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Foreword

The international campaign to save the monuments of Nubia was inaugu-
rated by UNESCO in 1960, in order to document or remove the archeo-
logical wealth of the High Dam Reservoir upstream of Aswan. Salvage
exeavations financed by a host of nations were well under way late in
1961. Although the Predynastic cultures of Nubia were among the ar-
cheological objectives of the UNESCO appeal, the Paleolithic prehistory
and the record of Pleistocene environments had not been included in the
original program. In May of 1961, Charles A, Reed and I drew up a
proposal to the National Science Foundation for an expedition to study
the Pleistocene paleoecology of Nubia, Reed assumed the burdens of
organization and made a preliminary reconnaissance in Egypt during
January of 1962. The resettlement project for the displaced Nubian
population on the Kom Ombo Plain, north of Aswan, called for immedi-
ate attention since this area was then being prepared for cultivation by
land grading and canal digging. In view of the urgency of prehistoric
investigation here, the original plans of the expedition were broadened to
include Kom Ombo with its rich archeological record.

Consequently, when the Yale Prehistoric Nubia Expedition began its
?mrk in September, 1962, the Kom Ombo Plain was its first objective and
_ﬂ]‘-‘} archeologists did not excavate in Nubia during the first season. The
earth science work, for which Carl L, Hansen and I were responsible, was
extended, however, to Egyptian Nubia, the Kurkur Oasis, and a part of
_the Red Sea Hill country. Hansen, then a graduate student in geography
a.t the University of Wisconsin, was my field assistant, The other mem-
bers of the 1962_63 expedition included Martin A. Baumhoff { University
-ﬁf California, Davis) and Heinz Walter ( Ethnologisches Museum, Ber-

n} 45 senior archeologists, David S. Boloyan as assistant archeologist,
and Eghert (3, Leigh, Jr., and Thomas E. Lovejoy as assistant biologists.
After completion of the first season in April, 1963, the Yale Expedition
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continued to work in Nubija during the winters of 1963-64 and 1964-65,
with a new staff except for Reed and Walter. Although the total results of
the 1962-83 expedition were only conceivable as a team effort, the frac-
tionation of work by different individuals over wide areas and focused on
a variety of distinct problems made it seem preferable that publication
should proceed independentl}r. The following study is devoted to the
geumorphnlugir&al investigations carried out by Hansen and me during
the 1962-63 season.

This contribution to an understanding of the late Tertiary and Pleisto-
cene history of southern Egypt was supported, in part, by NSF grant
(—23777 and U.5. Department of State grant SCC-20629, hoth to the
Peabody Museum of Natural History (Charles A. Reed), Yale Univer-
sity, and by NSF grant GS-678 to the Department of Geography ( Karl W.
Butzer), University of Wisconsin, Despite the vital support of these
foundations, the present study could not have been realized without the
constant support of the University of Wisconsin which, through salaries,
laboratory equipment and supplies, and the services of its Cartographic
Laboratory, has made its own contribution to the Nubian Monuments
Cumpaign:. I am particularly grateful to the Wisconsin Alumni Research
Fund, which made much of the laboratory work possible, and to the Soils
Department, which provided various facilities and kindly analyzed wa-
ter-soluble salts from a variety of samples, as well as to the Center for
Climatic Research. which made certain laboratory equipment available.
And the University of Wisconsin Press has generously made it possible to
present a fully-documented study of the Pleistocene geomorphology,
stratigraphy, and environments—a record that will be available to scien-
tists long after Nubia has been permanently flooded by the Aswan Rescr-
VOIr.

It is a pleasure for me to be able to express my gratitude to the many
individuals who have made this book possible: Charles A. Reed, who
through several eventful seasons carried many responsibilities as expedi-
tion director; Martin A. Baumhoff, colleague and friend in the field;
Thompson Webb, Jr., director of the University of Wisconsin Press,
whose interest made this book a reality; Randall D. Sale of the University
of Wisconsin Cartographic Laboratory and his able assistants, particu-
larly Jeanne Tsou-Liu, who drafted the maps and diagrams: and Bruce
G. Gladfelter { University of Chicago) who participated in the laboratory
studies with dedication, Opportunities for exchange of information
among the different expeditions were provided by the Bellagio Confer-
ence (August, 1964 ), sponsored by the Society for American Archae-

ology; the Burg Wartenstein Symposium on systematic investigation of
the African later Tertiary and Quaternary (July, 1965), sponsored by the
Wenner-Gren Foundation; the symposium on Nile Valley prehistory at
the seventh International Quaternary Association Congress, Boulder
{September 1, 1966 ), organized by Joe Ben Wheat ( University of Colo-
rado); and by colloguia held at the geography departments of the Uni-
versities of Gottingen, Stuttgart, and Titbingen in July, 1965.

Valuable discussion or information was provided by Jean de Heinzelin
( University of Ghent); Henry Irwin (Harvard University):; Roland
Paepe (Geographical Service of Belgium ); Karl Kromer, the late Ludwig
Ehgartner, and Manfred Bietak { Naturhistorisches Museum, Vienna); B.
W. Sparks (Cambridge ); B. F. Kukachka ( Wood Products Laboratory,
University of Wisconsin }; and Leslie G. Freeman (University of Chi-
cago). P. E. L. Smith ( Université de Montréal) and Robert J. Fulton
(Geological Survey of Canada) read those parts of the report dealing
with sites studied by the expedition of the National Museum of Canada.
David L. Thurber (Lamont Geological Observatory) generously made
Th* /U= assavs on shell samples from the Red Sea coast; Gerd Littig
kindly submitted two shell samples to the Bundesamt fiir Bodenfor-
schung, Hannover, for radiocarbon determinations; and C. 8. Tucek ( Iso-
topes, Inc.) supervised the commercial radiocarbon determinations. Par-
ticular thanks are also due to Charles A. Reed (now University of Illinois,
Chicago Circle), Mintze Stuiver (Yale University), and P. E. L, Smith
for making their unpublished radiocarbon dates available. Richard Klein
{ Northwestern University ) kindly translated the paper by I. 5. Chuma-
kov (Soviet Academy of Sciences, Moscow ), reproduced here with Dr.
Chumakov’s permission.

Several of my coworkers have contributed directly to this manuscript.
G.arl L. Hansen collaborated in all phases of the work and contributed
directly to the writing of several chapters and the appendices. The data
on the fossil mollusea was provided by Egbert G. Leigh, Jr. (Princeton
University ), with the valuable collaboration of J. P. E. Morrison (Smith-
sonian Institution). I am particularly arateful that the difficult and tedious
study of the fossil pollen was undertaken by so competent a specialist as
Mﬂ:deTei11e Van Campo (Ecole Pratique des Hautes Etudes, Paris ), with
Philippe Guinet (Ecole Pratique des Hautes Etudes) and Jacqueline
Cohen (Fcole Pratique des Hauntes Etudes ). Some of the pollen data has
ﬂread}r been made available for inclusion as an appendix. The final re-
sults will be published separately at a later date.

While we were in the field, Chicago House, Luxor, with its former
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Huches, and its resident staff, provided an u“f:lu'ﬂ;
D | occasions. And last, but not least, Christop
me to the mysteries of Abu Simbel, was a

director, Robert G.
fied huspitalit}f 0N SEVErd
Northoff, who first introduced
true friend in need throughout the season,

Karl W. Butzer

Chicago, Ilinois
March, 1967
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Introduction

The Nile Basin

The Nile is the longest river of the world, measuring 6,670 kilometers
from the headwaters of the Kagera River in Rwanda to the shores of the
Mediterranean in Egypt. Yet, even today, the Nile Basin is a very com-
-lﬁIex hydrographic system, consisting of at least three distinct river SY§-
tems (Fig. 1-1): the White Nile, between Lake Victoria and Khartum:
the Blue Nile, between Lake Tana and Khartum: and the Saharan Nile,
between Khartum and the Mediterranean Sea. To this, the Athara—Khor
Gash system might also be added as a separate unit.,

Within the headwater regions of both the White Nile and the Blue
Nile basins, large but shallow lakes form great reservoirs. Lake Victoria,
with a surface elevation of 1,100 meters, has an area of 68,800 square
kilometers and a maximum depth of 79 meters. Lake Tana has an eleva-
tion of about 1,750 meters, an area of 3,060 square kilometers, and a
depth of almost 100 meters. From these headwater lakes perched high
within the block-fault mountains and plateaus of the great Rift svstem,
the two Niles descend rapidly to the plains of the Sudan, crossing the
Sudan-Uganda border near the 600-meter contour and the Sudan-
'Et}'iﬂpiﬂ border near the 500-meter contonr. Subsequent gradients to
Khartum and ultimately to the Mediterranean Sea are weak, as the
Waters traverse the comparatively stable African Shield on their north-
ward course, The floodplain at Cairo (143 km from the sea) is at 21
meters elevation; that at Aswan (990 km from the sea) is at 93 meters;
and that at Khartum (2,910 km from the sea), at 380 meters, Conse-
quently, the Saharan Nile descends only 380 meters over a longitudinal
stretch of 2,900 kilometers, compared with drops of 720 meters in 3,000
“ometers for the White Nile from the exit of Lake Victoria and 1,370
Meters in 1,500 kilometers for the Blue Nile from Lake Tana.

Spanning some 35 degrees of latitude (approximately 3° S to 32° N),

€ Nile hasin includes the tropical rainforests of East Africa, the savan-
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Fig. 1-1. The Nile Basin today and in Mid-Tertiary times (modified
after de Heinzelin, 1963). Map: UW Cartographic Lab.

Sudan, and the deserts of Egypt and Nubia, At the same time,
in ranges from sea level to the glaciated summits of Mt. Ruwen-
: 50 m), traversing a succession of environments ranging from
land deserts to montane forests and alpine meadows. The physical
v of the Nile Basin is not confined to climate and vegetation.
» topography and geological history of this zone are far from uniform,
- hydrographic systems have emerged in so complicated a fashion,
b successive linking of diverse drainage basins.
ertiary times (see Table 1-1), prior to the major faulting of
reat Rift valleys, the present Nile Basin was divided into five or
parate hydrographic units (Fig. 1-1) (see de Heinzelin, 1963 ),
parts of the modern basin found south of the Sudan-Ug:mda
appear to have drained westward into the Congo Basin, and
drographic conditions were not fully established here until
dle or late Pleistocene times. Much of the Sudan and western Ethio-
d a great interior basin, the Paleo-Sudd, which, judging by
alluvial and lacustrine sediments cored in the center of this
may have maintained an internal drainage pattern until the
dle Pleistocene. Northern Ethiopia and much of the eastern

Table -1, Ceologieal time sealo

Beginning dates
Period Epoeh (B, o
Quaternary Holoeene .01
Pleistorens 275 £ 0.75
Tartiary Plioeene 13 42
Mioeene 25 - 2
Oligoeene 36 £ 3
Focene 58 4+ 3
Paleocens 03 &+ 4
Cretaceous 135
Jurassie 180
Trinskip 230
Permian 280
Carboniferous 345
Devonian 406
Silurian 425
Orelovician A0
Cambrian 6o

‘mﬁtﬁ'ﬂ&t_&'l.fhr beginning of units are in millions of years.




Sudan were drained towards the east DY ONe O THOLC LTIVEL 2y =thills, LK
the primary uplift of the Ethiopian Plateau and the Red Sea bllﬂc:kafault
ranges in Miocene times. The northernmost Sudan probably formed a
separate drainage basin, centering around Wadi Howar and the Abu
Hamed bend of the Nile and draining northeastward via Wadi Odib.
Both the Ethiopian and Howar basins may possibly have continued to
drain towards the Red Sea as late as mid-Pleistocene times, however, and
rock tvpes derived from the Howar Basin make their first appearance in
Nubia as late as 17,000 years ago, although Ethiopian silts are already
recorded some 50,000 vears ago. Finally, there is the Proto-Nile Basin,
which includes the Nile in Egypt and Nubia as far south as the Third
Cataract. There is evidence that a great river already emptied into the
Mediterranean Sea west of Cairo during late Eocene times. This “Proto-
Nile” drained Egypt and Lower Nubia, establishing by early or middle
Miocene times a course similar to that of the modern Nile. During the
early part of the Pleistocene, this Proto-Nile still received the bulk of its
waters from the eastern hill country, north of Aswan, rather than from a
southerly source.

Consequently, although the Egyptian and Nubian Nile is an ancient
river, the Nile hydrographic system as we know it today is of compara-
tively recent age. The White Nile and the Blue Nile basins certainly did
not merge with the Saharan Nile before the early Pleistocene, and a
typical summer-flood regime was established in Egypt no earlier than
25,000 years ago. Crustal warping and fracturing, aided by voleanic
activity, continued to modify the gross hydrography of the Nile Basin
well into Pleistocene times.

The Pleistocene Geological and Prehistoric
Record of the Nile Valley

The significant hydrographic changes undergone by the Nile Basin in
recent geological times proceeded simultaneously with geomorphic
events leading to erosion or sedimentation. Superimposed upon these
changes of tectonic origin were a sequence of major climatic fluctuations
that induced aggradation-degradation cycles on a broad, regional scale.
And, near the coast, the base level of erosion has been frequently modi-
fied through worldwide eustatic changes of sea level. For these reasons,
the geomorphie record of the Nile Basin is both varied and complex.
Our present information concerning the geomorphology of the Nile
Basin indicates that, wherever the Pleistocene record is well preserved, it

¢ indeed complex and rewarding. but preservation ot all but late Pleisto-

cene deposits is poor outside of the tectonic basins, e.g., the Egyptian
Nile, the Kom Ombo Plain, the Sudd Basin, and some of the grabens of
.th.ﬂ East African lake district. Even here, early Pleistocene deposits are
seldom readily accessible at the surface. Denudation by water and wind
has been dominant elsewhere, particularly along the gentle swells that
mark the watersheds of the Tertiary drainage basins (Fig. 1-1). As a
result, the Nile Basin does not preserve the continuous suite of exposed
Pleistocene deposits which would allow easy regional—let alone extra-
vegional—correlation to be made. Instead, intensive studies are required
in each local sitnation. Once such detailed investigations have been
‘completed in strategic areas of each of the Tertiary basins, large-scale
eorrelation within the present Nile Basin should be passible.

Potentially, the Nile Basin has much to contribute to our understand-
‘ing of African stratigraphy and prehistory. As Caton-Thompson (1946)
has already pointed out, the modern Nile provides one of the few contin-
‘uous links between the tropics and the middle latitudes, Tt may ulti-
‘mately be possible to correlate paleoclimatic events as well as prehistoric
cultures along the length of the Nile corridor. So far, however, the
‘available information does not allow any speculation as to whether or not
this goal can be realized. Before 1961, a number of detailed local studies
-WE.I'E already available from the lake district of East Africa and a recorn-
naissauce survey had been carried out along the Egyptian Nile Valley.
But m‘r:_cs.tignl:inn in the Sudan and in Ethiopia was 'quite rudimentary,
hﬂmg limited to some casual observations and a few small-scale survevs.
Since the early 1940's, little interest had been shown for Pleistocene field
work in the Nile Basin except in East Africa.

-'thnfi. ngh Dam F‘mjrect at Aswan threatened to inundate permanently
the Pleistocene deposits and erosional surfaces of a vital 600-kilometer
Iﬂ:gm;?t of the Nile Valley in Nubia and, as a corollary, to destroy the
il ;{ftrcmene record .uf the Nubian 1:05&tt]emcnt area on the Kom
o an. B}ec:\mse llctl]'lt’-'r_ ﬂf. these regions had been thoroughly stud-
E'l':é.axed t;ﬂé it has been gratifying that several expeditions have volun-
Wity ocument or salvage the Pleistocene geomorphology and pre-
~staric archeology of the Aswan Reservoir. Since serious work began late
'1.:1.1951: interest in the Pleistocene problems of the Nile Valley h: : oW
nd teams of geomorphologist 1 Gp e e
b ot morpho ogists and prehistorians are still in the field or
o % ERVLSE.IH’E}-S in UpPer Egypt as well as in Upper Nubia, Publi-
of the results of the different prehistoric missions will presumahbly

IToyi ;
Provide renewed impetus for further field study by interdisciplinary
Eroups, iy !
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The Objectives of the Present Study

The Nile Valley in Egypt and the northern Sudan is eminently suited for
aleoclimatic correlation between the Pﬂleward and equatqrward mar-
ins of the subtropical high-pressure belts. The modern river den't-'r;-s

almost 80% of its waters from Ethiopia, where the Atbara, the Blue Nile,

and the Sobat® are fed by the summer monsoonal rains { June Fhmugh

October ). These rains give rise to the Nile Hood, wh!c:h reaches 1ts.crest

in Egypt between mid-August and mid-October, leaving an mmuf;l incre-

ment of silt on the alluvial flats of its extenuated floodplain. Pleistocene

fluctuations of climate in Ethiopia could therefore be expected to leave‘ a

sedimentary record far downstream along the desert tracts of the Nile

Valley. ‘ : .

At present, the tributary wadis of Egypt and Nubia contribute practi-
cally no sediments to the Nile floodplain. The rare rainstorms fmd local
wadi floods, related to westerly frontal-cyclonic rlisturhanfrcs ( November
through March) north of the Sudanese horder or to various munsn?nal
disturbances (July through August) south of the border, perform little
more than local redeposition of wadi-bed materials. Because the long-
term mean annual rainfall in Upper Egypt and Lower Nubia is less than

5 millimeters, the modern hydrography of the desert wadis is, indeed,
almost defunct, But the prevailing hyperarid climate of Egypt was inter-
rupted by several moist Pleistocene “pluvials.” These were acclﬂmpanmd
by deposition of local sands and gravels in the form of “.rﬂdl. termcgs,_
wadi fans at the edge of the valley, and wadi materials redistributed far
downstream along the bed of the Nile itself. o

From the point of view of Pleistocene paleoclimates, it is important to
establish whether or not the subtropical pluvials of Egypt (related to the
circumpolar westerlies) were synchronous with the trup{c;al pluvials of

Ethiopia (related to the equatorial easterlies). This qucstmn‘shnu.ld L'n:}
susceptible to geological study in Egypt, where the interrf:]atmnslupﬁ 0
nilotic and wadi sediments must somehow be evident. The late Pleisto-

1, The A0-vear means for several key ganging stations of the Nile Basin {Hurst,
1844; 46) give the following daily mean discharge {in million cubic meters) : ml'ﬂf_lh
of the Atbara, 32; Blue Nile at Khartum, 141; mouth of the Sobat, 36; White ;\ulf‘
above Sobat confluence, 39, Since about two thirds of the Sobat drajnage is d'.amim]
from the Ethiopian uplands via the Baro, Cila, and Akobo, the total II:."I:]uuprt‘.n
drainage amounts to about 197 of 248 units if we assume that evaporative losses
balance precipitation runoff in the central Sudan.
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gene record is fairly complete and most suitable for study south of about
Jatitude 25° N, where the Nile Valley is moderately narrow, where hoth
the nilotic and wadi deposits lie above present floodplain level, and
where eustatic fluctuations of base level have had little or no impact in
late Pleistocene times (see Butzer, 1959 ).

This problem of nilotic and wadi interrelationships, presupposing as it
does the establishment of a late Pleistocene and Holocene stratigraphy
(Chaps. 3 and 6), is one of the first and foremost objectives of the
present study. The second problem is almost a corollary to the first. Tt
concerns the evolution of the Proto-Nile Basin into an integral part of the
modern hydrographic system. Only a balanced evaluation of all elasses of
gcmnnrphic evidence from the mid-Tertiary to the present day can hope
to unravel the history of the Nile in southern Egypt (Chaps. 2, 5, and 9).
To this end, the study area was extended to include the Kurkur Oasis, in
the Libyan Desert (Chap, 7), as well as a sector of the Red Sea littoral at
Mersa Alam (Chap. 8) (Fig. 1-2). In addition, Pleistocene studies were
carried out in the Red Sea hill country by Hansen (1966). Although
these two underlying questions could not be completely resolved, the
subsequent chapters will show that much has been documented and that
new insights have been gained.

A third objective of the present study involves the geomorphic proc-
esses and landforms in an arid environment such as smlthern'Egypt, A
variety of lithologies—including limestones, sandstones, and complex
i_gneﬂus and metamorphic rocks—were available in the study areas, and
our primary concern with geomorphic history provided frequent time
markers with which to gauge landscape evolution (Chaps. 2, 5, and 7). A
comparative landform study for the Nubian sandstone and for the com-
Plex Precambrian rocks is the theme of Hansen’s doctoral dissertation
(1966), and a similar study of other lithological types at the Kurkur
Oasis has already been published (Butzer, 1965 ).

a“f final poal of the study has been the prehistory of southern Egvpt, a
EGEIQ in which the senior author has a long-standing interest, The plrehis—
torie geography and chronology of Paleolithic occupation in the Nile
Valley iy 3 complex subject and one not about to be exhausted, One
Problem in particular that demanded attention long before 1961 was the
48¢ of the Sebilian cultures of the Kom Omho Plain, first defined by

Vignard in 1923. The Sehilian occupation of the Nile Valley was, on

Tather tenuous geological grounds, thought to date from the terminal

- ‘®Istocene, In this context, the Sehilian industries. with their evidence of

ensive utilization of a riverine environment, seemed rather precocious,
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and several recent authors have insisted on a post-Pleistocene age. The
work of the Yale mission has served to unravel much of the story of these
Late Paleolithic inhabitants of the Nile Valley (Chap. 4). And in doing
so we have gained new perspectives on man-land relationships in late
Pleistocene times.
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Stratigraphy and Chronology

gince the subsequent discussion will emphasize stratigraphy, it seems
appropriate to provide tables of the conventional geological time scale
(Tables 1-1, 1-2) and to outline the bases for stratigraphic correlation in
southern Egypt.

It should be emphasized that isotopic dating in the late Cenozoic of
Egypt is almost entirely limited to radiocarbon, which has a de facto time
span of 40,000 years. A fairly good chronometric framework now exists
for the Pcriﬂd between 7,000 and 20,000 years ago. Radiocarbon determi-
nations within this time range have proved to be reasonably consistent in
the case of shell and charcoal, although determinations from inorganic
carbonates have met with mixed success only. Radiocarbon dates from

Tatie 1-2. Late Cenogoie time soale

Europesn
Epoch Htage subatagne Bopinning dules
Haoloeens Upper Bubutlantic B00 B.c. == 100
Middle Bubborel 3000 n.o. £ 150
Atlantie S600 B, 2= 150
Lowar Boreal B200 B, £ 200
Pleistocens Upper Wiirm 70,000 n.p, &= SN
Eem Q0,000 B.p. 4 5000
Middle Warthe 120,00 . p. == 5000
Trespe
Haale
Hulstein 300,000 5.0, <= 25,(HH)
Lower Elster LI
Cortonisn
Elster L
Cromerian 1O, 000 5. = 1A0,000

Busal 27500000 n.p. 4= 750,000
(Villafranchinn)

Pliotene Upper Astinn
Middle Plaisaneian
Lower Pontisn 1A, 00 000 5o, == 2,000,000
Miogene. pper Hurmatian
Middle Tortonian
Helvetinn
Lower Burdigalinn

Anuitanian 25,000,000 B.p, 4= 2,000,000
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the late-prehistoric and historical time range are often badly at varian,
with well-established chronologies. Consequently, specific dates based g,
radiocarbon determinations must be considered as “radiocarbon year:
which in Egypt are proving to be on the young side wherever contamin,
tions of carbonate samples by “dead” carbonates can be excluded.”

Prior to the time range of radiocarbon dating, stratigraphic and chroy,
ologic data are based almost entirely on geomorphic or geologicy
estimates. Paleontological evidence is lacking except for pollen or macy,
botanical remains found in a few deposits, and such paleobotanical ey,
dence as there is does not provide conclusive arguments for adopting on,
stratigraphic scheme or another. Archeological dating has been a
tempted in Egypt by some—by Reed (1966}, for example, but the basy
for assigning archeological designations or industries to a particular gey
lngim] unit are often more questionable than the geomorphic assump
tions used to assign a stratigraphic age to that formation in the first plac
In short, we must continue to rely strongly on relative stratigraphi
dating based on internal geological evidence.

Fundamental prerequisites for establishing a relative stratigraphy an
availability of interrelated deposits and consistent interpretation of l
such interrelationships. The stratigraphic schemes presented in each 4
the subsequent chapters are valid or probable for the local areas i
question. Where not supported by radiocarbon determinations or by
correlation of distinctive sediment facies, however, external correlation
are meant as suggestions only,

The Pleistocene subdivisions used are specifically of local applicatior

only. A fourfold subdivision of Basal, Lower, Middle, and Upper i

employed, analogous to that of Table 1-2. No absolute dates are impl ied

however, and no specific correlations with the European substages art

envisaged. The general, noncapitalized terms early, middle, and lat
Pleistocene are most commonly used in the text, with “early” referring 10
the local Basal and Lower Pleistocene. “Late” Pleistocene is used fof
features dating from the last 60 millennia or so of the Pleistocene, ¥
based on or extrapolated From radiocarbon determinations,

The late Tertiary stratigraphy adopted in Table 1-2 follows the sy®
thesis of Tertiary stratigraphy in the Mediterranean area by Papp at
Thenius (1958 ). revised on the hasis of more recent conferences {Hl'_’
Thenius, 1960; Aguirre, 1964). Because there are few good strati gmphl'
cal links with the Mediterranean Sea, few late Tertiary events in souther!

i . ' !
2. Radiocarbon dates from samples collected by the writers are discussed 4t
evaluated in Appendix E.
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¢ can be stratigraphically dated with any confidence. The tentative
correlations suggested in the subsequent chapters will be discussed in the
light of the available evidence.

Cultural or typological terminologies are seldom ideal, since they often
tend to confuse culture, technology, and time. The terminologies applied
to Egyptian prehistory are no exception, and the problem here is intensi-
fied by the question of whether European—Near Eastern or African classi-
feations are more appropriate. The general cultural designations used in
the subsequent chapters are employed with reluctance, as an expedient
until a more suitable nomenclature has been decided upon. Thus, the
term Lower Paleolithic is applied to the Acheulian-type bilacial indus-
tries,” while Middle Paleolithic is used in reference to the flake industries
of Levalloisian facies," Late Paleolithic seems an expedient designation
for the array of diminutive flake, blade, and microlithic industries that
lack Putter}:," although “Epi-Paleolithic” is used in lieu of Mesolithic to
describe such industries whenever they appear to be younger than

8000 B.c.

Sediment and Soil Nomenclature

A variety of field and laboratory methods were applied to the study of
sediments and soils, and several of these are outlined in Appendices A-D.
The nomenclature used for sediment or soil description generally follows
ﬂ_]q_-‘t-_qf Butzer (1964b: Chap. 10) and can be briefly summarized here.

stratification refers to disposition of beds as horizontal (topset) or
?ndineﬂ { foreset if inclined in the direction of sediment transfer, backset
}f inclined in the opposite direction). Current bedding implies alternat-
ing horizontal and inclined beds.

Several degrees of consolidation may be present. Loose sediments are
noncohesive in the wet state or the dry state; unconsolidated sediments

s _Eﬂhesive but soft or pliable in the wet state. Consolidated sedi-
Hents are neither soft nor pliable in the wet state, but edges are fairly

brit ;
Hittle. Cemented sediments can only be broken up by hammer.

{igigizﬁuul‘per Acheulian” and “Acheulio-Levallpisian” of Caton-Thompson

i 2} and the “Lower Paleolithic” of Guichard and Guichard (1983).

"Lu;,;,renf udmg‘ the “Mousterian” of Sundfurld and Arkell {1929 1935, 1939), the

“ﬁm&? and -U}'?F:FF Levalloisian” of Caton-Thompson (1946), and the different
5 1 € Paleolithic™ industries of Guichard and Guichard (1965).

X “d“diﬂg the Sehilian of Vignard (1923), the Epi-Levalloisian, Khargan, and

dan 1 of Caton-Thompson (1946, 1952), and a large number of industries recently

Sined by archeological investigation in southern Egvpt (see Chap. 4}.

| e
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Texture refers to the grade or size of particles constituting a particular
sediment. Individual particle sizes are defined as follows by the modified

Atterberg scale:

cobbles over 60 mm
coarse pebbles 20-60 mm
medium pebbles 6-20 mm

fine pebbles ( granules) 2-6 mm

coarse sand (.2-2.0 mm
medinm sand (.06—0.2 mm
silt and fine sand 0.002-0.06 mm
clay under 0,002 mm

In a more general way, materials greater than 2 millimeters in diameter
are referred to as gravel, those between 0.06 and 2 millimeters, as sand.
The textural class of a sediment is defined after the relative proportions
of gravel, sand, silt, and clay have been determined, using the following
table {Table 1-3). Sediment textures described in the subsequent chap-
ters refer exclusively to textural classes as defined in this table. In addi-
tion, classes of coarse and medium sand are distinguished, depending on
the preponderance of the one or the other, in a “pure” sand or in a mixed,
sandy sediment. A term such as silty coarse sand is sufficiently clear, but
coarse-sandy silt (in hyphenated form only) would refer to silt with a
significant admixture of coarse sand. Similarly, medim-sandy silt implies

Table -3, Textural closzes of sediments
{after Wentworth, 1922)

Girade

O POnenL Porcentage Textural class
Gravel = B0 Gravel
Ciravel = sand > 10, others > 10 Sandy gravel
Hanel = pravel = 10, others > 10 Gravelly sand
Hand = 80 Sl
Band = gilt > 10, others > 10 Hilty sand
Bilt = gand > 10, others = 10 Bandy silt
Bilt = 80 Silt
Bilt = clay > 10, others > 10 Clayey st
Clay = gilt = 10, others = 10 Silly clay
Clay = J Olay
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&It with medinum sand. Cobble, coarse, mediu_rm or granule graxfcl is
Jistinguished on the basis of mean pebble diameter or of dominant
Pebl‘.lIB gmde.

" gand, silt, or clay grades refer to physical size and do not necessarily
connote a particular type of material. Sands in the Nile Valley consist of
q:“a]:fz with a certain admixture of heavy minerals, while, at the Kurkur
Oasis, they include calcite with an admixture of quartz. Clay minerals are
generally distinguished from “clay” as a textural term. The word silt
(singular) has a specific grade connotation, although silts ( plural ) refers
only in 2 general way to fine-grained sediments of mixed calibration.

Sorting is here used to refer to the concentration into particular size
'grades of particles with diameters of under 2 millimeters. Semi-
ldgarithmic particle sizes are used (2-6, 6-20, 20-60, 60-200, 200-600,
and 600-2000 microns, where a micron is equal to 0.001 millimeter ).
When 90% of a sample falls in one or two size grades, sorting is “good”;
in three or four size grades, it is “moderate”; and in five or six size grades,
it is “poor” (Payne, 1942).

Sediment and soil color are given according to the Munsell Seil Color
Charts (1954 ). Since soil or sediments in Egypt are dry in the natural
state, dry colors are given exclusively.

Structure refers to the macroscopic aggregation of soil or sediment
particles. Blocky structure involves regular, cube-shaped aggregates that
ma}r be refitted and have angular, subangular, or subrounded edges. The
individual aggregates range in diameter from less than 5 millimeters
(very fine) to over 50 millimeters (very coarse). Granular structure in-
Volves crudely spheroidal aggregates that do not refit well, ranging in

-?izf.‘ from less than a millimeter (very fine) to over 10 millimeters (very

Coarse ), Sediments with prismatic structure hreak up into columnar units
With well-defined vertical faces, ranging in length from less than 10
'_‘?‘_ﬂ]immtﬂl's (very fine) to over 100 millimeters ( very coarse). In the case
':Ef platy or platelike structure, sediments break up into laminar or sheet-
o _ﬂgyegates, from less than 1 millimeter thick (w:r}f fine) to over 10
':'ImiEhﬂ'IEters thick (very coarse). Loose, single-grain structure refers to
'Iultﬂ noncohesive, usually sandy material. Slickensides, in the case of
:I,F_E_':-f]-ll;l'lent? or soils, refers to polished or finely fluted contact surfaces
-_-'E?J_thr}g diagonally through clayey materials, The various structural char-
:.:.ffél_elﬁsﬂm Aare a I'E‘EI:IIE of the kind and amount of clay minerals present as
el as of the organic matter.

o Profile thickness for soils or sediments are given in absolute figures
Tather than in depth below surface. Numbers given refer to typical
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maximum values, or, in the case of variable thickness (e.g.,, “40 to G0
centimeters” ), they express the typical range represented.

Soil horizons encountered among the paleosols or the modern desert
soils in southern Egypt include:

(B)  —chemically weathered and discolored zone of finer texture than
the parent material, without illuvial soil products—Numerical
subscripts may be used to indicate subdivisions;

(B)C —transitional horizon with visible but incomplete weathering;

6 —partly disintegrated parent material with some evidence of ox-
idation;

C —intact parent material:

Ca —horizon of diffuse lime precipitate or zone of calcareous conere-

tions, nodules, or crusts, often forming mixed horizons such as
(B)/Ca or C/Ca; :

Sa —zone of salt accumulation, usually halite (NaCl) or gypsum;

P —seasonally waterlogged, pseudo-gley horizon of mottled red-
dish, yellowish, and grayish color resulting from alternating ox-
idation and reduction;

(B)E —soil sediment derived from an eroded (B )-horizon.

Gravel-shape analyses are based on the modified Liittig method de-
scribed by Butzer (1964b: 161f.). The index of rounding (p) is ex-
pressed as the percent of smoothed, convex circumference of a pebble,
obtained by visual estimation. Based on the mean value of p, the follow-
ing classes are distingnished: 0-109% angular; 11-20%, subangular;
21409, subrounded; 41-60%, rounded; over 60%, well rounded. The
coefficient of variation (CV) is defined as 10000 /mean, where  is the
standard deviation. This coefficient is used to express the homogeneity of
the index of rounding, with the following classes: 0-25%, very homoge-
neous; 25-50%, homogeneous; 50-75%, heterogeneous; over 75%, very
heterugeneuus. The detrital component refers to the percentage of peb-
bles with an index of rounding equal to, or less than, 8%, giving an
estimate of the proportion of local rubble in a sediment. The other
indices employed include L (major axis or length of pebble), I (minor
axis or width of pebble), and E (the height of pebble). In the case of
Hlattened pebbles, the ratio E/L is under 50%, the ratio E/I is under
657 in the case of nonflattened pebbles, E/L is over 60% and E/I, over

759. The possible implications of these indices are discussed by Butzer
(1964b: 162 .).

2

Geomorphic Evolution of the

Kom Ombo Plain

Introduction

The Nile Valley immediately north of Aswan is physically and culturally
an extension of Nubia, The alluvial land is less than one kilometer wide,
with sandstone cliffs rising abruptly to 100 meters and more above the
river, Lateral wadi gorges are deeply cut into the former tableland. Some
30 kilometers downstream of Aswan, however, the desert bluffs recede on
either side of the floodplain. Massive gravels now tower to the horizon on
the west, and rollin g plains of drab silts undulate far to the east, For over
25 kilometers, the railroad passes through endless fields of lush sugar-
cane. Then again the sandstone closes in precipitously, forcing the Nile
through a 400-meter-wide gorge on the west, while the railroad follows
the broader gap to the east of Gebel es-Silsila. This landmark—called
Silsilis, “the Mountain of the Chain,” by the Greeks—delimits the north-
€rn edge of the great plain of Kom Ombo.

The present sugar fields were part of a forbidding desert as recently as
1900—an airless lowland of hrown alluvium, soaking in the sun as dust
devils spiraled endlessly on the floating eastern skyline. Coming around
the Nile bend by boat, the nineteenth-century traveller saw the temple of
ancient Ombos perched precariously above the river bank, with arid
Wasteg stretching bevond into the distant valleys of Kharit and Shait. The
only sizeable tracts of recent alluvium were found between the arms of
the Nile meander, on the west bank opposite Ombos (Fig. 2-1). The
total cultivated area was ahout 43 square kilometers, and the sedentary
Population in the late nineteenth century was little more than 20,000 in

€ several administrative districts: Darau, 9,200, Mansuriva, 3,400:
-t‘?r_]-ilit, 4,600, Fatira, 1,100; and Faris, 2,000 { Boinet, 1899). Such was the
Hinited agricultural base of the Kom Ombo Plain before 1902, when the

l 17
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Fig, 2-3, The Kom Ombo Plain in Hellenistic times. (T} temples; (3) shrines
and rock tombs; (1) inseriptions and stelae; and (C) cemeteries. Age identified
according to dynasties (e.g., 18th-19th Dynasties), (P) Ptolemaic times, and (R)
Homan times (after Porter and Moss (1937) and others). Predynastic and pos-
sible A-Croup sites underlined, including rock drawings, Major caravan ronles
in Hellenistic and Byzantine times after Murray (1825}, Meredith (1958), and
others. Floodplain in gray. Map. UW Cartographic Lab.

Fig. 2-1, Settlement expansion on the Kom Ombo Plain, 1902-65. 1: cultivated
linds, 1902; 2; expansion of cultivation Ly Wadi Kom Ombo Company, 1903-29;
d: Nubian resettlement areas graded and irigated, 196165, Based on various
maps of Survey of Egypt and other, partly unpublished maps. Nineteenth century
administrative villages (nahichs) capitalized, after Boinet (1899). Map: UW
Cartographic Lab.

the New Kingdom, when Hatshepsnt (1503-14582 n.c.) quarried sand-

completion of the first Aswan Dam opened vast possibilities for large- Stone opposite Gebel Silsila and Thutmosis 111 (1482-50 B.c.) built a
scale desert irrigation. now-lost temple on the site of Ombos (Porter and Moss, 1939: 200).
The Kom Ombo region played an insignificant role as a frontier zone Large-scale quarrying activities were continued on both banks of the

through most of historical times (Fig. 2-2). There are few records before Hver at Gebel Silsila well into the Twentieth Dynasty (1200-1085 s.c.),
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providing building stone for Thebes and other cities of Upper Egvpt
( Porter and Moss, 1937: 208 ., 220-21). Some 3,000 laborers were em-
ployed here by Ramses I1 (1304-1237 B.c.) during the construction of
the Ramessenrm.

In Ptolemaic times, Ombos replaced Aswan as the nome capital of the
southernmost province of Egypt and occupied a key position at the head
of a caravan route to the Red Sea port of Berenice, via Apollonos in Wadi
Gemal. Between 180 B.c. and 30 s.c., an attractive temple was built to
adorn the new metropolis and was dedicated jointly to the falcon-headed
deity, Haroeris, and the ancient crocodile-god, Sobek, A town flourished
just to the north of the temple enclosure, and the last Roman emperor to
add a small sanctuary here was Caracalla (211-17 A ). The incursions
of the Blemyes and other border-folk in the later third century invoked
several Roman military campaigns and destroyed local prosperity. Dio-
cletian (285305 a.n.)—who built a fort, Contra Ombos, near
Ragqaba—managed to stabilize the frontier at Philae by settling the Noba-
tae in northern Nubia in the years following 297 a.p. A bishopric since the
early fourth century, Ombos nevertheless played a very minor role in
Coptic ecclesiastical history and was abandoned in earlv Islamic times,
belore the twelfth century. '

Between the eighth and the fifteenth centuries, Upper Egyptians, Nu-
bians, and Beduin elashed repeatedly in this shatter zone, and trade was
the only economic pursuit of any stability. Darau emerged as a significant
market town, at the head of the Eastern Desert caravan route from
Berber in the Sudan. Camel herds, destined for Middle and Lower
Egypt, were watered and pastured here before being driven further
north to Farshut. Pilgrims en route to Mecea followed another caravan
trail from Darau over Bir Quleib and Bir Abu Hashim to the former Red
Sea port of Aidhah, Bimban, on the opposite bank of the Nile, served as a
relay point on the caravan routes hetween Esna and Farshut on the one
hand, Aswan or Kurkur and the Sudan on the other. The impoverished
sedentary population was ultimately either displaced or ahsorbed by
infiltrating Beduin, so that by the time of the French Survey of 1799, the
agricultural lands along the river were largely {J(:cupie'cl by former
Ababda from the Eastern Desert. i

The contemporary role of Kom Ombo began in 1903 with the founda-
tion of the Wadi Kom Omho Company by a group of international
financiers. Making use of the new Aswan Reservoir waters and of
steam-driven, high-pressure pumps, the company developed the undulat-
ing Pleistocene silt plain which lies 15 meters above modern flood level
north and east of Ombos into a great commercial sugar and cotton
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enterprise. By 1914, over 100 square kilometers had been put under
cultivation, and some 20,000 colonists, mostly impoverished Lower and
Middle Egyptians, settled on the virgin lands. Further expansion of

land to a total area of over 140 square kilometers was made in the
1920's ( Fig. 2-1). The second raising of the Aswan Dam led to relocation
after 1933 of some Nubian groups from el-Diwan to Dar es-Salam, near
parau. By 1947, the new market and administrative center of Kom
Ombo, 3 kilometers northeast of ancient Ombos, had a population of over
40,000. The remaining high Pleistocene silts on the northern, eastern, and
southern peripheries of the plain (totaling an area of 130 square kilome-
ters) were claimed between 1961 and 1964 as part of the final irrigation
project (Fig. 2-1). 48,000 Nubians evacuated from the Aswan Reservoir
were resettled on these newly won lands during 1963-64 ( Horton, 1964;
Fernea and Kennedy, 1966 ).

Early Geological Work

Systematic geological observations on the Kom Ombo Plain were ini-
tiated a century ago by Leith Adams (1864), who in January, 1863,

observed cross-bedded (Pliocene) sands at Muneiha and high (Pleisto-

cene) silts with Corbicula near Fatira. Early in May of 1882, Georg
Schweinfurth (1901) discovered prehistoric kitchen middens while on a
geological and botanical reconnaissance of the northern plain. Rich con-
centrations of bone and molluses—including Nile oyster and fossil
Unio—were found in what Schweinfurth described as a former Nile
channel southeast of Gebel Silsila. Massive alluvial clays over marls were
recognized along Wadi Shait, where that dry watercourse cuts deeply
into the Pleistocene silts of the plain, Schweinfurth believed in a great
prehistoric lake or floodplain ponded back by former cataracts on both
sides of Gebel Silsila. His map shows the presence of extensive high
Bravels along the west bank of the Nile and further identifies the Burg
€l-Makhazin hills (Fig. 2-12), between the embouchures of Kharit and
Shait, as a mass of ancient gravel.

In the 1890s, during the planning stages of the first Aswan Dam,

Sporadie observations were made near the temple of Ombos. Sir William

Willcocks (1894: 208) and Edward Hull ( 1896) found nilotic muds with
mollusea up to 12 or 15 meters above foodplain, and Willeocks discov-
ered further middens south of Gebel Silsila. J. de Morgan (1897; 42) was
the first to specifically report stone artifacts from a midden near Fatira,
hQWEver. A geulugical survey followed in the autumn of 1904, at which
time H. ]. L. Beadnell (1905) recognized the graben structure of the
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depression and postulated extensive FPleistocene lakes, fed by Wadis
Kharit and Shait, in order to explain the great spread of alluvial sands
and clays, Both Willcocks and Beadnell noted that the nilotic beds north
and south of Gebel Silsila are at similar levels, precluding the existence of
a barrier or cataract at that poeint.

Shortly after World War I, Edmond Vi gnard (1923), a chemist em-
ployed by the sugar refinery at Kom Ombo, discovered a sequence of
new Paleolithic industries—described as Sebilian I, 11, and I1T—from a
series of platform-like ridges some 3 kilometers west of Kom Ombo,
between Bavara and Sebil. Working intensively in his spare time, this
ardent prehistorian salvaged numerous other Paleolithic sites southeast
and northeast of Kom Ombo during the levelling and irrigation projects
of the 1920°s. Vignard (1923, 1935, 1955a) interpreted these cultures as
occupation sites on the banks of a wadi delta emptying into a progres-
sively shrinking lake that had been dammed up behind Gebel Silsila for
most of Paleolithic times. Desiceation of the lake and the alleged hogs
(tourbiéres) was attributed both to failure of the eastern watercourses
and to incision of the Nile through the supposed Silsila barrier. Momen-
tous as the archeological implications of the Sebilian cultures were, ques-
tions were soon raised as to their exact age and their rc:lal‘innships with
the Paleolithic and Neolithic cultures of Europe and of North Africa.

The well-known Pleistocene survey of the Nile Valley by K. §. Sand-
ford and W. J. Arkell i nvestigated the western third of the Kom Ombo
Plain during part of the winter of 1929-30 and the late spring of 1931.
Valuable observations were made on the Pliocene and Pleistocene expo-
sures along the Nile, which were mapped at approximately 1:180,000
(Sandford and Arkell, 1933: 4). The massive west-hank gravels were
identified as part of a proto-Nile system, fed hy Wadis Kharit and Shait,
flowing westwards into the Libyan Desert and thence northwards to
Esna (ibid.; 22). Widespread gravels 30 meters above present Hoodplain
were thought to be downwarped in the center of the plain (ibid.: 10, 27,
33), while a 15-meter stage with Acheulian artifacts was believed to form
a channel f11 adjacent to the sterile -+ 30 meter gravel unit (ibid.: 32).
Sandford and Arkell do not seem to have traversed the castern part of the
plain because the Burg el-Makhazin is recorded as Nubian Sandstone on
their 1;1,000,000 geological map, Said (1962: 89) repeats this error with
a variation, describing the Makhazin hills as Chalk.

The late Pleistocene alluvial deposits of Kom Ombo were designated
as “Sebilian Silts” by Sandford and Arkell (1933: 43-44, 49-52), but no
unequivocal association with the Sebilian Silts was shown for geologi-
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cally stratified sites in Upper Egypt. These authors attributed the nilotic
a]]u:.rium to riverine marshes, They emphasized that the Sebilian III sites
Were found on the silts, in ]nngitudina] arrangements suggesting river-
pank settlement during temporary stages of equilibrium as the Nile

incised its bed into the Sebilian Silts at the close of the Pleistocene. The

Gebilian I was believed (but not conclusively shown) to be contempo-
rary with the deposition of the silts, the Sebilian II belonging to the
incipient phase of downcutting.

Prehistoric Salvage Work During 1962-63

In 1961, the UNESCO campaign to salvage archeology in the areas to he
flooded by the projected High Dam at Aswan focused new attention on
the prehistoric heritage of southern Egypt. Although downstream of the
High Dam, the Kom Ombo Flain was also to be affected. Most of the
Nubians were scheduled for resettlement in those parts of the plain that
had not already been brought under irrigation by the Kom Ombo Estate
prior to World War I1 (Fig. 2-1). Bulldozing and grading activities began
in 1961, and a vear later two missions received concessions for prehistoric
-salvage in the areas threatened. A group From the National Museum of
Canada and the University of Toronto, under the direction of Dr. P. E. L.
Smith (1966 ), excavated several sites and collected materials from some
40 others, For seven weeks in 1963, this group also included Dr. Robert J.
Fulton of the Geological Survey of Canada. The Yale expedition exca-
vated two major stratified sites near Gebel Silsila and collected a large
number of surface sites. Both expeditions had previously carried out a
joint archeological survey,

Attached to the Yale group to study the Pleistocene setting of the
plain, we spent a total of four months working in the Kom Ombo area
between October 3, 1962 and March 29, 1963. Bedrock, surficial geology,
and geomorphology of a 1,500-square kilometer sector focused on Kom

bo were mapped at 1:100,000 (the largest scale maps available)
(Figs- 2-8, 3-1). Over 25 major Abney-level transects were run at
1:1,250, employing spot elevation marks of the Survey of Egypt, Detailed
1:2,500 maps were prepared of significant areas, and 246 sediment sam-
ples were collected and subsequently analyzed in the laboratory.

Bedrock Lithology
The oldest rocks of the Kom Ombo area, constituting part of the Base-
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ment Complex, are exposed at Aswan. Rather wir:lespread is the coarse-
grained, often porphyritic granite used for building and ornamental
stone. These pink granites are considered to be mainly of migmatitic
origin (Gindy, 1954 ). Gneisses and schists are also common. Both the
granite and the metamorphics are intruded by sheets and dykes of
finger-grained magmatic granites, as well as by several generations of
dykes: lamprophyric and other basic rocks (striking NNE), felsites
(striking NNW and WNW), and pegmatites (striking NE) (Kolbe,
1957 ). The migmatite and the metamorphics are probably Precambrian
and are certainly no younger than Carboniferous in age, althongh some
of the youngest minor intrusions may date from the Tertiary ({Gindy,
1954; Said, 1962: 5054, 53-63 ).

Resting disconformably on the planed surface of the Basement Com-
plex is the Nubian Sandstone, the dominant bedrock facies of the Kom
Ombo region. An excellent generalized profile, established east of Aswan
in Wadis Abu Haggag and Abu Subeira, has been given by Kolbe
(1957 ). Essentially applicable to Kom Ombo as well, the following strati-
graphic sequence rests on the kaolinized surface of the Basement Com-
plex:

a) Lower Sandstone (20 to 40 m ), Massive arcoses, kaolinitic sandstones,
or shales, intercalated with coarse-grained sandstones or conglom-
erates,

b) Intermediate Sandstone {20 to 30 m). Alternating fine-grained beds of
(i) very-pale-brown, light-gray, light-brown, or pink sandstones;
(i) white, yellow, or red shales; (iii) red clayey sandstones; (iv)
weak-red, ferruginous sandstones with ripple marks; and (v) as
many as three lenses of red, oolitic iron ore, primarily hematite.
The upper strata of this intermediate member contain marine and
freshwater mollusca (Inoceramus, Isocardia, and Cyprina as well
as three species of Unio), the marine worm Geolaria filiformis, and
plant remains believed to belong to the Upper Cretaceous (Attia,
1955).

¢) Upper Sandstone (60 to 100 m). Very-pale-brown, cross-bedded,
massive, coarse-grained sandstones, with some shaley beds near
the base, This member forms the typical bedrock at Kom Ombo.

McKee (1963 ), who interprets these strata near Aswan as lagoonal or
estuarine formations, has published textural analyses. The sandstones
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senerally show a single, strong grade-size maximum between 0.25 and 0.5
millimeters.

Younger rocks, preserved fragmentarily on top of the sandstone up-
lands to the northeast and sontheast, are exposed as disassociated down-
fault blocks within the graben of the Kom Ombo Plain (Fig. 2-3). Lying
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close to the northern edge of the plain or along the Nile, these terminal
Cretaceous to early Tertiary strata record considerable vertical displace-
ments. Based on Beadnell (1905), Sandford and Arkell (1933: 4, 10-11),
and personal observations, the later sequence can be reconstructed as fol-
lows:

d) Dakhla Shale (thickness unknown). Light-gray, laminated shales, at
times calcareous ( No. 90, Table 2-1). Danian.’

e) Chalk (25 m). White, thin- to medium-bedded, chalky limestone.
Paleocene.

f) Esna Shale (over 5 m). Light-gray shales. At Gebel Miyahi these
shales embed blocks of

g) Nummulitic Limestone as a breccia attaining over 15 meters thick-
1Ness.

Both { and g are Lower Eocene in age ( Berggren, 1964 ). The Pliocene
strata will be considered in further detail below.

The exact relationship of the Dakhla Shale to the local Nubian Sand-
stone is not clear. In 1962 the Yugoslav firm Geoistrazivanja, under
contract from the Wadi Kom Ombo Company, drilled a hole just east of
the Cassel Canal, 100 meters north of the narrow-gaunge railroad running
eastwards out of Kom Ombo, at a surface elevation of 101 meters. Cores
were taken at 50-meter intervals, and we were allowed to examine the
samples then extracted on October 20, 1962:

— 50, — 100, — 150, and — 200 m: sandy silt or clayey silt;

— 250 m: reddish-yellow shale;

— 300, — 350 m: light-gray, laminated shale, somewhat ealcareous;
— 400 m: light-gray to gray, organic, laminated shale;

— 450 m: highly bitominous shale with sandy laminae.

Despite subsequent identification of the — 250 meter coring as Nubian
Sandstone by Geoistrazivanja, we do not believe that the sandstone had
in fact been reached. The laminated shales between about — 300 and
— 450 meters are markedly similar to the Dakhla Shale exposed near
Faris and Fatira, Granite was apparently struck at — 850 meters (Geoi-
strazivanja, in litt,, June 29, 1964). The structural implications would
appear to be momentous.

1. For a further discussion of the stratigraphic problems associated with the
Dakhla Shale and the Chalk units see Chapter 7,
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Structure

The Nile Valley has been appropriately described as a tectono-erosional
valley, in which fluvial erosion has in varying degree been modified or
controlled by older structural features (Yallouze and Knetsch, 1953).
The Basement Complex has been fractured several times, probably soon

after intrusion of the sheets or dykes of magmatic granodiorite and again

in Tertiary times. Structural features may either be common to both the
Basement Complex and the sedimentary mantle, or they may be inher-
ited in the Nubian cover as gentle undulations, joint systems, or lines of
weakness, possibly activated during the Alpine orogeny.

Although the overall deformation of the sedimentary cover in southern
Egypt is slight but marked, the Basement is crossed by major tear faults,
eommonly intruded by aplitic dykes. When a river such as the Nile cuts
down to the Basement, it will, if not already influenced by the projected
structures of the sedimentary strata, readjust its course by preferring the
exhumed shatter zones of the Precambrian base. Yallouze and Knetsch
(1958) have further shown that the wadi tributaries of the Nile show
systematic, linear geometric patterns clearly related to the structural
orientation of the sedimentaries, and, ultimately, to the structural grain
of the Basement. In the Kom Ombo area these directions are N-§ and
NW-=SE, corresponding to the East African and Erythrean fault systems
of Said (1962: 31 ).

Beadnell (1905) first recognized the Kom Ombo Plain as a tectonic
depression, bounded by a major WNW-ESE fault to the north and a
hinge line to the south with beds dipping northward at 5% to 10%.
Sandford and Arkell (1933: 3, 10) estimated the throw of the northern
bounding fault at over 200 meters and postulated another fault along the
southern margin of the plain. In a general way, these earlier observations
dre correct, but the detailed picture is rather more complicated.

The tributary wadi drainage to the Nile is primarily related to a great
number of complex fractures striking from N 35° to 45° W ( Figs, 2-3 and
2-12). This pattern represents the dominant grain of the local bedrock,
crossed locally by minor transverse faults striking N 457 to 50° E. Al-
though Yallouze and Knetsch (1953 ) were able to demonstrate a second-
ary north-south grain (N 5°E to N 15° W) in the Kom Ombo-Aswan
drea, fault systems with this strike are difficult to prove in the field, with
t‘-‘-"ﬂ conspicuous exceptions: (a) the N 5° W fault marking the eastern
Nile margin at and north of Gebel Silsila and (b) the Rofa Fault (-RRE],
Which delimits the eastern terminus of the limestone cuestas between
Gebel el-Barqa and the Sinn el-Kaddab ( see Chap. 5).
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The northern edge of the Kom Ombo Plain proper is demarcated by an
intersecting fault system striking N 65° W ( Silsila Fault, Fig. 2-3) and N
45° W. Judging by displacement of the Chalk blocks at Raghayim el-Bid
(surface elevation 120-127m) from intact Chalk exposures some 16
kilometers to the northeast (at 24°42'N, 33°07'E), the throw of the
Silsila Fault is about 150 meters. The Chalk exposures along the Nile
banks range in level from 100 to 105 meters, so that there may be
additional displacement along the N 45° W fracture on the order of 20
meters. A number of paralle] faults are indicated on the northeastern
margin of the plain. Along the southern margin of the plain there is a
system of less well defined en échelon faults striking N 85° W, delineat-
ing a hinge line from which the bedrock dips to the north at 109 to 25%
(Fig. 2-4). This suggests the Tethyan fault trend of Said (1962: 35).
Judging by the sandstone-granite contact at about 750 meters below sea
level at Kom Ombo town and by several hundred meters of post-Nubian
shales, the structure of the graben center is much more complex than it
appears to be at the surface. But unless seophysical work is attempted,
the structural details of the plain remain obscured by the Pliocene and
Pleistocene cover.

A N 85° W fault appears to delineate the lower course of Wadi Abu
Subeira, and Kolbe (1957) has mapped the major faults between this
wadi and the iron-ore mines east of Aswan. The two dominant systems in
the Nubian Sandstone strike N 40° to 45° W and N 5° tc 10° W. Vertical
disp]aCEments commonly range between 5 and 8 meters, although a
maximal throw of at least 40 meters was observed in one place, Mapping
and assessment of the faults in this area is facilitated by the distinctive
beds of ocolitic iron exposed in strongly dissected terrain. The overall
impression gained is that, with the exception of the Kom Ombo Graben,
structural features per se are relatively minor, despite their evident influ-
ence on the topography.

Further faults of geomorphic significance undoubtedly exist north of
Gebel el-Barqa and in the basins of Wadis Kharit and Shait, but these
remain to be studied,

The exact age of the block faulting which created the Kom Ombo Plain
is difficult to ascertain. The Middle to Upper Pliocene beds, to be dis-
cussed below, were unquestionably deposited into an existing graben.
Eocene strata, on the other hand, have been dislocated by the Silsila
Fault. Tt would seem, then, that the graben was formed during the
Oligo/Miocene tectogeny as verified from the Cairo area ( Knetsch, 1957;
Said, 1962: 225f.), although minor movements may have continued
during the Pliocene.

Fig, 24, Inclined Nubian Sandstone strata near New Tushka.

Geomorphic Units

‘The landforms of the Kom Ombo Plain and its environs can be outlined
‘and discussed briefly with respect to the several geomorphic units shown
in Fig, 2-5.

THE ETBAT UPLANDS

The rough country of the Eastern Desert is formed by broadly horizontal
Strata of massive sandstones with some shaley or ferruginous lenses.
Several erosional surfaces have been cut into these uplands, the most
Prominent of which is an extensive, subcontinuous level in 180 to 210
Eér_i'{l;ters that can be followed southwards into Nubia. Designated as the
Aswan Pediplain ( Lower Nubian Pediplain in Butzer and Hansen,
1965), this surface suggests development as a series of coalescent pedi-
E_It_l'l_%nts, related to a fluvial base level at a little under 180 meters ( some 90
M above modern floodplain ). Vestiges of two higher erosional surfaces in
210 to 220 meters and 230 to 240 meters can be recognized, although
their significance is obscure. Lower, distinetly fluvial platforms related to
-;Fl.?istucene stages of the Nile and its tributaries can be followed around
;ﬂIE'PEripheries of the Kom Ombo Plain and along the margins of the Nile
Eﬂ]le_}r. These platforms are found at elevations of approximately 150 to
160, 140, 130, and 120 meters,

All the erosional surfaces and platforms of the Etbai Upland have been
‘;Eh?'ﬂpl}f dissected (or were originally cut across badly dissected sandstone
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‘The wadis are steep-sided (45% to almost vertical slopes) and
ored. Both the convex and the concave changes of slope are abrpt
gular, giving the landscape a tabular or mesaform aspect from a
ncé" (Fig. 2-6). In detail, however, most of these surfaces are fairly
lar as a result of dissection, denudation, and lithological changes.
- hammadas with many low hummocks alternate with smoother
- mantled by colluvium. Generalized slope classes are essentially bi-
with 4095 to 70% of the surface inclined at less than 5%, and
‘to 40% inclined at over 45%. Local relief in five-kilometer squares
80 to 130 meters in the northeastern. 65 to 100 meters in the
eastern segment of the Ethai Uplands,

THE KOM OMBO GRABEN

etching for 30 to 35 kilometers east of the Nile, this is a depositional
T erPart of the Etbai Uplands. The fretted sandstone bluffs terminate
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g, 2-5, C&Umnrplml:}gy of the Aswan—Kom Ombo area. I: Eolian depressions {dayas); g";
Huvial platforoms (A} and pravels (B) of the Gallaba Terrace; 3: Kalabsha Plain; 4: Limestone®
of Libyan Tableland; 5: igneous and metamorphic rocks of the Basement Complex (in part after
Kolbe, 1957) : 6: limestone cuestas; 7 major faults; 8 minor fractures (shown in Kom Ombo
area only). Map; UW Cartographie Lab. (This map also ayailable at 1:250,000. See p 524.)

. The Eth&i'-UpIauds north of the Kom Ombo Plain, looking east across the
drom Gebel Silsila. Fluyial platforms at 140 meters and 150 to 160
b]é‘?"lh} background. Aswan Pediplain on horizon, surmounted by Gebel
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abruptly along the flat surfaces of late Pleistocene alluvinm—studded
here and there by remnants of earlier Pleistocene gravel terraces. Local
relief in five-kilometer squares varies from less than 5 meters on some of
the uniform sediment surfaces, to 50 or 60 meters in the terrace complex
of the Burg el-Makhazin. Extremely gentle slopes of less than 1% or 2%
account for over 909 of the surface. A similar open plain, the Atmur
Nugra, is found in the Wadi Shait-Natash basin beyond the limestone
ridges terminating the eastern end of the Kom Ombo Plain. The Gemini
IV photographs suggest that much of the Atmur Nugra Plain ( Figs. 2-3
and 2-8A ), presumably of tectonic origin, is an alluvial depression man-
tled with Pleistocene deposits.

THE EKALABSHA FPLAIN

West and southwest of Aswan this monotonous sandstone surface forms
part of the Lower Nubian Plain (see Chap. 5). In the Kom Ombo area,
an irregular fringe of the Kalahsha Plain at 180 meters elevation is still
present sonthwest of Darau and northwest of Gebel Silsila, These moder-
ately dissected upland plains show exceptionally well-developed fluvial
platforms related to former courses of the Nile, particularly the level at
150 to 160 meters. Local reliefl in five-kilometer squares averages 30 to 80
meters, and surfaces are far more regular and extensive than in the Etbai
Uplands. Bimodal slope distributions and abrupt, angular breaks of gra-
dient are characteristic,

THE DARE EL-GALLABA CGRAVEL PLAIN

This plain represents the depositional counterpart of the Kom Ombo
Graben in the Western Desert. Gently undulating gravel surfaces (Fig.
2-T) of early Pleistocene age, veneered with colluvial soils or more recent
sands, extend some 30 kilometers to the west of Kom Ombo and then
swing northwards for almost 90 kilometers, rejoining the Nile Valley near
Esna, Local relief is on the order of 5 to 15 meters. The morphology of
the Gallaba Gravel Plain can only be appreciated from the air. The
shallow, large-scale undulations are probably in large part due to com-
paction and sag in areas of deeper or finer-grained alluvium. Deflation
may have had local significance. In addition, the wadis draining the
limestone escarpments to the west have produced gentle swales that
commonly persist for several kilometers out onto the gravel surface. A
variety of subdued dune forms—large-scale ripple patterns developed in
sand sheets for the most part—are superimposed on this gravel.

Fig 2-7. Edge of the Gallaba Gravel Plain north of Faris, looking southwest from
Gebel Silsila.

The Pliocene Deposits

The indubitable existence of Upper Pliocene deposits under the Kom
Ombo Plain was first shown by Sandford and Arkell (1933: 8-10). A
number of exposures on both banks of the Nile from south of Muneiha to
north of Aklit were mapped on a small scale (ibid.: 4), and a characteris-
tic section, lying unconformably on Dakhla Shale and disconformably
Z?"-'Eﬂain by FPleistocene gravels, was described. The basal facies alter-
nates between cross-bedded or festoon-bedded micaceous sands and
laminated clays, passing up vertically into coarse quartz sands. The
Uppermost sands are set in a white caleareous matrix containing root drip
;ﬂ_.ﬂﬂ other organic impressions and nowhere exceeding 130 meters in
elevation. On the basis of their occurence, overall stratigraphic position,
E_1?._11{1 lithology, these beds were correlated with the so-called Pliocene
Gulf deposits as recognized in Upper Egypt and in the Fayum-Cairo area
{Blanckenhorn, 1901; Sandford and Arkell, 1929: Chap. 3, 1939: Chap. 2;
andford, 1934: Chaps. 2-3).

_ The work of the Yale Expedition confirmed most of the fundamental
!?I_Jsewatinns of Sandford and Arkell. More detailed studv of the Nile
bank exposures and discovery of related beds as much as 28 kilometers
ast of Kom Ombo (Fig. 2-12) now permit identification of a dominantly
Sandy facies with occasional clay or gravel lenses in the west and of a
El_ls.tinctive shale and evaporite facies in the east (Fig. 2-8A ). Both facies
4pPpear to be laterally conformable.
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THE NILE VALLEY FACIES

Between Bayara and Muneiha, the Pliocene deposits are exposed to a
thickness of over 10 meters, These deposits are primarily current-bedded,
coarse quartz sands ( No. 86-1, Table 2-1). Quartz granules are abundant
in all beds, and lenses of medium to coarse quartz pebbles mixed with
coarse, rounded igneous gravel occur. Brownish-yellow discoloration is
due to limonitic veneers on the sand grains. Subcontinuous ferricrete
bands (2 em thick) occur, but are rare. Beds are both topset and foreset,
with easterly inclinations of 5% to 35%, primarily SE and NE. Evaporites
are confined to veins and pockets and are p]'uhahl}' intrusive. Attaining
an elevation of 97 meters, these beds are unconformably overlain by 1.5
to 2.5 meters of Pleistocene gravel (dolerite and diorite ), dipping 0.5%
to the NW.

Another informative exposure can be found between Fatira and Gehel
Silsila, where some 6 to 7 meters of homogeneous, coarse sands rest
unconformably on the Chalk unit or disconformably on a sequence of
uncertain age of alternating pink marls and light-brown silty sands (Figs.
2.9, 2-10, 2-11, 2-13). These typical, well-stratified Pliocene sands
attain 97 meters elevation and consist of alternating beds of unconsoli-
dated, light-yellowish-brown beds with root drip (No. 86-1, Table 2-1}
and of semicemented, white, marly strata with considerable colloidal
silica (No. 86-11, Table 2-1). The dip is 2% to 10% eastwards, ranging
from SE to E. Three further units rest disconformably on these sands.

a) 2 m. Basal concretionary strata, consisting primarily of white, semi-
cemented, caleareous coneretions 1,5 to 3 centimeters in diameter, embedding
coarse quartz sands (No. 87, Table 2-1). Alternating beds show horizontally
stratified and vertically set concretions, all probably derived from massive
netwaorks of root casts or root drip. Beds dip 5% to 40% N and NE.

h) 1m, Poorly stratified, coarse quartz sand, dispersed granules, and occa-
sional medium gravel set in a semiconsolidated, calcareons matrix (No. 88,
Table 1-1). The basic white to light-gray material is stained with limonite
and pyrolusite, suggesting seasonal waterlogging.

¢) 8 m, Crudely stratified, well-rounded, coarse-to-cobble gravel with a
calcareous matrix (No, 83, Table 2-1) of very-pale-brown to white, coarse
sand (quartz, feldspar, hornblende ) with limonitic staining. Gravel lithology
includes a wide range of igneous and some sedimentary elements, described
further in a later section. Like the semiconformable contact between beds
b and ¢, the gravel strata consistently dip 1% to 2% WNW. The surface of
the extensive Fatira gravel exposure, at 99 to 104 meters, dips 0.7% WNW or
NV,

The significance of these two examples is, first, that all of the Pleisto-
cene gravel exposures between Muneiha and Fatira dip in a northwes-
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terly direction and show no evidence of dnwnwarpf ng towards the center
of the Kom Ombo Grahen—as postulated by Sandford and ﬁrke]f. {193.‘3' ;
10, 32-33 ), who erroneously indicate an eastward dip for the Picistuceu{;
gmve]s. Second, at least some of the topmost concretionary beds w]ﬁp];
rest disconformably on the typical Pliocene sands strike at right angles t-n

Fig. 2-11. Fliocene and Pleistocene beds of the Fatira Terrace (zee Iig, 9-10
Contact of beds g and b at base of hammer, £ L
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them and must be considerably younger. Third, the fact that the alternat-
ing topset and foreset beds of the Pliocene sands variably dip SE, E, and
NE can only be explained by original deposition in those directions—
whether or not there has been additional eastward tilting at a later date,
This interpretation of fluvial or estuarine sedimentation from a westerly
source is supported by the occurrence of finer-grained shales and evap-
orites east of Kom Ombo.

THE EKHARIT-SHATIT FACIES

East of Kom Ombo, Pliocene deposits (Fig. 2-12) are first found at the
base of the northern Burg el-Makhazin, exposed under Pleistocene grav-
els in several pits between New Korosko and Sebua. Occupying a vertical
elevation range from below 107.8 meters to at least 111.8 meters, the
basal facies is an olive-gray shale (No. 125, Table 2-1) passing upwards
into an olive-yellow, gypsiferous shale (No. 124, Table 2-1). Light-gray
shales and interbedded white gypsum are found under late Pleistocene
silts south of Wadi Kharit to 108 meters elevation at New Abu Simbel. An
interesting exposure of similar facies is preserved about 150 meters south
of Wadi Shait, some 4.5 kilometers east of New Korosko, at ca. 112 meters
elevation.

a) 220 em. Well-stratified, light-yellowish-brown (10 YR 6/4), gypsifer-
ous shale, with widespread limonitic staining, oceasional Jaminae of limonite
or hematite, and incipient nodules. Rests unconformably on Nubian Sandstone.

b) 10-25 em. Irregularly stratified, partly laminated, spongy, white evaporite
(gvpsum with some halite) interhegded with sandy shales as bed a and
interrupted by ferruginous concretions. Some evaporite has intruded joints
and bedding planes at the top of a.

¢) 125 ¢m. As bed a but with evaporite bands replacing the ferruginous
laminae,

These fine-grained beds and evaporites may mark the center of the
former sedimentary basin. At the foot of the Chalk bluffs, marking the
eastern edge of the Kom Ombo Graben, the Pliocene beds underlie
various Pleistocene gravels to a maximum elevation of 130 meters. The
facies is coarser, varying from light-gray, silty medinm sands to sandy
shales, all charged with evaporites,

In general, the Pliocene facies of the Kharit-Shait area is a monotonous,
stratified, locally homogeneous shale or sandy shale with a rather high
evaporite content. The depositional environment suggested is a shallow,
saline body of water, subject to irregular fuctuations in hypersaline
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waters at temperatures of 30° to 40° C (see Posnjak, 1940). Although it is
ossible that the central Kom Ombo Graben harbored hypersaline la-
goons during part of the Upper Pliocene, evaporite beds are sporadic and
may only be a product of local and temporary conditions. .
Carbonates are almost entirely absent in the Kharit-Shait facies and,
except for some of the sandy beds of the Nile Valley facies, are generally
rare in the Kom Ombo Pliocene. An explanation for this might be a drain.
age basin analogous to the one of today, which lacks sizeable outcrops of
caleareous rocks. It is also probable, however, that any locally derived
caleium was precipitated as a sulfate rather than as a carbonate. Of
further interest is the limited amount of all but fine-grained detrital
sediments on the northern, eastern, and southern peripheries of the for-
mer hasin, This suggests little or no local runoff of a torrential type.

INTERPRETATION OF THE KOM OMBO PLIOCENE

On the basis of the present study, it scems that, during much of the
Upper Pliocene, the Kom Ombo depression was occupied by a saline
body of water which was fed by a major stream or streams from the west,
with the shoreline in the zone between Gebel Silsila and Darau. Deposi ts
of this period are found from below 87 meters to a maximum elevation ol
130 meters. The only vestiges of organic life are root drip or root casts
found in some of the estuarine beds. Rather similar deposits have been
studied by Chumakov (1965, see Appendix J) at similar elevations in two
wadis southeast of Aswan. We believe that all of the Kom Ombo Pliocene
can be correlated with the upper part of Chumakov's Middle Series,
which probably pertains to the regressive Upper Pliocene ( Astian) of the
Mediterranean region, Chumakov (1965) also identifies a Lower Serics.
related to the transgressive Middle Pliocene (Plaisancian) and tﬂppt‘d
at the bhase of the buried, entrenched Nile Valley just upstream of Aswin
to 172 meters below modern sea level. Further, carefully controlled, deep
borings at Kom Ombo may also reveal a deep Pliocene column capable ol
direct correlation with the subsurface strata upstream of Aswan.”

9, The Upper (Alluvial) Series of Chumakov (1965, also Appendix [}, thought
to be of Villafranchian age, would pertain to the Basal Pleistocene in the more
widely accepted usage. We lfound no gravels at 160 to 200 meters elevations in 1|-'.tj
Kom Ombho area, although our earliest Pleistocene alluvium, the Gallaba Terrace, 15
found to an absolute elevation of 163 meters, Sandford (1934: 48 #.) recogmzts
older and higher gravels north of Luxor, while Chumakov (in litt., February L
1966) believes that at least a part of the massive conglomerates of Upper Egyph
attributed by Sandford (1934; Chap, 2) to the Upper Pliocene Gulf, belong to the
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The relationship of the Kom Ombo salt lake to the Upper Pliocene
Gulf of Upper Egypt remains conjectural. The closest deposits down-
stream are encountered in the Esna-Qena area as limestones and marls of
lacustrine type interfingering with or possibly overlain by conglomeratic
‘peds (Sandford and Arkell, 1933: 11-14). It would seem that, due to
some accident of geography, the Kom Ombo depression did not have free
access to the brackish or freshwater environment of the southernmost
Upper Pliocene Gulf. The westerly drainage into the Kom Ombo depres-
‘sion may provide an answer to this hydrographic problem,

. Fig 2-8A provides a working hypothesis of the Upper Pliocene paleo-
__:Eaugraph}' of southern Upper Egypt. The general extent of Pliocene
submergence is inferred from the distribution of Pliocene and Pleistocene
deposits, in part following Sandford and Arkell (1933, folding map ) with
‘modifications. The distinction of estnarine and lagoonal facies on the
Kom Ombo Plain has been discussed alveady, and a similar facies distine-
‘tion may have applied to the great depositional basin lying 25 kilometers
west of the modern Nile between Kom Ombo and Esna. Major discharge
‘of the Nubian Nile may have been channelled through what is today
‘called Wadi el-Kubaniva, And the greater part of the Wadi Kharit drain-
‘age probably still emptied into the Kubaniya Nile via Wadi Abu Subeira,
rather than into the Kom Ombo Graben. Consequently, the major drain-
‘age into the graben may in fact have come from the southwest. In that
\case, significant deposition at the mouth of the Kubaniya Nile may well
‘have isolated a lagoon of variable size in the Kom Ombo Graben.*

Detailed study of the lithology, heavy minerals, and bedding direc-
tions of the Pliocene exposures on hoth Nile banks between Muneiha and
Fatira should resolve these questions.

The Early Pleistocene Proto-Nile System

’wlth the total emergence of the Pliocene Gulf, through-drainage was
}f'Eestah]ishcd on the Kom Ombo Plain. The first alluvial deposits succeed-
g the Upper Pliocene beds are related to a Proto-Nile system domi-

.'_‘—'—~—\_

._FPPEI' Series. For these reasons it would appear that there is a considerable hiatus
M the Kom Ombo area between the Upper Plincene beds and the Gallaba gravels.
: 3 A m!np]imting factor is the recent discovery of some evaporite beds in the
{MI&EHE Series at 80 to 90 meters elevation near Aswan (Chumakov, in i,
:Ee_bmsl'}-' 1, 1966, These deposits were absent in all of Chumakov's other seclions
And dppear to be very localized. They are probably not divectly associated with
Similar evaporites east of Kom Ombo.
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nated by the Wadi Shait-Wadi Natash drainage from the Red Sea Hills.’
This stage is best represented by the massive fill of the Gallaba Gravel
Plain (Fig. 2-7), the maximum elevation of which is 163 meters (74 m
above modern floodplain®). Available information is summarized by Figs.
9.5 and 2-12, and can be illustrated by several transects (Figs. 2-13 to
2-171.

The Gallaba Plain averages 150 to 160 meters elevation along the
western bluffs of the Nile Valley, although a lower-level channel at
approximately 145 to 150 meters appears to cut through this surface
opposite Muneiha. Similarly, the highest gravel smface of the Burg el-
Makhazin ( Fig. 2-15) is at 150 to 160 meters. Similar gravel terraces are
preserved on the northern margins of Wadi Shait (Fig. 2-12) and small
vestiges can be found along the southern side of Wadi Kharit (Fig,
2-16.

The Makhazin and Shait gravels are rounded, coarse- to cobble-grade
igneous rocks, whereas the Kharit gravel spurs—too small to be shown on
Fig. 2-12—consist of subrounded to subangular local materials. Time did
not permit a systematic study of the gravels or of the truncated red
paleosols. However, a large collection of pebbles from a 151-meter gravel
terrace of the southern Makhazin showed a dominance of dolerite and
quartz { mainly pegmatitic), together with granodiorite, diorite, gabbro,
felsite, olivine hasalt, syenite, gneiss, ferrugini:f.e.d sandstone, and ancient
conglomerate. The bulk of the material is clearly derived from the Base-
ment Complex in the Shait-Natash headwater zone (Fig. 2-18), with
notable underrepresentation of the less resistant schistose rocks,

The lithology of the Wadi Shait, Natash, and Kharit drainage basins
has only been mapped on a reconnaissance scale of 1:1,000,000 ({ Atlas of

4. The designation “Froto-Nile” is emploved in a number of different ways in the
recent literature, and without definition the term i next o meaningless, The
definition followed here is that outlined in Chapter 1, namely: an ancestral Nile
River confined to the Proto-Mile Basin, north of about the Third Cataract. The
existence of such a Proto-Nile, following roughly the present axis of the Nile Valley.
is already suggested by the geomorphic evidence in Egyptian Nubia for the early
Miocene (see Chap. 5), and this basic pattern was reinstated at the beginning of
the Pleistocene.

3. The modern Hoodplain level used to determine relative elevations is 80 meters
for the southern Kom Ombo Plain and Wadi Kharit, 88.5 meters for Gehel Silsila
and Wadi Shait. These values represent the highest flood maxima observed prior to
the inauguration of the Aswan Dam. ie., 9 meters above the mean summer
low-water stage. The latter was 81.0 meters at Kom Ombo, 79.4 meters at Gebel
Silsila {see Willcocks, 1899: 44 f.). All values with plus symbols rvefer to relative
elevations.
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Egypt, 1928 ). There are differences in terms of major outcrops between
the basins, and these may assume paleohydrographic importance, So, for
;',xéxampla felsites as well as ultrabasic rocks appear to be confined to the
‘Wadi Shait catchment area, while typical basalts are only found in a
E'ﬁm{;]l part of the Kharit drainage, Diorites and dolerites are found in all
three drainage basins but are widespread only in Wadi Natash. Conse-
5.;@.3111‘]}*, the potential implications of lithological indicators are of con-
_giderable interest.

~ The uneven nature of the 150- to 160-meter gravel surfaces could be
‘explained either by subsequent denudation or by several substages at
guceessively lower levels. Examination of the fluvial platforms at 150 to
160 meters suggests the latter alternative. On the north side of Wadi
‘Shait, and again west of Gebel Silsila, the superimposition or close juxta-
position of these gravels and the fluvial platforms can be clearly seen, so
‘that the gravels and platforms shown in Fig. 2-12 are, in all probability,

=

functionally equivalent. The same platform is recorded on the summit of
‘Gebel Silsila (Figs. 2-13, 2-14), where minor erosional benches, inde-
Tgndent of lithology, oceur at 150, 155, and 158 meters. Although the
platforms [ringing the northern edge of the Kom Ombo Graben could not
* examined in detail, they consistently show similar substages, with the
150-meter level dominant ( Fig. 2-6).

. The paleogeography of the 150- to 160-meter Gallaba stage (GT) is
shown by Figs. 2-5 and 2-8B. The modern Nile was restricted to a minor
tole, and the major discharge was derived from the wadis of the Eastern
Desert: Shait, Natash, and Kharit-Abu Subeira. The lower combined
‘course of Wadis Shait and Natash developed a floodplain 30 kilometers in
‘Wwidth. The coarse bed-load deposits suggest a complex, braided stream.
‘The development of benches in Wadi Kubaniya implies a width of 5
kilometers for the Kubaniya Nile, which drained Lower Nubia and the

::‘Eglla‘ril:—ibu Subeira system. Extensive benches in Wadi Abu Domi sug-
Best significant drainage from the Western Desert between Gebel Gharra
and Gebel Barqa. Although the fuvial platforms north of Gebel Silsila
L’_t__nﬂiﬂﬂte that this segment of the Nile was significant at the time, the bulk
OF the water and sediment moved over the Gallaba Plain northwards to
:__:ESTlB.. The final 150-meter substage appears, however, to have occupied
Only a restricted channel on the Gallaba Plain, fed by a minor intake of
?'_S_]mithNatash waters west of Muneiha, with its major source in the Kuba-
Biya Nile.

~ In summary, the 150- to 163-meter ( -+ 60 to 74 m) Gallaba Terrace
Marks a period of transition, during which the Pliocene drainage lines in

o e
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Fig, 2-14. West-East section of Gebel Silsila and the Silsila Gap, Map: UW Cartographic Lab,

superseded by the modern Nile Valley. In fact, the present Nile course
tween Aswan and Esna may have been constructed during this stage
linking segments of previous overflow channels. The development of
extended bedrock benches and accumulation of at least 50 to 75 meters
_;.:a]luvium under the Gallaba Plain suggests a long period of time. If we
ssume that there were several phases of nondeposition or dissection, the
0- to 160-meter stage may represent a time interval on the order of
0" years, At the height of deposition, the uplands of the Western and
tern Deserts obviously received frequent, heavy rains permitting sea-
nal transport of a very coarse bed load by the Proto-Nile. Presumably, a
amiarid mediterranean regime was involved. There is no evidence for
thsaharan drainage or for summer floods of tropical origin.

The Proto-Nile-Gallaba stage postdates what have long been accepted
Upper Pliocene beds. Simultaneously, it records a radical change in
dimentary environment and facies. On these grounds alone, an early
eistocene age seems warranted. Presumably, the time interval is partly
eval with that represented by the Villafranchian faunas of Europe.

Age of the Aswan Pediplain

fie. Aswan Pediplain is one of the most extensive and pervasive geo-
Norphic features in southern Egypt (Figs, 2-7, 2-12). Although the
dform characteristics and development are disenssed further in Chap-
the age of this surface is most susceptible to study in the Kom
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Fig. 2-17. The Pleistocene sequence at New Masmas. Map: UW Cartographic Lab.

Ombo area, in relation to the Oligo/Miocene faulting, the Pliocene heds,
and the Pleistocene gravels and platforms.

The 150- to 163-meter [+ 60 to + 74 m) platforms and the Gallaba
gravels are appreciably vounger than the Aswan Pediplain. At least 30
meters of vertical cutting by the major drainage lines separates the two
stages. The pediplain may therefore be very early Pleistocene (as sug-
gested in the preliminary report of Butzer and Hansen, 1965) or it may
be Tertiary in age.

Several pieces of indirect evidence at Kom Ombo indicate a Mio/Plio-
cene age for the pediplain. Numerous tilted blocks along the northern
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id southern edges of the Kom Ombo Graben have surfaces that appear
~ Tepresent dislocated remnants of the pediplain. The great, tilted fault
Mock marking the eastern end of the graben is almost certainly a former
4t of the pediplain that has been tilted northeastwards with an inclina-
Hon of 107, Although not quite conclusive, these are indications that
1}' Iappreciable tectonic deformation postdates the development of the
Hqually pertinent is the fact that the Pliocene beds at the eastern end
the graben are embanked against the limestone fault block but appear
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to be undisturbed. If this is indeed so, the pediplain would be earlie;
than the Upper Pliocene Gulf. This is quite possible since the Pliocene
deposits of the Kom Ombo-Aswan area are generally found at elevationg
under 130 meters. On the other hand, the extension of the pediplain intq
the Atmur Nugqra area speaks for the existence of the Shait-Natash drain.
age system in more or less modern dimensions., Pending further field
work, the Aswan Pediplain must be considered as earlier than the Plio-
cene Gulf, but later than the primary downfaulting of the Kom Omhg

Graben.

The “High” Gravel Terraces

“High” terraces, locally corresponding to modern drainage patterns and
antedating a deep, red paleosol, occur as two distinet stages at 140 to 144
meters (- 51 to + 54 m above Nile floodplain) and at 129 to 133 meters
(+ 40 to & 43 m) in lower Wadis Kharit and Shait. Since these ter-
races were originally mapped as one unit, it has not been possible to
differentiate the two stages for Fig, 2-7, although the mutual relations of
HT I (140 to 144 m) and HT II {129 to 133 m) can be observed on
several profiles ( Figs. 2-13 to 2-23 ). Deposits of both stages are compar-
atively extensive, and fluvial platforms of HT I are found along the Nile
Talley margins between Aswan and Darau, and near Gebel Silsila.

Detailed examination of the Gebel Silsila platforms ( Figs. 2-12, 2-13)
shows a single bench around most of the mountain at 129 meters, record-
ing HT II, while hroad platforms at 139 to 140 meters and 142 to 144
meters suggest the presence of two substages within HT 1.

Gravel lithology is dominated by dolerite and quartz, and red surface
paleosols are commonly evident at terrace margins, when not obscured
by wash. A representative paleosol was studied near New Shaturma on &
gravel terrace at 133 meters, 29 meters above the floor of Wadi Shait
(Figs. 2-21, 2-22) and forming part of HT II. The petrographic spec-
trum includes granule-to-coarse-grade quartz and coarse-to-cobble-grade
dolerite, diorite, eranodiorite, granite, felsite, gneiss, chert, and con-
glomerate, listed in order of importance. From top to bottom, the profile
(Fig. 2-21) can be described as follows:

a) 25 cm. (B)E. Light-brown (7.5-10 YR 6/4), homogeneous, coarse sandy
silt; stratified, with coarse granular structure; highly calcareous. Under &
pavement of coarse to cobble gravel with dolerite artifacts which are com-
monly patinated on exposed faces, superficially rubefied on buried faces. Ti:'s
important Middle Paleolithic surface collection made at this locality is dis-
cussed in Chapter 4.
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15 cm. (B)Sa. Reddish-yellow (5 YR 5/6), silty coarse sand as matrix
atified, coarse quartz gravel, with diffuse evaporites and dendritic veins
roconcretions of calcareous salts.

100 cm. (B): Light-red (2.5 YR 6/6), silty coarse sand as matrix to

:‘, ed, coarse quartz gravel, with very porous, medium to coarse granular

e and less than 1% carbonates ( No, 80, Table 2-1). The limited quan-
ne silt and clay suggests later, mechanical eluviation of fines, Kaolinite
ominant clay mineral.

a0 em. (B Reddiﬁh-}fﬂﬂﬂw (5 YR 6/6), silty coarse sand as matrix
tified, coarse or cobble gravel of quartz and other igneous rock (Table
edium-to-coarse, blocky structure; frequent concentrations of evapo-
e dolerites, diorites, granites, and gneisses are, in part, badly decom-

em. (B)C. Reddish-vellow (7.5 YR 5-6/6), coarse sand as matrix
tified, coarse quartz and other igneous rock, in part decomposed; loose,

grain structure.
Over 185 em. €. Reddish-vellow (7.5 YR 6-7/6), coarse sand as matrix
ified, coarse or cobble gravel, with considerable quantities of rotted.

yellow (25 Y 7/4), igneous rock.

th the different calibrations of pebbles (Fig. 2-21) are a result of
ginal sedimentation, the absence of all igneous materials other
n quartz in the top 1.5 meters of the profile must be ascribed to more
‘complete weathering of the less-durable igneous rocks. This is
orted by the fact that the number of recagnizable but rotted igneous
icreases downwards in the profile, as the intensity of weathering
es. The presence of evaporites both above and below the
orizon suggests two periods of salt enrichment, separated by a
of leaching and clay eluviation. Both periods of evaporite enrich-
tdate the rubefaction—as does the (B)E-horizon—which may
colluvial washing or eolian deposition. The pavement contains
e-grade materials, many of which have been reduced in size
gh fracturing by salt hydration, Similar size material is absent from
'?P_j_l‘i"{] centimeters of the profile, Consequently, the now salt-
tred cobbles of the pavement must be attributed to lateral transport
I_IEFI}'ing exposures by subsequent sheetfloods.
1€ local paleogeography of the High Terrace is basically modern in
[ Fig. 2 8C). The Gallaba Plain was never again inundated by
from Lower Nubia or the Eastern Desert, and all of the Nile
was channelled through the gorges on both sides of Gebel
i?l_lﬂwing the course of the modern valley. The drainage direction
i Kubaniya was reversed, with the oversize valley serving as an
or Wadis Abu Domi and el-Gimmeiza and emptying into the Nile
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Fig. 2-21. Soil profile of High Ter-
race II hetween New Korosko and
New Shaturmas, Diagram: UW
Cartographic Lab,

¥. Wadi Kharit had been fully linked onto the Wadi Natash system,
épriving Wadi Abu Subeira of all but an insignificant part of its catch-

it area. A branch of the Nile still occupied the Bimban Channel
n ing several kilometers west of the valley, southwest of Darau. And in
¢ Kom Ombo Graben, Wadis Kharit and Shait wove out a pattern of
dllow, shifting, anastomatic channels, depositing coarse bed-load sedi-

The final abandonment of the Kubaniya Nile and the desiccation of the



Fig. 2-22 High Terrace gravels between New Korosko and New Shaturma [ see Fig
2-21). The Middle Paleolithic surface collection of New Shaturma (see Chap, 4)
comes from this Iocality,

Gallaba Plain can probably be ascribed to reduced activity of the Eastern
Desert wadis and a relative increase in importance of Nile ow, W esterly
flow components were clearly reduced after deterioration of Wadi Abu
Subeira into a minor, local wadi, whereas northerly components miy
have been appreciably strengthened by enlargement of the catchment
area of the Nubian Nile. With no evidence to the contrary, it seems that
heavy winter rains provided most or all of the runoff, and local climaté
was subarid to semiarid mediterranean in type.
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. 2-23, Pleistocene deposits at El-Nasser, Map: UW Cartographic Lab.

e deep, red paleosol on the Gallaba and High Terrace deposits
ests a subsequent period of moderately intensive chemical weather-
g with at least a fair degree of seasonal moisture. Whether or not more
‘one such red paleosol developed during this early time range cannot
etermined from the field evidence.

ce contemporary fossils, artifacts, or vulcanics are absent from the
avel body of the High Terraces, only relative stratigraphic dating is
ible. On the basis of a four-fold Pleistocene classification, the Gallaha
dce can be considered as Basal Pleistocene, the High Terraces as
wer Pleistocene.

The “Middle” Gravel Terrace and the Fatira Beds

iddle” Terrace is developed in the lower valleys of Kharit and Shait
- 2-12, 2-17, 2-19, 2-23, 2-25), with moderately rubefied gravel
ces at elevations of 121 to 125 meters. Except for a few platforms at
ilar elevations in the Wadi Umm Rukba embayment, related erosional
tures are rare on the east bank. Gebel Silsila, however, preserves a
T-meter bench on its western face and a 121-meter platform on its
m face (Figs, 2-13, 2-14). Similar gravels and Auvial platforms can
€ S€en in the Western Desert north and south of Bimban. These particu-
Exposures were not visited, All in all, the Middle Terrace (MT)
ests a Nile base level of about 122 to 123 meters (4 34 m ).
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The lithology of the Middle Terrace is analogous to that of the High,
Terraces, with a variety of igneous rocks derived from the Basemeng
Complex, dominated by dolerite and quartz. A typical, rather in@istinc,
tive paleosol profile can be described from the southern side of Wadj
Kharit east of New Tushka (Fig. 2-25), from top to bottom:

a) 10 em, (B)E. Brown (10 YR 5/3), sandy silt; stratified, with coarse
granular structure; rich in powdery gypsum and carbonates. Fractured, pat.
inated dolerite pavement at surface.

b) 15 cm. [B}5a. I_.ighbhmwn (7.5-10 YR 6-7/4}, coarse Samd}' silt matriy
to stratified, coarse, rounded gravel; coarse gr;mular structure; rich in evap-

orites,
¢) Over 10 cm. (B). As above, but reddish-vellow (5-7.5 YR 6/6) and

with limited salts,

Both the lithology and the paleosols are quite analogous to those of the
later Low Terrace complex. The intervening period of downcutting
seems to have been of some duration, however, since most of the Middle
Terrace deposits were removed prior to renewed alluviation—so, for
example, in the Burg el-Makhazin area.

The paleogeography of the Middle Terrace stage was rather similar
to that of the present, although stream competence was appreciably
greater and the Nile presumably deposited bed-load rather than sus-
pended-load sediments. Such Nile deposits may be represented in the
stripped gravel surfaces between Muneiha and Fatira that are shown as
Low Terrace features in Fig. 2-12, These truncated gravel terraces are
developed on the Chalk Unit or Pliocene outerops near Muneiha (100
m), Aklit (91 m), Raghama (104 m), and Fatira (104 m) on the east
bank. On the basis of excellent exposures studied near Fatira, these
gravels can be informally designated as the Fatira beds. Similar gravels
at somewhat higher levels (110 to 120 m) are present on the opposite
bank of the Nile.

The Fatira exposures are shown by Figs. 2-9, 2-10, and 2-13 and were
partly described (No. 89, Table 2-1) during discussion of the local
Pliocene beds. About 8 meters of gravel are recorded, to a maximumn
elevation of 104 meters. The moderately dissected surface dips WNW of
NW towards the Nile at 0.7%, while the actual gravel strata dip WNW
at 1% to 2%. The lithology of the crudely stratified, unsorted, well-
rounded, coarse to cobble gravel (Table 2-3) is dominantly dolerite:
diorite, and quartz. Other elements include chert and flint nodules
(locally derived?), sandstone, ferruginous sandstone, granite, granodior”
ite, felsite, basalt, olivine basalt, gneiss, schist, chlorite schist, and quart?
ite (with quartz veins). Since granites and schists are very rare in the
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hazin gravels, these elements are derived at least in part from the
n area. The facies suggests a fanglomerate, part of several coales-
alluvial fans shot into the Kom Ombo Graben by Wadis Kharit and
and by the Nile.

though no distinct paleosol horizons can be seen on any of the Fatira
there is reason to believe that the uppermost 1 to 2 meters of the
vels record the truncated base of a fairly well-developed paleosol.
thering rinds are common on all rocks other than quartz. In the case

) rinds as much as 1.5 millimeters thick. The feldspars in granites
pueisses are moderately weathered at the core of pebbles 5 centime-
in diameter, while sandstones are completely decomposed to friable,
onite-stained sand. Even the rare mesocrystalline quartz pebbles show
-millimeter discoloration rind. In addition, illuvial sesquioxides are
quently found precipitated on the top of rocks. These mainly form a
25 YR 5/8, 5 YR 5/6), hematitic cement. There can be little doubt
everal meters of a well-developed (B )-horizon have been stripped
e surface. This indirect argument suggests that the Fatira beds were
posited as part of the Middle Terrace, or even the High Terrace-II,
wvels but were subsequently truncated to form a platform correspond-
g to the Low Terrace. The west-bank gravels—which attain a maximum
"ﬂn:m of 120 meters but generally form a 110- to 112-meter
irtace—deserve further study in this connection.

An abundant, erude Acheulian industry with coarse flakes was col-
d from several surface sites on the Fatira beds exposed between
a and Muneiha (Muneiha East) by David Boloyan (see Chap. 4).
al collections of coarse, undiagnostic flake tools were made near
alira, Although the bifacial elements are missing (suggesting that ear-
e visitors have picked off the more attractive pieces |, these implements
d fit into the Muneiha East collection, The rolled Acheulian hand
ound in situ in the Fatira beds at Bayara and Aklit ( Sandford and
H. 1933: 32-34, Pl 21-23) have close counterparts among the un-
ed Muneiha East surface collection.”

We found no evidence that the Low Terrace (Bandford’s 50 ft. stage) is
ned as an “inner lining” in the ancient channel of the Middle Terrace (100 ft.
| (Sandford and Arkell, 1933: 32). The Fatira beds appear to be uniform
3 g the 18-kilometer stretch of the Nile where they are exposed. We also found
‘Evidence for an eastward dip of any Pleistocene beds in this sector, contrary to
Commentary of Sandford and Arkell (1933. 10, 3233}, This point has already
aised in the preceding discussion of the local Pliocene.
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The “Low” Gravel Terraces

“Low” terraces are [ragmentarily preserved in lower Wadis Kharit ang
Shait, particularly around the peripheries of the Burg el-Makhazin | Fig,
9-12). Many of the latter deposits represent older wadi gravels that haye
heen reworked into a local fill and graded onto the former wadi flogd.
plains. The surface elevation of this Low Terrace ranges from 107 to 118
meters, and two substages can be recognized at 116 to 118 meters (LT 1)
and 112 to 114 meters (LT II) (see Figs. 2-20, 2-23, 2-24). The
mutual relationships of these substages could not be determined, becayse
of indistinctive facies and a lack of suitable exposures. In addition, there
is at least one denudational step, at about 110 meters, cut into LT II,
Correlative sediments appear to be lacking in the actual Nile Valley,
although the Fatira beds at 100 to 104 meters presumably record ero-
sional levels functionally related to LT II, while the west-bank terraces at
110 to 112 meters may be related to LT I. A Nile floodplain level of about
105 meters (- 15 m) can be tentatively suggested for LT IT and a level
of 110 to 112 meters ( +22 m) for LT L

Whereas the lithology of the Low Terraces is generally quite analogous
to that of the older gravels, the beds along the southern emhbouchure of
Wadi Kharit contain an appreciable sandstone component, in addition to
the dominant dolerite and quartz. Generally, calibration is smaller, with
medium to coarse pebbles characteristic (Table 2-3). The overall
impression of the Low Terrace gravels is that of an arid-zone alluvium,
derived in large part from local materials, e.g., reworked older grm't::l-
Much of this activity was due to short-distance transport by local wadfs-.
The large-scale through-drainage of Wadis Kharit and Shait was insignif-
icant compared with that of the earlier alluyial stages.

Although no artifacts were found in situ in the gravel body of the Low
Terrace, fresh but patinated, coarse Levalloisian artifacts made from
dolerite are common on the surface of these gravels or in colluvial wash
resting on them. A broken, rather waterworn hand axe was found on 4
contemporary erosional surface at New Sebua, and occasional unwort
bifacial implements were collected from the surface of LT I near ey
Abu Simbel. This suggests that the Low Terrace antedates the late
Lower Levalloisian” industries as outlined by Caton-Thompson (1946):

7. Sandford and Arkell (1933: 44) report rolled Acheulian implements :!lidwn
few, slightly waterworn “Mousterian” implements from the body of a younger gy
embanked against the Fatira beds north of Muneiha, with an elevation of ca.
meters.

24, Pu!}rgmml]}r cracked clays deposited by recent spates in Wadi Kharit, near
HE T HEN

Qs_u]s are generally preserved on the surface of the Low Terrace
19, 133, and 121, Table 2-1). A composite profile—based on five
' complete profiles ( Pits 22, 40, 44, 45, and 47) studied between
Korosko and New Sebua—can be described from top to bottom:

10 80 em. (B)E. Light-brown (7.5 YR 6-7/4), sandy silt; stratified and
100se, single-grain structure; caleareous; rich in heavy minerals by con-
}}_’i’th the subsoil, sugpesting some eolian derivation, This colluvial wash
“tlain by a pavement of partly fractured, coarse igneous pebbles.
to 15 em, (B)Sa, Pink (7.5 YR 7/4), sandy silt; coarse granular strue-
Ath microconcretions of caleareous gypsum or other salts.

Over 120 cm. (B). (base never seen.) Yellowish-red to reddish-yellow
5-6/6}, silty coarse sand: coarse, subangular blocky structure. In Pit
* clay content is 13% (No. 121, Table 2-1); colloidal silica is present
peptized masses of fines can commonly be seen under the microscope.
te with some montmorillonite constitute the clay minerals present

ppendix D).

none of the pebbles are rotted, they may be stained with
ttite, Obviously, the intensity or duration of effective chemical
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Fig. 2-25, Pleistocene deposits east of New Tushka, Map: UW Cartographic Lab.
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Fig. 2-28. Pleistocene deposits west of New Abu Simbel, Map: Cartographic Lab.

weathering was appreciably less than in the case of the nearby paleosol
developed on HT II, yet the clay content of the Low Terrace paleosols i
at least three times as great. This, together with the microscopic evi-
dence, underscores that subsequent mechanical eluviation of clays is far
less advanced than in the case of the High Terrace paleosols, _
The red paleosol developed on the Low Terrace is of some stratl-
graphic interest. Red soils of similar depth, comparative intensity, or suc
general occurrence have not subsequently developed in southern Egypt:
In northern Egypt such soils last developed on the + 10 to + 13 meter
Nile gravels that appear to be contemporary with the Tyrrhenian 11
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tzer, 1959a), while red paleosols are absent on all continental depos-
.ontemporary with or younger than the Tyrrhenian I coral reefs on
d Sea coast near Mersa Alam (see Chap, 8). This indirect evidence
sgests that the Low Terrace is Middle Pleistocene rather than Upper

tocene.

Comparative Terrace Sequences at Aswan,
Edfu, Luxor, and Qena

e Kom Ombo terraces can best be reviewed in the wider perspective of
tocene gravels in southern Upper Egypt. Deposits of comparative
absent between Kubaniya and Aswan, although fluvial platforms
cording the Gallaba and High Terraces have been eut into the Nubian
stones hordering the valley. South of Aswan, where Ball (1807: PI.
and Sandford and Arkell (1933: 57-58 ) have mapped the ancient Nile
s and surficial deposits, gravels are again preserved. They occur
e eastern valley followed by the Shellal-Aswan railroad track, near
ocal watershed at 125 meters (i.e., 29 meters above the floodplain at
al or 33 meters above that at Aswan). Clearly this valley is an
doned course of the Nile, a fact corroborated by recent borings
show that the buried entrenched valley of the Nile is located
er this ancient channel, with poorly sorted fluvial sands tapped down
eters below sea level, where they rest on Pliocene beds ( Voute,
These sands are unlike the gravels of the + 29 to + 33 meter stage
L are probably somewhat earlier. The surface gravels, however, qualify
the Middle Terrace.
ning to the north of Kom Ombo, the Gallaba Plain in the Western
rt: the embouchure of Wadi Abbad, opposite Edfu; and the Nile
®y margins from Luxor to Qena reveal a rich record of Pleistocene
nts. None of these areas have been geologically mapped.
adi. Abbad deposited great alluvial fans onto the Nile floodplain
al times in the course of the Pleistocene. These deposits are com-
ly ignored by Sandford and Arkell (1933) and were subject to a
dinaissance by the authors in 1963, Transects run at Km 7 showed the
tence of two low terraces at |5 meters and 10 to + 12 meters
fative to wadi floor), an intermediate terrace at + 21 meters, and a
1 terrace at |- 43 meters. The low terraces are fully comparable to the
Terrace complex of Kom Ombo but are not preserved at the mouth
- Wadi Abbad. The two higher terraces can be traced downstream,
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with the well-preserved intermediate terrace graded to a Nile floodplain
of about 115 meters (83 m today ), With a relative Nile elevation of + 32
meters, this intermediate terrace is probably an equivalent of the Middle
Terrace. The higher terrace subdivides near the mouth of the wadi,
where it is recorded on the southern side at 125 meters ( + 42 m ) and at
135 to 137 meters (+ 52 to + 54 m), a remarkably close correspondence
to HT 1T and HT I at Kom Ombo. There are interesting lithological
differences between the Middle and High Terraces of Wadi Abbad,
suggesting appreciable hydrographic changes. The Middle Terrace has
about 80% igneous gravel, 209 limestone and chert; the High Terrace
has 50% igneous gravel, 509 limestone (badly corroded) and chert.
With a comparative abundance of caleareous materials, both the Middle
and High Terraces are moderately well-cemented, a contrast with the
quite unconsolidated gravels of Kom Ombo. .

In the Luxor area, despite the extensive work of Sandford (1934),
nothing systematic is known concerning higher gravel terraces. Of con-
siderable stratigraphic interest is the well-known 8- to 10-meter wadi
terrace (relative to wadi floor) (Sandford, 1934: 63-67; Butzer, 1959,
1960a ), with its rather scanty in situ artifacts of Acheulio-Levalloisian
type (Caton-Thompson, 1946). In Wadi Madamud, Wadiyein (opposite
Luxor on the west bank), and Wadi Ibeidalla (near Ballas) this steeply
inclined local terrace is graded to a Nile floodplain level of approximately
95 meters (75 m today).” This suggests correlation of the 9- to 10-meter
wadi terrace of the Luxor area with LT I at Kom Ombo.

The hroad valley of Wadi Qena is over 10 kilometers wide where it
dehouches from the limestone hills of the Eastern Desert onto the Nile
Valley at Qena. Lower Pleistocene alluvial spreads of the once-mighty
streamn account for all but 1.5 to 2 kilometers of this expanse (for earlier
references see Blanckenhorn, 1921: 164; Sandford, 1929, 1934: 59, 62,
T4; Butzer, 19592, 1961). An irregular gravel plain graded to a Nile
floodplain of about 107 meters (73 m today ) is the dominant geomorphic
feature. About 4 kilometers wide at its apex, some 8 kilometers upstream
from the floodplain edge, this great alluvial fan spreads out to a width of
15 kilometers near the floodplain margins. Alternating, water-laid beds of

8. Sandford and Arkell {1933) and Sandford (1934) commonly list their wadi-
terrace elevations (relative to wadi floor) interchangeably with Nile-terrace eleva-
tions relative to modern Nile floodplain. This assumes that the modern wadi floors
are completely graded to the Nile flondplain, which they wery scldom are. [t also
assumes, incorrectly, that present and Pleistocene wadi gradients were generally
identical. Consequently, our interpretation of wadi gravels relative to Nile flood-
plain, based on projecting gradients to the former Nile floodplain perimeter, neces-
sarily produces different values than those given by Sandford and Arkell.
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arse. well-stratified sands and rounded stream cobbles are frequently
psed where local drainage lines have subsequently dissected the an-
cient wadi channel. This 34-meter terrace has a substage or independent
Jower stage graded to a floodplain level of 96 meters (+ 23 m ). Ridges of
: der terraces are commonly preserved a few kilometers north of Qena
‘town, and again on both sides of the valley. These are graded to local
-'.'ase levels of 124 meters (4 51 m) and ca. 143 meters (+ 70 m). Spurs
of one or more low terraces can be seen within the 1.5- to
9 kilometer-wide channel cut into the 34-meter terrace fan.

Based primarily on veconnaissance in 1963, this lower Wadi Qena
sequence indicates the presence of extended gravel terraces graded to
successive floodplain levels at about +70, + 51, + 34, and + 23 meters,
‘with one or more lower, less significant stages. The altimetric and geo-
m orphic correspondence with the Gallaba stage, HT I, MT, and LT I at
Kom Ombo needs little emphasis,
~ Although the Pleistocene terraces of Upper Egypt clearly require in-
tensive and systematic study, the broad lines of a recognizable pattern do
seem to emerge over an area wider than the immediate environs of the
ym Ombo Plain.

Stratigraphic Conclusions

The geomorphic evolution of the Kom Ombo Plain during the later
Tertiary and earlier Pleistocene can only be understood in the context of
Mmajor tectonic events and changes of climate and hydrography. The
uence of events tentatively outlined in Table 2-2 seems reasonable in
of the available evidence. But considerably more intensive study of
gravel lithologies, combined with large-scale mapping, will be necessary
3 E_.fDTE a more definitive framework can be established. Until such a time,
"'j.dues not seem warranted to define rock-stratigraphic units. Conse-
iently, a local terminology of high, middle, and low terraces will be
Employed for the Kom Ombo area. Correlations with the Lower Nubian
Sequence will be suggested in a later chapter.

Contemporary Geomorphic  Activity and  Soil

Development in the Kom Ombo Drainage Basin
Faleoclimatic interpretation of Pleistocene processes can only be relative
d qualitative since absolute generalizations are not vet possible either

08 stream competence or for intensity of soil development. It is therefore



Table #-2. Geomorphic pvolution of the Kom Ombo area during the late Tertiary

and early to middle Pleistorens
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Chemical weathering with development of & red palensol.

Alluvistion of the Low Terrace, sanidy coarse gravels in large part
Jerived from older alluyia. Two gubstages (LT I, +22 m; LT 1L,
4+ 15 m), separated by GIL cutting ivertical differential at least 7 m.
Pluvial erosion of uplands; aceelerated activity of Enstern Desert wadia.

Digzection of fill (vertical differential at least 25 mk.

Alluvintion of the Middle Terrace (+ 44 m): eoarze to cobhle gravels
derived from (he Basement Complex (Tred Bea Hills, Aswan), Significant
fluvial setivity of larger wadis and Nile,

Digseetion af fill {vertical differential ab least 25 m).

Chemical weathering with development of a deep, red paleosol, Moist
ruiny seazon with limited genmorphie activity.

ENE

1
.

MIDDLE PLEISTOC

Alluviation of HT II (440 o 443 mi: eoarse-to-cabble gravels
depived from the Basement Complex. Planation of associated fuvial
platforms. Signifiesnt Auvial aetivity of wadis and Nile, Lust use of
Bimban Channel at flood stage.

Disseetion of Gl (vertieal differential 15 to a0 m).
Alluvistion of HT {4 51 to + &1 m}, as stage 10, Bimban Channel in
T1EE,

Diesootion of [l (at lewst 45 m) and bedrock, with digintegration of the
Wadi Toharit-Abu Subeira drainsge, linking of Khori =M atash drainage,
and reversa] of Wadi Kubaniva drainage. Bolargement of catehment
area of Nubisn Nile(?),

LOWER PLEISTOCENE

Alluvistion of the Gallaba Gravel Plain and related terrace deposits
(- 60 to -+ 74 m) by the Proto-Nile system. Activity of Nubinsn Nile
dwarfed by major fuvisl activity of the great Faslern Desert wadiz
(Shait, Natash, Abu Subeire—Kharit). Complex period with thres or
more substages, interrupted by fill disseetion.

Imergenee of the Pliocene Guli and dissection of Pliocene beds. Uplift
in Hed Sea Hills(?).

BASAL
PLEIRTOCENE

e

Pliocene regressive deposits (fluvial, lacustrine, lagoonal) to 130 m
slovation. Toom Ombo salt lake fed primarily by Kubaniya Mile(?h,
Transgressive maring-estiaring heds of Middle Pliocens age are known
from Aswan and may oceur beneath the Kom Oambo Plain.

UPPER

Bedrook dissection and minor tectonic deformation, eg. tilting of
fnult blocks.
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0
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{Table 2-2, continued)

2 Lateral planation with development of Aswan Pediplain. Loral base

level o little below 180 m.

MO/

5' 3 & ) £l
ji'+ Mnjtflr block faulting, with primary rifling of Kom Ombo Graben,
Maximum vertical throw at least 150 m.

OLIGO)
MIDCENE() | PLIDCENE(!)

‘necessary to outline contemporary geomorphic activity and soil develop-

CLIMATOLOGICAL DATA

though a third-order meteorological station has operated at Kom
nbo since 1930, it has not recorded precipitation data, The 16-year
_._‘.;;Iﬂrah.ll'f.‘ record, published by Hamed (1930), can be considered
spresentative of the greater Kom Ombo region.
The January mean temperature is 59°F (15°C). The July mean is
F {31.5° C); the July mean daily maximum, 105° F (40.6° C); and
-anpual range, 30° F (16.5° C). The smallest mean daily temperature
ge occurs in December (28° IF, 15.5° C), the greatest, in April (35° F
C). The mean daily minimum in January is 44° F (7°C), and thr;
qlutﬂ minimum (February) is 285°F (—2°C). Further north at
‘;1: (T? i therll-year record 193545 shows an absolute minimum of
A {02 C), ,W!nle at Aswan (111 m) the 45-year record 190145 has
zﬂﬂsnlul:e minimum of 35°F (1.7° C), Frost, in other words, is spo-
__-Egld ext'_renr‘nely rare, while temperature ranges are not excessive
{8 e artificial conditions of a ventilated climatological station at 5
above surface. Although uncommon, ice oceasionally forms on stand-
Water during cold winter nights with temperature inversions. Ground
Peratures in the sun almost daily reach 150°F (65° C) for over 6
is of the year. Consequently, although frost is precluded as an
; tﬁ‘_-;e agent of mt.:-nhanicai weathering today, thermoclastic weather-
. ﬂﬂg]:l alternating expansion and contraction, is possible.
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Mean monthly wind speeds range between Beaufort 1.0 and 1.5 (ap.

rox. 2-3 km/hr.), with March the windiest month. Prevailing wing

directions at all times of the year are northwesterly (29.8% ) and north-
erly (26.5% ), with all other directions accounting for only 9.3%.

The mean annual precipitation (1926-59) for Aswan is 3 millimeters,
with an average of 0.8 days per year with 0.1 millimeters or more precipi-
tation (British Meteorological Office, 1958; S. P. Jackson, 1961). The maxi-
mum fall recorded in 24 hours is 5.5 millimeters. Average cloud cover at
Kom Ombo is at a maximum in January (1.2 tenths), at a minimum June
through September (0.1 tenths). The heaviest and most frequent rain-
falls at Aswan have been recorded in April-May and October-November,
No rainfall has yet been registered for the months July through Septem.
ber. The sparse, light rains that do affect the area are, therefore, related to
meridional circulation of the circumpolar westerlies during the transi-
tional seasons (see El-Fandy, 1946, 1950; Butzer, 19605 ) and have no
relationship to the summer monsoons of subsaharan Africa, At Luxor
(1936-45), April and October are the months with most frequent rain; at
Quseir on the Red Sea Coast (1927-45), October through December. At
both Luxor and Quseir, June through August is quite rainless, Mean
annual precipitation at Luxor is 1 millimeter; at Quseir, 4 millimeters.
Unfortunately, no climatic observations of any kind are available from
the Red Sea Hills, particularly in the high country over 1,000 meters
elevation, where precipitation presumably is somewhat higher.

During 1962-63, one rainfall occurred at Kom Ombo during the pas-
sage of a cold front with sandstorm conditions on December 21, 1962.
Although only a trace of rain was registered at Aswan, an estimated 1
to 3 millimeters reached the ground at Gebel Silsila. Coarse sands were
moistened to a depth of 1 to 2 centimeters, and blowing dust temporarily
subsided. No other occurrence of geomorphic significance was noted.

MODERN WADI ACTIVITY

The only watercourses that have been active in recent decades are Wadis
Kharit and Shait. In April, 1941, Wadi Kharit flooded extensive tracts of
the Kom Ombo Plain, emptying into the Nile. Light rains throughout
southeastern Egypt probably climaxed in a series of heavy cloudbursts
in the Red Sea Hills, and the flood struck unexpectedly a day or tw@
later, According to the senior engineers of the Wadi Kom Ombo Com-
pany, similar spates occur in both Wadis Kharit and Shait about once &
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ecade, and Vignard (1955c) has deseribed such a flood sweeping
u_gh Wadi Shait in December, 1923.
The only tangible geomorphic impact of these recent spates are finely
nated. pink (7.5-10 YR §/4) clayey silts or marls that veneer the
beds. Thicknesses vary from several millimeters to a maximum of
5 centimeters (Fig, 2-24). Polygonal systems of dehydration eracks
ate patterns on the surface of these clay spreads, which rest on up to
40 centimeters of well-stratified, light-yellowish-brown (10 YR 6/4),
‘coarse sand to sandy silt of fluvial origin as well as on loose, coarse eolian
ands. Small wadi-bed shrubs in Wadi Shait show no signs of disturh-
ce. Either flood velocities must be moderate or stream flow is laminar
rather than torrential. At any rate, transport capacity is almost nil, and
deposition has been restricted to suspended-load sediments for some
e because these clayey beds have uniform texture and commonly lack
arse laminae,
The coarser bed-load deposits underlying the clay beds suggest peri-
‘of flow with greater stream turbulence, local bed erosion, and re-
sition. These subrecent alluvial deposits, which are probably only a
enturies old, can be traced into the local wadis, where pebble-grade
terials are generally present. So, for example, the inactive bed of Wadi
lawi consists of loose, light-brown (7.5 YR 6/4), coarse sand with
centrations of angular-to-subangular, fine-to-medium-grade (2 em
mum ) sandstone or ironstone gravel. The subrecent wash of the
d-order wadis between New Korosko and New Sebua consists of un-
lidated, well-stratified, light-brown to very-pale-brown (7.5-10 YR
10 YR 7/3-4), coarse sand with subangular, medium-to-coarse
1 derived from unconsolidated local older beds (Table 2-3). Silty
may be interbedded, Maximum thickness of the wadi-floor fill is
centimeters, although subsequent dissection has usually reduced this
ditie to about 20 to 50 centimeters, Rare Roman and Islamic potsherds,
0ssibly derived, oceur on top of this wash. A final example can he cited
m Wadi Shurafa, where up to 4 meters of subrecent wash have been
y dissected and reduced to a bed fill of 1 to 1.5 meters, The material
0 unconsolidated, well-stratified or current-bedded, very-pale-brown
40 YR 7/3), coarse sand with strata of subrounded, medium-grade
dstone gravel.
€ subrecent character of the coarse wadi-floor deposits is suggested
1 by their stratigraphic position and by the period of dissection which
ceded deposition of the contemporary, well-sorted, and laminated
silt. The bed of central Wadi Ellawi is veneered by thin, rippled
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sand sheets that thicken into dunal forms upstream. And on the southern
side of Wadi Kharit all first- and second-order wadis are fossilized by
blown sand. Consequently, it can be safely asserted that the minor and
intermediate-sized local wadis of the Kom Ombo area were virtually
inactive during the present century, although they have occasionally
been able to transport bed-load sediments over limited distances by
torrential flow in the not too distant past. This period of slightly acceler-
ated wadi activity in Roman or Islamic times was geomorphically con.
fined to the immediate wadi beds, with erosion and quick redeposition of
materials from older alluvial beds that fringe the wadis. In response to
such localized erosion and deposition, the bed load of a higher-order
stream, such as Wadi Kharit, remained almost entirely free of pebble-
grade materials, and the nature of these shallow bed-load deposits sug-
gest limited stream competence.

Modern wadi vegetation plays no role in a discussion of erosion and
alluviation, Except for the floors of exotic watercourses such as Kharit
and Shait, there is a complete lack of vegetation in the Kom Ombo region
away from the Nile Valley, Upstream in Wadi Kharit, there are rare,
scattered, woody, non-thorny, deciduous perennials, and occasional
bushes or low trees of the species Acacia fortilis (see Tickholm, 1956 ).
Acacia bushes and tree-size Acacia tortilis, up to 4 meters tall, are slightly
more abundant along some stretches of Wadi Shait but are still, on the
average, well over 100 meters apart. Clusters of deciduous thorn bushes,
including Zilla spinosa, occur on sandy washes, possibly together with
very rare shrubs of Tamarix nilotica Bunge, Patches of Colocynthis vul-
garis Handal, with abundant gourd-like fruits littering the ground, are
seen sporadically. Obviously, all of this vegetation is badly degmdcd
through grazing and use for fuel or, in the case of the colocynths, for
medicinal purposes. The less disturbed wadis draining eastwards from
the Red Sea Hills are more representative of the natural vegetation. Here
Acacia tortilis parklands, with trees up to 8 meters tall and a discontinu-
ous undergrowth of thorny shrubs, follow the wadi floors. Presumably,
the spontaneous vegetation of the larger desert wadis would be a sparsé
desert savanna (desert scrub according to Kassas and Imam, 1954),
physiognomically related to the thorny desert savanna of the sout'h_fl'"
margins of the Sahara. Beyond this edaphically favored wadi association,
the spontaneous desert vegetation remains insignificant.

Although blown sand may accumulate in the lee of rare desert shrubs
or scrub, none of the plant types present exhibit significant soil-hinding
properties, Their effects on rain interception and infiltration are negligh
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seomorphic role of such vegetation can be discounted, even in those
remote wadis where vegetation is considerably more abundant today.

-1 ¢, and their density is insufficient to influence wadi flows. All in all, the

MODEBN NILE ACTIVITY

The hydrological regime of the Nile River, in contrast to the activity of
the Egyptian wadis, is fairly well understood. The mean monthly dis-
charge of the river at Wadi Halfa during the thirty-year period 191242
~was as follows (in million cubic meters per day) (Hurst, 1944: 46):

F M

A M7 T A S O N D
117 86 66 55 51 64

164 614 718 479 247 152

‘Some 807 of the total annual discharge is derived from Ethiopia via the
‘Atbara, Blue Nile, and Sobat rivers, most of this during the flood season
(August through October). On the other hand, the major part of the
low-water discharge (December through July) is derived from the
‘White Nile Basin and from the East African lakes in particular. So, for
example, only 30% of the Nile waters are derived from Ethiopia during
the month of April, but 95% during September, Corresponding to the
derivation of the Nile waters, the dissolved load varies with the season.
e levels of calcium nitrate, calcium phosphate, and colloidal silica are
considerably higher during flood stage than during low-water stage (see
‘Ball, 1939. 115-16). Sodium chloride, on the other hand, increases from
to 26.9 parts per million between flood stage and low-water stage, an
crease from 6.1% to 14.1% of the total dissolved load.
The flood silts laid down beyond the natural or artificial levees today
Tange from sandy silt to silty elay in the Aswan-Kom Ombo area. These
stratified and laminated topset beds, prone to cracking when dry
ig. 2-27) because of the high montmorillonite content. The heavy
Mineral spectrum of these nilotic sediments varies considerably, presum-
ly as a result of mechanical sorting during deposition. A mean of four
“ecent Upper Egyptian heavy mineral samples analyzed by Khadr
shows 349 pyroxenes (mainly augite), 31% amphiboles (mainly
" l?lende}, 29% epidotes, 119 altered, and 1% titanite. Most of these
“i€@vies are derived from Ethiopia today, but they were available in the
_ sement Complex rocks of Egypt and the northern Sudan and were sup-
Plied to the Nile by the major Eastern Desert wadis during the Pleis-
*0tene, Although Shukri (1950) believes that most of the augite in Pleis-



Tl

Fig, 2-27. Modern floodplain silts near Fatira, exhibiting dehydration cracks anl
vertisol phenomena.

tocene deposits can be attributed to the Blue Nile—Atbara influx, the
same mineral was once supplied in abundance by Wadis Natash and
Kharit. Because there are no objective comparative studies and because
the Pleistocene pyroxenes are generally in an altered state, we are scepti-
cal as to whether it is possible at the moment to distingnish between the
varieties represented in the Red Sea Hills and those derived from the
Ethiopian tributaries of the Nile,

At present, the major local constituent of the Nile bed load is quart?
sand of eolian origin, either blown directly into the river or eroded from
dunes forming the west bank of the Nile in several parts of Nubia. LI.T:Dﬁ]
wadi influx is quite insignificant, and, although wadi sands may occasion
ally be transported out onto the floodplain, they almost never reach the
Nile banks. Other quartz sands are derived from erosion of coarse-
grained igneous rocks along the Nile channel at Aswan and above the
Second Cataract (see Appendix C).
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RECENT EOLIAN ACTIVITY

Jian deposits in the Kom Ombo area include small tied dunes of the
pka and the rebdou types (see Tricart and Cailleux, 1960-61, I1: 72),
eeular dunal forms clogging wadis, and thin sheets with medium-scale
es (up to 1 m in wavelength ), as well as small superimposed dune
‘of barchan or transverse type. Such deposits consist primarily of
» sand but may include heavy minerals and crumbs of ﬁne—graﬁed
erials derived from nilotic silts. Dunes and sand sheets oce ipy only a
nute fraction of the surface area, however. . '

Deflation phenomena range from desert lag and sand-pitted surfaces to
dangs and blowouts. A coarse lag of sandstone detritus, patinated or
y g{mzed in varying degree, mantles the bedrock uplands. Fine mate-
s, when present, are concentrated in a light-brown (7.5-10 YR 6/4)
idy silt or silty sand wash, presumably of Pleistocene age and up to 50
ieters thick on older terrace surfaces. Unsorted and only in part
ed, these colluvial mantles usually contain a fair amount of local
. In the case of Pleistocene gravel terraces, the lag consists of
red pebbles; in the case of finer nilotic deposits, it consists of

I

Micropitting by sand blast at about ground level can be frequently
served on consolidated silts or duricrusts, primarily with N 30°'W
osure. Far more striking are the yardangs developed in late Pleisto-
e deposits in the northwestern guadrant of the Kom Ombo Plain, In
Silsila Gap, east of Gebel Silsila, a dozen major yardangs with a local
ef of 2 to 10 meters show orientations ranging from N 20°W to N
B0° W, The patterns of the ridges and a great interior blowout depression
only be explained by the complex aerodynamics of the Silsila Gap. At
: Gebel Silsila archeological sites of the Yale Expedition (see Fig,
j_: a number of classic vardangs and associated blowonts have a local
of up to 7 meters. Some of the well-developed yardangs are ori-
ed due north-south: other, less distinct forms strike in the range
ween N 65° W and N 25° E, primarily as a result of bedding charac-
tics of the sediments themselves. And at Khor el-Sil, yardangs with a
of 2.5 meters show orientations varying from N 25° W to N 60° W,
1 microsculpture and corrasion suggesting that the N 457 W direction
Omiinant.

s 1 general, then, eolian activity has been significant during the last ten
HHlennia or so, with effective wind directions in the quadrant between
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due north and N 45° W. With so few characteristic sediments, however,
such eolian activity could hardly be expected to leave a well-defined
fossil record during the early and middle Pleistocene (see also Appen.
dix C). And the combined effects of several periods of deflation on ap
older surface could only under special circumstances be disentangled
stratigraphically.

PATINATION AND S0IL DEVELOPMENT

A common form of chemical weathering under fairly arid conditions is
the development of desert “varnish,” a patina of pyrolusite and ferric
oxides on rock surfaces. Thickness and intensity in the case of sandstone
may vary from a brownish stain to a heavy black rind almost a millimeter
thick. Secund':lr}' ferruginizatinn may also penetrate many centimeters
into the original rock. This feature is well developed in Nubia and is,
presumably, a result of impregnation from without (see also Engel and
Sharp, 1958), rather than of capillary movement within the rock, car-
rying dissolved materials to the surface. Meckelein (1959; 44-45, 50) has
illustrated similar features from the Fezzan, while Tricart and Cailleux
(1960-61, 1: 79-82) helieve that the thickness of the patina increases
with higher precipitation on sandstones in the southern Sahara: a minute
film of stain with 100 to 130 millimeters rainfall, a 0.2 to 0.4 millimeter
rind with 200 millimeters, and a massive crust (L5 to 1.0 centimeters thick
with 500 millimeters. A friable, white eluviated zone may underlie such
rinds. i

Although a variable degree of patination is evident on petroglyphs of
the Eastern Desert and Nubia ( all dating from late prehistoric to Islamic
times ), contemporary patination proceeds at a very slow rate, It can
occasionally be observed that patination is absent on sand-blasted bed-
rock faces. This demonstrates that corrasion outpaces patinutinn. Cer-
tainly none of the indurated, quartzitic rinds or impregnations are of
post-Pleistocene vintage. In his study of rock patination in the Aswan
area. Passarge (1955) also concludes that major patination must he
attributed to moister Pleistocene paleoclimates.

The second characteristic form of chemical weathering is enrichment
of soluble salts in the upper soil, with development of diffuse, spongy. o*
concretionary Sa-horizons dominated by chlorides and sulfates with some
carhonate, In these characteristic salt Yerma soils ( Kubiena, 1953: 180-
82), salt hydration (see Knetsch, 1960; Knetsch and Refai, 1955) plays
a significant role in splitting pebbles. Evaporites often encrust individual

Fig_ 2-28. Patinated lag gravels (surface) and the effects of sult-weathering in
Situ (Face) in the Fatira beds near Gehel Silsila,
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rocks and can be found within natural lines of weakness in the rock. Pe},.
bles in various stages of mechanical breakdown can be observed to depth
of 50 to 100 centimeters below the surface in gravel terraces of any age
(Fig. 2-28). Although thermoclastic splitting in the zone of surface
heating may also be involved, most of the subangular, fractured igneoyg
pebbles that form the local gravel pavements are a product of physicg]
hydration. They result from disintegration of salt-weathered pebbles intq
two or more pieces after exhumation. This process of disintegration is
clearly underway today, since it affects all gravels. The rare surface frosts
that can be postulated from the climatological data could certainly not
split pebbles at depths of 20 centimeters, let alone 50 to 100 centimeters
(see also soil temperatures recorded at Giza, Hamed, 1950: 156). On
the other hand, salts can invariably be found within any pebble fracture,
This indisputable evidence for salt hydration within the modern Sa-hori-
zon should serve as a warning against the facile interpretation that frac-
tured pebbles in Egyptian Pleistocene deposits were caused by frost.

Rubefaction, although not a typical soil process today, was observed in
quartz sands moistened by the light rainfall of December 21, 1962, near
Gebel Silsila, The color of coarse sands changed from very pale brown
(10 YR 7/3) to light brown (7.5 YR 6/4) in a matter of hours. These
sands are 7.1% finer than the 0.06 millimeter sieve and contain 1.3%
caleium carbonate ( No. 141, Table 3-8). There was no textural or micro-
scopic change, but some of the free iron present among the fines adhering
to the quartz grains appears to have oxidized or hydrated. Such highly
superficial oxidation and rubefaction may, in part, explain the reddish-
vellow (7.5 YR 8/4-6) color of the eolian sands in Wadi Ellawi. It will
not, however, account for rubefaction accompanied by clay-mineral for-
mation in sifi.

WEATHERING OF CLIFF FACES

In his empirical study of cliff weathering in Egypt, Knetsch (1960)
recognizes several processes that may produce analogous forms, pnssihl}’
alternating with one another throngh time. In as far as applicable to the
Nubian Sandstone, these include:

i) Undercentting through fluvial erosion;

b) Release of pressure through horizontal and vertical unloading of ad-
jacent or overlying rock, with development of fissures perpendicu-
lar and parallel to new rock faces and with settling of rock masses
along older joints and fresh fissures:
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}-Geochemigal exfoliation or undermining through subflorescence and
i hydratinn,” These two agencies commonly work in combination in
Egypt and lead to granular disintegration or to rock splicing.
Weathering of this type is most effective on shade slopes with
higher humidities, and in the capillary zone above a seasonal or
permanent ground moisture table.

‘These observations by Knetsch can be applied fairly directly to the
adi walls of the Ethai Uplands. Massive spheroidal exfoliation—a result
“unloading—is particularly evident along the Nile Valley margins in
e massive, coarse-grained sandstones on the upland surface south of
di Abu Subeira. Great blocks of sandstone settle gravitationally along
int plane axes and develop well-rounded edges through exfoliation. In
mmediate environs of Kom Ombo, shaley sandstones are frequently
alated with the more standard facies. In such strata, salt eflores-
and subflorescence are fairly common, and expansion-contraction
grophilic clays provide another effective form of weathering. De-
oration of shaley beds and subsequent microslumping or rock falls
dually undermine more resistant strata. In combination with wadi
ndercutting at long intervals of time, this is the characteristic mode of
ckwearing,

‘Waste products are concentrated on the slopes below more resistant
ock ledges, particularly at the base of the midslope wherever slumping
rock falls have occurred. Generally speaking, however, detrital accu-
ations are fairly thin, ranging in caliber from sand grains to boulders,
L eolian material occurring locally. Either slope denudation is in equi-
um with weathering, or the rate of weathering is incredibly slow.
esumably, both factors are involved. Midslopes typically range be-
45% and vertical (25° to 90° ), and average 579 to 106% (29° to
» This is sufficiently steep for extensive mass-movement transfer,
poradic washing. local rill-cutting, and occasional deflation. On the
ther hand, however, rock drawings cut into massive sandstones near
ebel Silsila in late prehistoric times are remarkably well-preserved.
rether with the evidence for limited wadi activity discussed above, this
S sugoests that recent backwearing has been, in fact, very slow,

Subflorescence involves capillary migration to the rock surface, removing
ent and other materials from the matrix and forming a weakened subentaneous
parallel to the rock face. Hydration involves expansion and contraction of
escent or subHorescent salts in response to changes of temperature or of
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Despite the differential rate of weathering in different ]ithofauim,
midslopes are remarkably rectilinear unless undercut, Resistant ferrugi_
nized or silicified strata form small facets that interrupt, but do ngt
change, the essential profile. The lowermost midslope may be gently
concave when not undereut, but this is the exception rather than the ryle.
Footslopes almost always coincide with pediments, fluvial platforms,
wadi floors, or other spreads of alluvium.

Paleoclimatic Interpretation of Pleistocene Features

Turning now to the Pleistocene geomorphic record, we find the alluvia]
deposits of the Nile, of the local wadis, and of the exotic Eastern Descrt
wadis on the one hand and evidence of fill or bedrock dissection on the
other hand. Eolian deposits are conspicuously absent, although this does
not preclude significant Pleistocene eolian activity. The soil record in-
cludes a number of red paleosols but no direct evidence for other forms
of chemical weathering,

ALLUVIATION

A common aspect of the early to middle Pleistocene alluvial deposits of
the Kom Ombo region is that aggradation of the Nile, of the local wadis,
and of the great watercourses draining the Red Sea Hills was always
contemporary. No sharp facies distinctions have been preserved, and
there can be little doubt that all three media of deposition responded to a
broadly similar regional climate.

The alluvium of the Nile Valley consists of a coarse hed load supplied
by numerous Egyptian affluents, large and small. Major wadis developed
great alluvial fans at their confluences with the Nile, and similar bed
materials dominated the Nile course downstream to the next major tribu-
tary, Consequently, the Nile record speaks for an Egyptian river rather
than for an exotic stream such as we know today, Whether or not the Nile
received water from south of the Sahara, or experienced summer floods
of Ethiopian origin, cannot be deduced from the existing record. The
heavy-mineral spectrum, in as far as it is indicative of anything, corrée-
sponds fairly closely to the mineralogy of the gravel. Clays and silts
within the sandy matrix have either formed in situ or are otherwise
derived from the Red Sea Hills. The gravel itself is almost exclusively
derived from Basement Complex rocks outcropping in the Eastern Des-
ert, at Aswan, at Kalabsha, or above Wadi Halfa. Components related to
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ihe sedimentary cover are minor. Yet it is still quite possible that summer
ods did take place. The competence and general impact of these
ds would have been insignificant, however, compared with the local
qoff, and any suspended sediments would have been quickly flushed
i+ In all probability, the available Nile record pertains exclusively to
er-season runoff, related to a mediterranean-type climate in southern

posits of the minor, local wadis can only be recognized in the
dle Pleistocene record. They suggest that local rains induced sheet-
and torrential runoff, whereby alluvium was graded to the local
level dictated by the major wadis and the Nile. Where recorded,
ch local alluvia differ only in degree from the subrecent wadi wash.
suggests alluviation under arid conditions, although local rainfall
have been more frequent and of greater duration or intensity than

The great gravel masses transported by Wadis Shait, Kharit, and Na-
‘are out of all proportion compared with stream competence or ca-
ty today. Several gravel collections were analyzed morphometrically
the modified Liittig method after Butzer (1964b: 160-64). They are
mptomatic of all of these sorted, rounded, coarse-to-cobble gravels
ble 2-3). The degree of rounding of these gravels decreases from
crounded—in the case of the High Terrace at New Korosko, the
ddle Terrace at New Sebua, or the Fatira beds near Gebel Silsila—to
brounded Low Terrace gravels near New Korosko and New Shaturma,
degree of roundness decreases, the coefficient of variation increases
very homogeneous to heterogeneous with increasing detrital com-
ents. This corroborates the qualitative observations that local wadi
tivity was increasingly significant in middle Pleistocene alluviation,
ding was the dominant transport motion in each case, despite the
bbly nature of the deposits which would intrinsically favor rolling.
suggests that discharge was comparatively high and uniform rather
exceptionally torrential. By contrast, a sample of the subrecent wash
le 2-3) is subangular, highly detrital, and very inhomogeneous.
hydrological changes effecting this part of Egypt are apparent from
lese analyses.

In general, the exotic gravel masses of the Kom Ombo region suggest
r seasonal rivers with at least several weeks of torrential water flow
year. Contemporary parallels can be found in semiarid parts of the
! ﬂ_'lwestern United States, on alluvial fans debouching from mountain
“Uuntry. The catchment areas of Wadis Kharit-Natash and Shait still
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retain considerable relief-energy, with median stream gradients of 0.2( ¢
to 0.55% (see Fig. 2-18). Present-day rainfall is obviously insufficient ¢,

rovide the requisite runoff, however, and an annual precipitation of sey.
eral hundred millimeters in the high country would be necessary to stim.
ulate a similar degree of geomorphic activity today. With such a semiarig
climate, sediment yield should also be somewhat higher than at present
(see Schumm, 1965 ).

Seen in retrospect, the early to middle Pleistocene alluvial deposits of
the Nile and its Egyptian tributaries clearly snggest a “pluvial” climate,
with more frequent rains of greater duration and with seasonal discharge
in at least the major wadis. Climate may have varied from arid to subarid
at lower elevations, with semiarid conditions prevailing in the high coun-
try, above about 500 meters elevation. Rainfall at Kom Ombo may have
Leen on the order of .10 millimeters and in the Red Sea Hills, of +.10*
millimeters. There is no reason to doubt that a winter-rainfall regime
persisted,

With the exception of some root drip preserved in the Fatira beds, no
organic vestiges of any sort have heen preserved. It is consequently
difficult even to guess the character of the local vegetation, One thing is
clear, however: the vepetative mat was incomplete at best, providing
only partial protection from the agents of denndation to soil and regolith.
This would rule out a complete mat of grassy vegetation or a closed
woodland.

Talle 2-3, Morphometrie gravel analvees
(Lithology: fine-groined igneous rocks other than quarls. For localities see text,}

Dotrital
Humple i CV of L0 L
Stratigraphy Bize (o a ponent E/L B (ot

Subrecent Waseh 75 12.0 1451 00 45.4 5.0 1.24
(New Koroslo)

Low Terrace 75 2.7 u7.7 32,0 T 61.5 5.05
{New Shaturma)

Low Terrace i) 33.3 Ta.l 8.0 18.5 4.0 4587
(Now Horoska)

Fatira Beds (18] 657 20.9 I} 42.6 58.2 G.72
(Fatira)

Middle Terrace 75 G6.T 0.1 0.0 434 9.0 515
{New Sebuu)

High Terrace 11 Ta T2 24.0) (] i) 60.3 .05

(MNew Horoska)
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DISSECTION

inear erosion may either involve dissection of fill or of bedrock, Bedrock
ision requires not only considerable relief-energy and time, but also
harge and bedload. Such downcutting appears to have been insignifi-
ot in the Kom Ombo area during Pleistocene times and may reflect
Jong periods of fairly moist climate during the late Tertiary. The aumhary

Fill dissection. on the other hand, can be performed fairly rapidly in
consolidated deposits, Downcutting of the Nile and its tributaries
me 1000 kilometers from the Mediterranean Sea can be explained only
variations in discharge, and not by movements of base level. Reduc-
m of flood volume would almost automatically lead to remodelling of
he floodplain, with redistribution of the bed load within a narrower
shannel, Consequently, stream incision of a part of the former floodplain
have been most active during the periods of slightly greater, but
ing, rainfall immediately fﬂl]nwmg the moister aggradation phase.
ch erosional intervals were probably complex, interrupted by brief
riods of renewed channel widening and aggradation. Similar periods of
lissection presumably interrupted the major aggradation phases repeat-
ly. And long-term cveles of alluviation and downcutting are only the
et effect of innumerable short-term alternations of scour and fill in the
ake of each flood (see Leopold, Wolman, and Miller, 1964: Chap. 11).
It has been suggested by some anthors that erosion and fill dissection
ould be at a maximum duung the onset of a pluvial stage. On the basis
a study of sediment yield in relation to mean annual precipitation
angbein and Schumm, 1958), Schumm (1965) suggests that, in an
irid climate, an increase in rainfall will increase sediment yield, since the
creased runoff would—at least initially—be more effective in pmmnb
ing erosion than the improved vegetation cover would be in retarding it.”

In fact, the empirical data indicates that, when annual rainfall is less than
} millimeters (with a mean temperature of 70° F or 21° C), any in-
Crease in precipitation will increase the sediment yield and vice versa.
The question is: what geomorphic changes occur in the stream basin?
Schumm (1965) believes that dissection and headward erosion of the

0. Assuming a drainage basin with a mean anmual temperature of 60° F
5% C) and a mean annual precipitation of 250 millimeters, a 10°F (5.5° C)
Crease in temperature and a 1009 inerease in precipitation will at least double
annual sediment yield (Schumm, 1963). The runof will be increased by a
tctor of at least 20.
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tributary valleys will be compensated for by aggradation in the channe]g
of high-order streams, During the waning stages of a pluvial cycle, runoff
and sediment vield decrease, while concentration of sediment per unit of
rumoff increases rapidly. As a result of the increased load, aggradation iy
postulated for the tributary streams with some scour of the main river
channels ( Langbein and Schumm, 1958; Schumm, 1965}.

The geomorphic evidence in southern Egypt does not support
Schumm’s hypothesis of erosion upstream and aggradation downstream,
in response to an increase in rainfall. Wadi terraces can be followed
upstream from the Nile Valley into the wadi headwaters, as is the case
for the small wadis west and northwest of Luxor (Butzer, 1959a) or for
Wadi Or (Chap. 6). When terraces are missing upstream, this can
usually be attributed to subsequent erosion, as can be clearly shown in
Wadi Alam-Khariga (Chap. 8). In the case of the major wadis of the
Eastern Desert, it is common that ancient alluvial deposits begin in
first-order tributary valleys and that these heds are graded to the major
wadi terraces, e.g., in Wadi Korosko ( Chap. 5). There can be no question
that alluviation was a general, regional phenomenon in southern Egypt,
leading to aggradation along the length of the wadis. The interfluves
were subjected to denudation, and alluvial fill does indeed thicken down-
stream. But in almost all well-defined wadis of the Eastern Desert, Pleis-
tocene aggradation can be observed along the length of the stream.
Presumably, there was a time lag involved, with aggradation beginning
downstream and terminating along the entire wadi, but this cannot be
demonstrated in the field.

Two explanations can be offered for the remaining discrepancy be-
tween theory and empirical observation. First, loose surficial materials of
mixed calibration are moderately abundant on upland interfluves, on
hillslopes, on pediment surfaces, and in wadi valleys. Transport, other
than by wind, is today limited to steeper slopes and to wadi floors. An
increase in rainfall sufficient to promote effective, general runoft would
transport an enormous amount of sediment into the wadis. Since we are
mainly dealing with bed-load materials, transport distances would be
short, and an alluyial-colluvial mantle could be expected even at the
head of first-order streams. Such veneers would represent material in the
course of periodic transfer. Only after rainfall had decreased once again
would the alluvium of the uppermost tributaries assume a more perma-
nent aspect. A second reason for general aggradation with increased
precipitation involves concentration of sediment per unit of runoff. In 2
truly arid climate, running waters carry an exceptionally high load at
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_ost times, with the ratio of sediment to water often approaching that of
mudfow. Under these circumstances, it is not surprising that transport
ances may be short, despite a high sediment turnover through scour
fill during any one flood. On an annual basis, the empirical data
chumm, 1965: Fig. 3) shows that sediment concentration increases
ymptotically with decreasing annual precipitation. Theoretically, by
apolating the curve for a mean annual temperature of 70° F (21° C),
obtain the ahsurd result that sediment concentration is one million
 per million with a mean rainfall of 500 millimeters, In other words,
4 warm, arid climate, mean annual sediment concentration is uniformly
within a considerable range of precipitation, so that an increase or
ecrease of rainfall will not affect sediment concentration in a predicta-
ble fashion. And, as a corollary, aggradation along the length of a stream
: h]lé}f i thenrcticall}f reasonable in response to an increase in precipita-
tion from almost nil to 100 millimeters or more."

PALEQSOLE

red paleosols of southern Egvpt, as developed in noncalcareous
vels, are all of one and the same soil type. This does not preclude

11, Chavaillon (1964: 298-306). in his study of the alluvial terraces of the
it Vﬂﬂr_‘}’ in the western Sahara, seems o :11:1]_}]:,r the principles of Langbein and
umm (1958) and of Schumm (1965} when he equates maximum discharge with

n of Al and waning discharge with alluviation. The lower Saoura is a high-
rler stream, however, cn[]m_'!iug the drainage waters of a considerable catchment
a in the Saharan Atlas. Chavaillon employs the terms erosion and alluviation in a
er loose way. Clearly, short-term scour and fill go hand in hand during all stages
A period of accelerated discharge, with lateral erosion accompanying the original
tormation of a wider floodplain. And, obviously, expnsed terrace gravels necessarily
tecord the last stages of alluviation, prior to scour-fill equilibrium or active dissec-
ton, The load carried during a period of pluvial scour exists, however, and has to be
___r___[msited, periodically or seasomally, on the current stream bed or floodplain, Here
0, it ultimately comes to rest, In other words, whereas pluvial channel erosion and
dissection are not necessarily synonomous, channel scour and alluviation cannot
chronologically or paleoclimatically separated. As uwsed by Chavaillon, the two
ncepts are part of the inseparable co-agencies, scour and fill.
ike Chavaillon, we interpret our sediments by a subarid or semiarid climate, but,
e Chavaillon, we believe that no part of the alluviation-dissection cvele indi-
tes conditions of subhumid or even humid character, We do not believe that
Cufting restricted channels into a broad, sbandoned floodplain  requires greater
‘Gischarge than the floods which had both the competence and capacity to transport
i d agerade the original foodplain. Initiation of an aggradation cycle will involve
bBoth scour and fill at depth. as well as lateral erosion, But these processes are all
BArt of the same geomorphic trend and cannot be isolated as distinct events.
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differences in weathering intensity and profile depth, hut the essentis]
features are generally similar. These include: (a) kaolinitic clays {see
Appendix D}; (B) rubefaction by very modest quantities of hematitie
iron; (¢) coarse-grained, permeable parent material; and (d) later e
richment of salts or carbonates. Mechanical eluviation of fines is ingdj.
cated in the older red sails as well,

The soil type represented by these paleosols is difficult to identif y with
precision. For one thing, the original A-horizons have been eroded. Ely;.
viation of fines has deprived the grayels of much or most of their nonsand
matrix, particularly in the case of the better-developed, older soils. Then
again, the lack of consolidation led to complete struetural disintegratim.
of our samples during shipment. Thin sections could not, therefore, he
made, precluding study of microfabrics. Finally, only one or two samples
were taken from any profile, so that systematic mechanical and other
analvses could not be made of all horizons present. Consequently, our
study of these paleosols must be based primarily on field records and so
remains inconclusive,

Despite the deep (B )-horizon and intensive discoloration of the Iigh
Terrace paleosols, original clay content was certainly less than 25% , and
feldspars are still abundant in the matrix of the ( B), horizon. Obviously,
we are not dealing with plastic, fine-textured Rotlehims such as Kubiena
(1955, 1957 ) has described from the Hoggar Mountains. In macroaspect,
these soils most closely resemble the sandy, moderately weathered meri-
dional Braunerdes (Kubiena, 1953: 290-92) of the Mediterranean re-
gion. Such soils have a poorly developed A(B)C profile and are limited
to noncarbonate bedrock, The iron of the Mediterranean brown wood-
land soils is dominantly hydrated, however, and discoloration is rather
limited. Profiles most similar to the Egyptian soils, also eluviated in their
upper parts, have been described from Pleistocene alluvia of the Wadai,
between Ennedi and Lake Chad, by Franz (1958, 1966 ). These reddish
(5-7.5 YR 4/4; 5 YR 5-6/8) palecsols have a matrix of sandy silt and
contain abundant feldspars. In one such soil, the upper 60 centimeters
have subsequently been somewhat eluviated, with development of an
illuvial zone at 60 to 80 centimeters. In another case, the top 20 centime-
ters were eluviated, and the clay content increases from 5% to 309 in
the illavial zone below.

Although further Pleistocene soil profiles will be deseribed in subse-
quent chapters, it seems that the red paleosols were formed under mois-
ter conditions, with moderately significant biochemical weathering. The
anhydrous iron may be interpreted as an indication of strong seasonality
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fall. The rainfall amount or the vegetation type are impossible to
esess, although the climate probably was semiarid in character.

~ All of the paleosols deseribed so far are autochthonous relict soils
{ Erhart, 1965 ) and have in situ profiles, They are not to be confused with
soil sediments. Such sediments do occur in hollows developed on top
of the terraces but are more common in Nubia than in the Kom Ombo
area. Red soil sediments were not found incorporated into any of the
alluvial gravels. In each case, the soil developed after alluviation had
sed and at a time when geomorphic activity was at a minimum.
ether such a period of biostasis—in Erhart’s (1956) sense of the

_.:_.fd—immediateiy followed alluviation cannot be determined.

CONCLUSIONS

The geomorphic and paleosol record of the earlier Pleistocene at Kom

bo (Table 2-2) suggests at least a half-dozen pluvial periods of
arying intensity, duration, and character, In no case is it necessary to
sume a radical change in climatic regime or character, but rather a shift
arid to subarid or semiarid. Although the substantive features—
ich as deposits or soils—all suggest greater moisture, much of the long
ime interval involved must have been about as dry as the present. The
ited geomorphic activity with contemporary climate Prccludcs any
icant record. Such hyperarid, morphostatic phases presumably fol-
2d or preceded each major dissection of fill, as outlined by Table 2-2,
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Late Pleistocene and
Holocene Sediments of the

Kom Ombo Plain

Introduction

Following upon the terrace gravels and red paleosols of the early and
middle Pleistocene, true nilotic deposits mark the late Pleistocene and
Holocene of the Kom Ombo Plain. The term “nilotic” is used to describe
sedimentation by the summer floods of the Nile, including materials of
subsaharan origin, Although partly deposited by the Nile River, the
earlier gravels were fully conformable with the local wadi deposits,
suggesting aggradation during the low-sun season. Distinctive material of
Ethiopian provenance appears to be missing. In other words, the contem-
porary summer-flood regime may only have been inaugurated during the
late Pleistocene, Or—said in another way—in response to local climatic
factors, Nile aggradation was then dominated for the first time by exotic,
summer-flood sedimentation, rather than by winter alluviation.

Three major nilotic units and two wadi formations can be identified in
the later prehistoric record of southern Egypt. Since each of these units is
common to both the Kom Ombo area and Egyptian Nubia and is suscep-
tible to accurate field mapping, formational status will be assigned o
them, In the preliminary reports (Butzer and Hansen, 1965, 1966;
Butzer, 1967 ), lithostratigraphic terms were informally used to describe
these units. In the subsequent pages, rock-stratigraphic units (as studied
on the Kom Ombo Plain) are formally defined, followed by a descriptio?
of the type sections. The equivalent designations, from top to bottom, ar¢
as follows:

18]
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Formal
Shaturma Formation
Ineiba Formation
Gebel Silsila Formation
Masmas Formation
Korosko Formation

Informal
Upper Wadi Alluvium
Lower Wadi Alluvium
Younger Channel Silts
Older Floodplain Silts
Basal Sands and Marls

The Korosko Formation (Basal Sands and Marls)

e late Pleistocene sequence begins with marly-sandy sediments of
otic origin, unlike any earlier or later deposits preserved in the Nile
ley of southern Egypt. Designated as the Korosko Formation, this
ostratigraphic unit is exposed in four areas along the peripheries of
om Ombo Plain {Fig. 3-1): (a) in the lower course of Wadi Aved,
Silwa Qibli; (b) in a series of pits between New Korosko and New
bua; () in a pit at New Masmas, on the north bank of Wadi Kharit;
(d) in two pits and a surface exposure in Wadi Shurafa, about 500
meters north of New Ballana II. Although the Korosko Formation is
oreserved under more recent nilotic deposits along the margins of the
n, it is generally not exposed at the surface. With the completion of
Nubian resettlement project, only the Wadi Avyed sections remain
lable for study.
e upper stratigraphic limit to the Korosko unit is set by the Masmas
ation, which rests disconformably on the dissected surface of the
rosko Formation in three of the above areas. In Wadi Aved, the
rosko Formation occupies an elevation range from ca. 93 meters to 99
15, resting on bedrock. In Wadi Shurafa, these beds occupy an
tion range of 94.5 to 103 meters, again resting on the Nubian Sand-
ne. At New Masmas, a 10-centimeter lense at approximately 105.5
ters lies disconformably on reddish-yellow alluvium or colluvium. In
__""New Korosko-New Sebua area, where the Koroskoe Formation is
corded in 18 different profiles, the base of the sedimentary unit is
here seen, although identical beds are found at the base of wadis cut
_t'he Low Terrace complex (Figs. 3-2 to 3-5). The vertical range here
from below 1025 meters to 107.5 meters. Although a suitable type
“Ction showing the Korosko Formation embanked directly against the
OW Terrace edge is lacking, the relationship is unquestionable. Rubefac-
1 and at least 10 meters of fill entting separate the two alluvial units in
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Fig. 3-1. Late Pleistocene and Holocene deposits of the Kom Ombo Plain, Map: UW Cart®®
graphic Lub. (This map also available at 1:100.000. See p. 524.)

the Shait area. The total elevation range of the Korosko Formation i
from 93 meters to 107.5 meters, approximately 15 meters. The highest
deposits are at 19 meters above modemn floodplain, although their rela-
tive elevation before erosion may well have been over 20 meters.
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Fig, 3-2. Microstratigraphy at New
Korosko, Tops of profiles have heen
reduced to comparable elevations
within each cross section, Section 1
near mouth of wadi; other sections
located progressively further down-
stream, Numbers attached to pro-
files follow Egyptian engineers’
2 designations. For Iocations see Fig,

s NEW KOROSKO BL;?J Graph: UW Cartographic

- The typical facies of the Korosko Formation is a light-gray to light-
ownish-gray (2.5 Y 6-7,/2), poorly sorted, marly medium sand to sandy
1, with about 15% to 40% CaCO, and with pH values ranging from
to 7.9. Dispersed quartz granules are common. Evaporite, mainly
te, is common in small quantities and occurs in diffuse or concen-
ited form, with soft precipitates up to 8 millimeters in diameter. Con-
tions of calcareous salts, up to 1.5 centimeters in diameter, are found
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Fig. 3-5‘-.. Topography and profile locations at New Korosko, Elevations of tops of
profiles given in meters in parentheses, Subfacies of Masmas Formation indicated by
‘overlays. Map: UW Cartographic Lab.
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gradically. The common occurrence of yellow (10 YR 6-5/6), limonitic
reaks or stains provides evidence of temporary waterlogging, although
cal reducing environments are suggested by pyrite found at New Sebua
at New Masmas. Semiconsolidated, the structure is coarse, angular,
blocky, with inconspicuous stratification the rule. Impressions of rootlets
under 0.5 millimeters in diameter are very commor, and such casts may
he up to 8 millimeters in diameter and lined with carbonized vegetable
atter. Coarse root drip was not observed. Mollusca are fairly abundant,

inated by Planorbis ehrenbergi and Valvata nilotica, together with
lls of Bulinus truncatus, Lymnaea sp., and Corbicula fluminalis (see
Appendix G .

The more or less homogeneous sandy marls that characterize this
formation at Kom Ombo occur with two variant facies in the Wadi Shait
rea (Figs. 3-2 and 3-4). The first of these, found at the base of the
dard facies, contains dispersed pebbles or local gravel concentrations
nd a high sand component (Nos. 13, 69, 74, Table 3-3; Nos. 77, 81, 84,
able 8-8). These marly sands with gravel indicate local wadi activity.
iree lots of gravel from New Korosko were analyzed morphometrically
[Korosko Formation (I1) in Table 3-1]. These are a very inhomogene-
“ous, subangular, coarse detritus, moved primarily by sliding. The lithology
flects that of the local Pleistocene wadi alluvia, and most of the gravel
vas derived from angular lag, Transport distances were short, so that
ebble edges were barely rounded off. Sheetflooding, with the gravel
liding on a sandy base, was probably responsible. The nature of the
‘deposits suggests that some of the gravel was washed into standing
ters, while other detritus was deposited subaerially, including the

Table #-1. Morphometric gravel analyses
{Lithology: fine-grained igneous rocks other than quartz,)

[retrital
Bample o CV oaf oo1m- E/L LA I

Formation Eime () o ponent  {95) (o) {em)

Ehaturma (11} i 12:9 135.1 GO0 45.4 Gi3.00 4.24

] Ineiba (Hingardl 100 20 7.4 27.0 43.5 55.1 4.00
26 Ineiba (Malki) T3 18,2 12005 A6 47.1 tia.0 2.09
20-C  Koroske (IT) i) 148 1318 56,0 474 B35 5T
i L Koroska (11} 75 140G 135.6 e 49,6 G4 4.35
2]-A Korosko (1) 7] 11.8 140.1 3.3 42.8 S0.6 4.07
18- Koroako (I} 76 18.1 133.6 MG 44,1 Gl 1 4,03

* Loeglities refer to pit numbers and horizons st New Korosko and New Sebua.
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'3 near wadi mouths, For locations see Fig, 3-5. Graph: UW Cartographic Lab.

- The second subfacies is a pale-brown (10 YR 6/3), sandy gravel, with
abundant carbonates ( 10% to 15% ) but no salts { No. 76, Table 3-3; No.
‘Table 3-8). Sorting is poor, stratification is moderate, and structure is
Medium-to-coarse, subangular blocky. Although apparently a little better

Tounded, the gravel is identical in type [Korosko (I) in Table 3-1] to that
f the gravelly marl. This subfacies is, in part, laterally conformable with

L
i
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the gravelly marls. Some of these sandy gravels underlie the gravelly
marls more or less disconformably, however. These earlier gravels have
stratigraphic interest, since they indicate alluviation underway in the
local wadis, prior to establishment of a semi-aquatic environment. Local
fluvial activity abated during the earlier phases of the marl deposition
and then ceased completely. Despite their local character, these
subfacies of the Wadi Shait sections show that climatic changes of some
significance occurred during the deposition of the Korosko Formation.
Detailed sections will be further described below.

The overall composition of the Korosko Formation suggests derivation
from hoth local and distant sources. The homogeneous character of the
beds throughout the Kom Ombo Plain and Lower Nubia, despite lateral
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subfacies, suggests deposition by the Nile with little direct participation
of the Egyptian wadis, Yet the lateral subfacies in Wadi Shait and also in
Nubia indicate accelerated wadi activity during the earlier part of this
sedimentary interval. It would seem, therefore, that the deposits were
related to a summer-flood regime of subsaharan origin, at a time of year
when the Egyptian wadis were dormant, The bulk of the quartz sands
and all of the gravel must have been locally derived, either from eolian or
fluvial sources (see Appendix C). The carbonates and salts, and most of
the silts and clays, were not of Egyptian origin, however. These were
introduced to Egypt by the waters of the Blue Nile and the White Nile.
Montmorillonite and kaolinite are the major clay minerals represented, al-
though kaolinite is only a minor element among recent nilotic clays (see
discussion in Appendix D). The heavy-mineral spectrum is similar to, but
not quite identical with, that of recent nilotic silts derived primarily from
Ethiopia (see Appendix B).

The Korosko Formation suggests either a lacustrine or a mixed fluvial-
semiaquatic environment of deposition. Bedding is exclusively topset and
is generally indistinct. The high carbonate content suggests precipitation
in standing waters, primarily through inorganic agencies. The presence
of salts in limited quantities and only localized evidence of pyrite also
speak for a moderately well aerated depositional environment, for the
most part in periodic communication with the Nile flood waters, Unfortu-
nately, the beds studied are all found in relatively sheltered embayments
and do not pertain to the center of the former floodplain. In Nubia, the
Korosko Formation is also confined to wadi embouchures and to other
embayments along the Nile Valley margins. In only one locality (Khor
Hamra, see Chap. 6) have backset river-margin strata been preserved.

The molluscan fauna, dominated by the genera Bulinus, Planorbis, and
Valvata, is ecologically consistent with the facies character. All of these
gastropods are abundant in the muddy, and often foul, drainage ditches
of contemporary Egypt. Harris (1965), in his significant study of modern
molluscan ecology on the floodplains of Traq, provides pertinent quantita-
tive data concerning Planorbis ehrenbergi and Bulinus truncatus. Both
species have very similar preferences and tolerances and appear to be
Present at all times of the year. They occur in areas of quiet water
(eurrent velocities less than 20 m/min. ), with less than 0.13 milliequiva-
lents per liter (meq/liter) nitrate ions and with a very slightly saline
(sodium ions 0.3-1.6 meq/liter) content. Neither species thrives when
total dissolved salts exceed 400 parts per million. The subordinate genera
iymmea and Corbicula, also present in Traq, display much broader
limits of tolerance.
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On the basis of the abundant Planorbis, Valvata, and Bulinus shellg
found in the Shait Pits, standing but possibly stagnant waters with 4
limited quantity of solubles can be inferred. Large quantities of deca}-ing
organic matter were either absent or subject to rapid oxidation. The
presence of planorbids in the pyrite beds suggests that the ferrous sulfide
was a result of temporary reducing conditions ( possibly in the ground-
water zone after sedimentation ), rather than of decomposition of animal
matter. All this indicates abundant water with a nonacidic, dominantly
oxidizing environment. Any lakes or ponds that did form appear either to
have maintained communication with the Nile or to have infiltrated
rapidly into the moderately coarse-textured subsoil. Since only the legg
soluble part of the chemical load was deposited, waters were not allowed
to evaporate completely and did not, therefore, precipitate their more
soluble salts. Complete evaporation could have been precluded by
rapid retirn drainage of lakes as the floods receded or by rapid percola-
tion of ponds formed in closed depressions. Nothing speaks for extensive
swamp conditions or for true lacustrine environments except in direct
association with seasonal inundations of the Hoodplain,

The conclusion that the Korosko Formation was essentially fluvial in
origin is further supported by the longitudinal gradient of related depos-
its (at + 34 m near the Sudanese border and + 20 m near Gebel Silsila
of 1.33 per 10,000, compared with a moderm gradient of only 0.94 per
10,000. General or even widespread lacustrine conditions are excluded by
such a steepened gradient. We suggest, instead, that the preserved sedi-
ments reflect temporary or sporadic subaqueous environments along the
valley margins. Presumably coarser, well-stratified, cross-bedded depos-
its were laid down in closer proximity of the major Nile channels. The
steeper, higher-velocity river must have transported a comparatively
coarse load, since sands and granule gravel were deposited well beyond
the river bed. This could be explained by extensive sand splays devel-
oped on an undulating, presumably braided floodplain. Lacustrine sit-
nations would develop in the numerous swales or irregular depressions
at the flood maximum, after which the seasonal lakes would drain back to
the river or, in the case of shallow ponds, infiltrate rapidly into the
moderately permeable base. This type of environment could best account
for the mixture of sand, chalk, silt, and clay, as well as for the minor role
played by the soluble salts. y

Precise dating is not available for the Korosko Formation on the Komt
Ombo Plain. A radiocarbon assay on marls from Wadi Or in Nubia gave
an age of 25250 s.c. = 950 (I-2061), while a date from the overlying
Masmas Formation at Kom Ombo gave 16,350 w.c. =310 (I-2060)
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\fammalian remains are absent. The mollusca are of some interest since
orbicula fluminalis vara is extinet, while Lymnaea is now ahsent from
ypt (Gardner, 1932a: 108). Archeological sites were not found in
ese sediments, although a few isolated artifacts were found at New
orosko. These included a waterworn, proto-Levalloisian core in dolerite
it 21), presumably washed in from older surface sites nearby, as well
as a mint, felsite blade segment with patination on one face only (Pit 18)
see Chap. 4). In relation to the local stratigraphic sequence, and as
‘corroborated by the Nubian evidence, the Korosko Formation may he
eonsidered mid-Upper Pleistocene.

The Masmas Formation (Older Floodplain Silts)

gposil:inn of the Korosko Formation was followed by an extended pe-
riod of Nile and wadi downeutting to below modern floodplain level, The
total absence of contemporary deposits or paleosols precludes paleoenvi-
ronmental interpretation for this erosional interval.

BRenewed sedimentation was characterized by horizontal, sandy to
elayey silt of fluvial origin, deposited over an extensive floodplain by
summer floods analogous to those of today. These deposits of the Masmas
Formation are exposed over 200 square kilometers of the Kom Ombo
Plain (Fig. 3-1) rising from 87 meters elevation in beds preserved west
of the Fatira Terrace (Fig. 229} to 107 meters elevation in lower Wadi
Kharit. The total vertical thickness exceeds the 20 meters recorded, since
e Masmas Formation clearly goes well below floodplain level in Wadi
Shurafa. Two borings at distances of 2 to 4 kilometers southeast of Kom
Ombo struck 33 meters of clays and fine micaceous sands, resting on
€oarse sands and gravels (Attia, 1954: 11-13). The surface deposits at
100 meters elevation pertain to the Masmas Formation, while the coarse
Sands are found at only 5 to 6 meters below surface at Kom Ombo itself
d at points further west, where the Fatira beds are exposed. It would
seem that the sands and aravels represent middle Pleistocene beds, while
the nilotic silts and clays pertain in large part or entirely to the Masmas
Hormation. The contact of the silts and gravels (Fatira beds?) is at 67
Meters, indicating that the Masmas Formation may well have a vertical
thickness exceeding 43 meters.

_ The upper stratigraphic limit to the Masmas unit is set by the Gebel
dilsila Formation between Darau and Gebel Silsila and by the Ineiba
Ormation in the embouchures of Wadis Kharit and Shait (Figs. 3-2 to
5-5). The lower stratigraphic limit is given by the Korosko Formation in
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adi Shurafa and at New Korosko. Sections illustrating these discon-
formable contacts are further described helow. Although the best profiles
ave been destroyed during the Nubian resettlement project, the Mas-
-mas Formation remains exposed on the west bank of the Nile and can still
e studied by artificial sections beyond the edge of the cultivated lands
- in Wadis Kharit and Shait.
~ The typical Masmas facies consists of thick, horizontal beds of inter-
pally uniform, alternating clayey silt and sandy silt. The clayey silt beds
are dark gravish-brown (10 YR 4/2), with a very coarse, angular blocky
structure, commonly with prismatic tendencies or with slickensides. Strat-
cation is inconspicuous, partly because of repeated swelling and crack-
following wetting and drying. Crack networks of different sizes may
be filled by younger, coarse-grained sediments. Clay content characteris-
tically is between 209 and 30%, varying from 10% to 55%, while coarse
‘sands (over 0.2 mm ) are nsually absent. Sorting is moderate. Carbonates
range from 0.5% to 10.0%, while pH values typically lie between 7.3 and
8. Calcareons salt (halite or gypsum ) coneretions 0.3 to 4.0 millimeters
diameter are common, and diffuse evaporites are often evident on ped
faces. Pyrolusite stains or dendrites and, less commonly, limonitic staining
suggest some seasonal waterlogging. Rootlet hollows up to 5 millimeters
diameter with traces of carbonized vegetable matter or evaporites are
eommon. Local proliferations of Corbicula fluminalis vara oceur in such
“clayey silts along the southern margins of the Kom Ombo Plain.
~ The sandy silt is brown (10 YR 5/3), with a coarse, subangular blocky
",_'"tructure. Stratification is the rule, while undulating or cross-bedded
laminations are common, suggesting considerable water velocity. Sorting
15 poor because these beds are less homogeneons. Carbonates also range
etween 0.5% and 10.0%, but pH values are more variable, lying be-
tween 6.7 and 5.4. Concretions are absent, although diffuse evaporites
and empty rootlet zones are typical; pyrolusite or limonitic stains are
Tare,
- These alternating textural grades of flood silts form beds that range in
thickness from 10 centimeters to over 3.5 meters and can often be traced
'Lliﬂrizuntall}r for several hundred meters. They reflect deposition on allu-
vial flats or in backswamp areas. However, an excellent cut through over
1 kilometer of related channel and levee beds was visible in 1962-63
‘along a new ditch running west to east about 350 meters north of the
-:Kh{)r el-Sil. One 200-meter cross section was recorded in detail (Fig.
©=T) and several others were sketched in rough or photographed (Fig.
3-8). The deposits in question relate to several abandoned channels once
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Fig. 3-6. The Masmas Formation as exposed in tributary wadi at New Ballana L. Flood silts of terminal Pleistocene age (upper bed )
indicated by radiocarbon code numbers (Hv—1264, Y-1377 ). For descriptions of beds w to = see p. 130, Map: UW Cartographic Lab.
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Gebel Silsila Station (1 km east of railway, 350 m north of the Khor el-

Sil). Beds A and B antedate the major channel (beds 1D and E), while bed C records the related leve

Fig, 3-7. Cross section of the Muasmas Formation northwest of

e. Bed F was deposited in the

posited units I and I, with associated levee beds (G} and alluvial flat

a Station, provide fundamental information concerning the depositional

cutoff prior to inruption of a minor overflow channel which de

deposits (bed G7). These sections, intersected northeast of Silsil

environment of the Masmas beds. Map: UW Cartographic Lah.
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mning approximately parallel to the modern Nile, passing east of the
iro-Aswan railroad track into the Silsila Gap. The major channels
veraged 150 to 200 meters in width and have a filling of poorly strati-
fied, coarse sands. After abandonment, a compact clayey silt was depos-
ited in the cutoff meanders. The levees include complex backset and
set beds, varying in texture from medium sand to sandy silt and
' Png 5% to 15% towards the channel. Sorted laminae of dark, heavy
?;;neral concentrations are usual in coarser beds. Coarse root drip, absent
in the other facies, is common among the levee beds, The deposits of the
uvial flats are identical to those already described as typical for the
asmas Formation. Fig, 3-7 and Table 3-2 illustrate the facies variation,

A regional variant of the Masmas Formation is found in parts of Wadis
Kharit and Shait. This is a marly facies with 15% to 30% calcium
bonate, varying from light brown to grayish brown in color (10
2.5 Y 5-6/2-3) (No. 72, Table 3-3; No. 83, Table 3-8). Other prop-
es are analogous to those of the typical flood silts. The conformable,
lateral variations ol facies are clear in the New Korosko embayment ( Fig.

Hig. 3-8, Different facies of the Masmas Formation northeast of Cebel Silsila Station
Sl m east of raibway, 350 m north of Khore el-5il), An abandoned channel sul-
&i]_uET!t]y' filled with dark, clayey beds (left} is llanked by sandy beds of chanmnel-

- afgm type (right).
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3-3). Temporary ponds with carbonate precipitation are suggested for
the floodplain margins. More problematical are thin, localized lenses with
ashy to vesicular structure, with a high sulfide content and with prolifera.
tions of planorbid shells { No. 299, Table 3-3; No. 332, Table 3-8). These
will be discussed further in conmection with the detailed sections. Magt
of the mollusca collected from the Masmas unit were found in such marly
or ashy beds. The total assemblage is similar to that of the Korosko For.
mation, including Planorbis ehrenbergi and Valvata nilotica as dominant
forms, together with Bulinus truncatus, and rare Corbicula fluminalis or
Cleopatra bulimoides (see Appendix G). On a very local scale, aquatic
snails may also be found in more calcareous beds of the standard facies,

In general, the sand fraction of the Masmas Formation is concentrated
in the fine to medium grades, less than 0.2 millimeters in diameter (see
also Appendix C), These are unquestionably nilotic in origin, corre-
sponding closely to the sands present in the modern Nile. Coarse- to
granule-grade sands only show up locally, in what are the axes of modern
wadis, and then usually in association with dispersed, subangular peb-
bles. This is the case in sections that expose the Masmas Formation below
the bed of Wadi Shurafa and in 6 of 27 pits at New Korosko (Fig. 3-2).
It is remarkable that only three general but shallow lenses of wadi wash
interrupt a 13-meter vertical profile of the Masmas Formation exposed
beneath Wadi Shurafa (Figs. 3-9 and 3-10). This implies that local wadi
activity was minimal during the nilotic aggradation and was certainly no
greater than at the present time. That part of the sand fraction which was
obtained north of the Sudanese border was probably derived in large

Tatle 3-2. Bediment characteristios of different facies of the Masmas Formation

{See Fig. 3-7.)

Humple CaCiy

number Bed Color Textirs Borting (Sa) pH
a9 1 (10 Y 4.5/2.8) Clayey silt Moderate 1.0 7.6
40 H (10 YR 5.5/3) Clayey silt Moderate 49 7.8
i1 [ (10 YTt 6=6/3) Medium-sandy silt Moderate 8.2 77
B3] G (10 YI% 6/3) Silty medium sl Moderate 0.5 8.0
34 T (10 ¥R 4/1.5) Silty clay Moderate 0.0 7.3
a7 I (7.5 ¥R 5/5) Coarse samnd Moderate 0.3 7.8
36 D (10 YR 6/3) Coarse sand Moderate 0.8 7.8
43 C (West) {10 YR 5/3) Silty medium sand ~ Paor 83 80
41 C (East) {10 YIL 4.5/3) Clayey medium sund  Poor 0.5 T
42 A (10YR 5,2} Conrse-sandy sl Paar 0.9 7.0

I
\
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part from eolian sources, materials blown directly into the river, or from
riverbank dunes eroded by the Nile.

All in all, the Masmas Formation represents a series of Auvial deposits
(quite similar to those laid down by modern Nile floods. The heavy
mineral spectrum is basically analogous to that of the modern silts (See
Appendix B), and the clay minerals are dominated by montmorillonite,
though the proportions of kaolinite are greater than in modern flood
silts (see Apprendix D). Sandy silts are also interbedded with clayey silts
in modern deposits but are infrequent in the present basin lands. The
ding of the Pleistocene sandy silts reflects violent flooding following
id levee-breaching, The crevasses responsible for such deposits, al-
though almost unknown in Egypt even before inauguration of the Aswan
Dam, must have been fairly common on these late Pleistocene flood-
ii}:_llﬂins. Aggradation of a much broader floodplain (12 to 22 km, com-
'iPBIEd with 1 to 6 km today) also implies a somewhat more vigorous flood
Tégime than in recent times. The highest Masmas deposits near the
?:{!H!_Jti_’m‘lese border are at + 33 meters, so that the average gradient down-
f,g_ih‘é.am to Kom Ombo was 1.28 in 10,000, compared with 0.94 today. It
Wwould probably be correct to infer that the summer floods were higher
i{in relation to low-water stage ), swifter, and of greater duration. This, in
turm, seems to suggest a climatic change in the Ethiopian highlands.

_ Fully satisfactory dating has not yet been established for the Masmas
~Ormation. Mammalian remains—except for a single bone found in situ
Hear Gebel Silsila 2B—appear to be absent, and the molluscan fauna has
;ﬂ;n stratigraphic interest. Archeological remains seem to be lacking, both
O the surface and in situ. A radiocarbon determination was obtained
om a clayey marl at New Korosko—16.350 s.c. == 310 (I-2060)—al-



Fig. 3-10. Nile silts of Masmas Formation underlying wadi alluyium of Shatorm®
Formation in Wadi Shurafa (see Fig, 59}, Note tendency to prismatic structure an
slickensides in the nilotic beds.

SEDIMENTS OF THE KOM OMBO PLAIN + 105

though a second date from a sandy marl at New Shaturma—15,150 B.c.
- 400 (1-2178)—is a little too young (see Appendix E).
Today, the major, undissected Masmas surfaces at Kom Ombo dip
ntly westwards, maintaining a general level of 98 to 105 meters. The
k of relief on these featureless plains indicates but limited dissection of
e original floodplain surface at 105 to 107 meters. Nonetheless, some
planation is evident, possibly in response to a local base level of perhaps
g5 to 98 meters. In a broad way, this interval of denudation is probably
jated with the subsequent Gebel Silsila stage, which coincided with
Pennd of accelerated wadi activity, At about this time or shortly
thereafter, vertisol phenomena developed in exposed sediments. Al-
wough syngenetic crack networks occur in all clayey strata of the forma-
tion, there are some indisputable epigenetic crack networks that fre-
nently penetrate to depths of over 1.5 meters, exhibiting polygonal
tures at the surface.
Two different types of cracked soils can be illustrated from New
rosko and from New Abu Simbel. At New Korosko the sediments are
e-grained but rich in carbonates and comparatively poor in salts. The
ative vertical depth of sediment is here fissured by both a fine and a
HISE geﬂmetm: network whth was auhscquentlv ﬂllcd w1th .'.-.Ld]l‘ﬂLI]II

geregates up to a few centimeters in diametu The coarser cracks occur
ith a vertical plan only, averaging between 1.0 and 4.5 centimeters in
idth and thinning out a little at depth. The intrusive sediments found
these former cracks are primarily those of the Ineiba Formation,
though they are inhomogeneous and quite variable. They range from a
own (10 YR 5/3). marly silt to light-vellowish-brown (10 YR 6,/4)
And with fine- to medium-grade gravel,

Excellent exposures of polygonal networks and salt durierusts were
sent about 1.5 kilometers northwest of New Abu Simbel until Octo-
1962, The local facies cousists of dark-grayish-brown (10 YR 4/2),
m-sandy silt with considerable salt and carbonate (No. 23, Table
Twao classes of polygons oceur together: “major” polygons 75 to 250
timeters in diameter, with 3- to 5- centimeter-wide crack fillings, and

" networks a few centimeters in diameter, with individual eracks
to 3 centimeters in width, The major cracks are filled with brownish
0 YR 5-6,/2-3 ), silty sand, cemented with carbonates (357 ) and wa-
=soluble salts (10,000 parts per million ), and bedded vertically, paral-
to the cleavage faces. Gypsum concretions, 0.5 millimeters in diame-
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ter, were deposited normal to these cracks, within a range of up to g
centimeters. The major cracks provide tough, high rims rising 10 to 3¢
centimeters above the lower-lying polygon centers (Fig. 3-11). A
gypsum duricrust originally fossilized this irregular surface (Fig. 3-12)
impregnating the upper 5 to 8 centimeters of crack fillings and the top 3
to 5 centimeters of the sandy silt. The minor crack networks intersect the
polygon eenters and are filled with brown (10 YR 5/3), sandy silt. The
base of these two networks was not seen but is at least 120 centimeteys
below surface. Slickenside structures are also apparent at depth,
Although many or most of the minor crack networks may be synge-
netic, the major polygons are clearly epigenetic. Their origin can he
attributed to alternating swelling and cracking of dense sediments, rich
in montmorillonitic clays. The annual flood regime may have provided

g d=12, Deflated, imegular pypsum crust formed over Masmas silts near New Abu
it hel, originally formed as an Sa-horizon, probably precipitated by rare Nile flood
Wwaters of exceptional height ca, 12,000 years ago.

periodic waters adequate to saturate the soil. Except for the gypsum
15t, there is no evidence of discoloration, and humification of the
topsoil is lacking, although limonitic mottling may occur in the subsur-
tace. These hydromorphic paleosols correspond closely to the Mazaquert
E?PE of vertisol (see G, D. Smith et al., 1960: 126-28, 132),

m"ThE gyvpsum surface crust is a vounger feature, judging by minor
tracks filled with gypsum that pervade both the nrig[nﬁl silt and the
calcareous fillings of the major polvgonal cracks. This crust almost cer-
tainly developed during a period of periodic or sporadic very high Nile
ods some 12,000 vears ago, when this part of the plain was occasionally
undated hy Nile waters rich in Blue Nile solubles,

The Gebel Silsila Formation (Younger
Channel Silts)

k . - . - i - = &
the last Pleistocene nilotic unit of the Kom Ombo Plain consists of
fomplex fluvial beds deposited by several Nile arms and overflow chan-

Fig. 3-11, Polygonal crack network developed in Masmas Formation near New Abu
Simbel and fossilized by carbonates and gypsum.
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nels. The Gebel Silsila Formation occupies an undulating plain, some 1 tq
3 kilometers wide, along the western fringes of the Masmas Formation
Areal extent is approximately 75 square kilometers (Fig, 8-1). Fron,
south of Darau to north of Gebel Silsila, this formation can generally be
observed to dip below the modern floodplain. These deposits attain 4
maximum elevation of 101.5 meters in the Silsila Gap (Fig. 2-14), 100
meters in the Gebel Silsila 2 area (Figs. 3-13 and 3-23), 102.5 meters at
Sebil (Fig. 3-31), and 102 meters south of Darau, and on the westery
face of Gebel Silsila there is a fresh fluvial bench with unpatinated,
well-rounded sandstone cobbles to 101.5 meters (Figs. 2-14, 8-16). Ver.
tical thickness consequently exceeds 14 meters.

The upper stratigraphic limit to the Gebel Silsila unit is given by the
Shaturma Formation, deposited in channels that dissect the Gebel Silsila
beds, Unfortunately, no contacts with the Ineiba Formation were oh-
served in the Kom Ombo area. The lower stratigraphic limit to the Gehel
Silsilan is generally given by the dissected margins of the Masmas For-
mation. A prime area of Nubian resettlement, the Gebel Silsila exposures
have been graded and placed under cultivation everywhere except for a
few localities south of Darau.

Highly variable texture, with rapid vertical and horizontal changes of
facies, are a field characteristic of the Gebel Silsila Formation. Textural
classes range from coarse sand to clayey silt, although silty sand, sandy
silt, and clayey silt are most common. Medium-grade pebbles are abun-
dant in bed-load deposits (Fig. 3-14). Stratification is very conspicuous
in almost all beds. The sands, pale to very pale hrown (10 YR 6-8/3) in
color, are moderately to well sorted and generally inhomogeneous in
character. Structure varies from loose, single grain in the sands to me-
dium-to-coarse, subangular or angular blocky in the silty beds. Few fine,
horizontal deposits pertaining to alluvial flats or backswamps have been
preserved. The complex alternations of backset. foreset, and topset strata
suggest instead multiple channel shifts and a sedimentary environment
close to the low-water channel and its immediate banks.

The Gebel Silsila unit includes a considerably higher proportion of
sands than the Masmas Formation, while clay content (109 to 2570 in
beds other than sands) is considerably lower. The clays exhibit a rather
intense montmorillonite peak on the X-ray diffractograms, with kaolinite
vielding first and second-order peaks of very low intensity (Appendit
D). pH values average between 7.1 and 8.2, while carbonates range from
0% to 509, being richest in former surface or subsurface crusts or
concretionary zones, Lime-salt coneretions of such origin, ranging from
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Fig. 3-14. Inclined bed-load deposits of the Cebel Silsila Formation south of Darau,

0.5 to 8 centimeters in diameter, may be locally eroded and redeposited
in the form of concretionary gravels. Salt microconcretions, generally (.5
to 4 millimeters in diameter, are moderately common in silty beds.
Lime-salt duricrusts are also evident in some fine beds at or near the
surface, Such soil phenomena seldom exceed 3 centimeters in thickness.
Occasional limonite and pyrolusite staining suggest temporary waterlog-
ging.

Except for the quartz sands, ultimately derived in large part from
Egypt and the northern Sudan (see Appendix C), the sand fraction of
the Gebel Silsila Formation generally includes abundant mica and heavy
minerals (hornblende, amphiboles, magnetite, and pyroxenes) (see Ap-
pendix B). The fresh state of the micas, which may be as much as 3
millimeters in diameter, suggests that the clay minerals are derived. The
ferromagnesian minerals are probably derived in good part from the
Ethiopian basalts, although the olivine-basanite lava fields of the Bajuda
Steppe in the central Sudan (Putzer, 1958 ) must also have contributed a
share ( Fig. 3-15).

Pebble lithology is more informative. A count of 100 pebbles compris-
ing two samples taken in gravel pits south of Darau (Fig. 3-14) showed
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Fig. 3-15. Surface lithology of a part of the Nile Basin: I: Pleistocene
enlian deposits; 2: Pleistocene alluvial deposits; 3: Hudi Chert; 4; Tertiary
_vuleanics-, 3: Mesozoic and Tertiary limestones; 6: Mesozoic sandslune:;r;
7: Basement Complex, After 1:4,000,000 Geological Map of the Sudan
A Khartum, 1963), and 1:5,000,000 Geological Map of Africa (Paris,
1863 ). Map: UW Cartographic Lah,
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72% mesocrystalline and macrocrystalline quartz; 12% granite; 59,
chert or cherty flint; 2% each for feldspar, schist, agate, sandstone, and
ironstone; and 1% felsite, Together with a part of the quartz, the granite,
aplitic feldspar, and schist are almost certainly derived from the Base-
ment Complex in the Aswan-Kalabsha area. The ironstone and sandstone
are local. Some of the chert may be from the Basement Complex, al-
though the more chalcedonic varieties must be attributed to the Hudi
Chert of the central Sudan (Fig. 3-15) (Andrew and Karkanis, 1945; de
Heinzelin and Paepe, 1965). The banded agate and isolated pebbles of
white chalcedony, carnelian, and jasper found in the same guarry are also
probably derived from the Hudi Chert, although a more local origin in
the Egyptian Basement Complex cannot he entirely excluded, particu-
larly for the brown jasper (see Lucas and Harris, 1962: 386-87, 391-02,
397-95). The abundance of chalcedonie rocks among Gebel Silsila peh-
bles along the length of the Nile Valley in southern Egypt and the
northern Sudan (de Heinzelin and Paepe, 1965) speaks for a southerly
provenance in the Hudi Chert, however.

The only special subfacies of the Gebel Silsila Formation that deserves
mention is the sandy gravel that forms distinctive ridges south of Darau.
To he further discussed below, these channel-bed gravels (Fig. 3-14)
suggest considerably greater stream competence. Morphometrie study of
100 quartz pebhbles indicated transport by both sliding and rolling (E/L,
value 51.6%, E/l value 67.8% ), despite the sandy nature of the depos-
its. Average length of pebbles over 1 centimeter long is 1.66 centimeters,
with a standard deviation of (.5, Since pebbles are virtually absent from
the modern Nile bed, increased stream competence with stronger turbu-
lence is suggested { Fig. 3-16).

Organic vestiges from the Gebel Silsilan include abundant root drip
and occasional root fragments pertaining to shrubs or small trecs. These
are generally confined to levee beds. Hollow rootlets zones, sometimes
coated with carbonized organic matter, are common in silty beds. The
molluscan fauna is quite distinct from that of the older nilotic formations.
The most characteristic and abundant molluse is Unio willcocksi, found
in association with either the bivalve Corbicula fluminalis or the gastro-
pod Cleopatra bulimoides—hbut rarely in association with both at the
same time, Rolled fragments of the Nile oyster (Etheria elliptica) are
occasionally found in association with Cleopatra (see Appendix G).
Except in some beds exposed at Khor el-Sil, Planorbis, Valpata, and
Bulinus seem largely to be absent, a fact that can be readily explained by
rapidly moving waters in channel proximity. Mammalian faunas, gener-
ally found in stratified human-occupation sites, are rather abundant. The

Fig. 3-16. Cobble bed load and fluted sandstone on west face of Gehel Silsila at

1015 meters.

196263 collections of the Yale Expedition will be published in detail by
C. A, Reed. In the meanwhile, the older faunal collections of Vignard and
Sandford from the same deposits near Sebil Bahari can be enumerated, as

identified by Gaillard (1934: 3f.) and Sandford (1934: 86);

Bubalis ( Alcelaphus) buselaphus Pallary (Hartebeest)

Gazella doreas isabella Gray ( Gazelle )

Bos primigenius Bojanus ( Aurochs )

Bos brachyceros Owen ( Probably females of B. primi-
genius, according to Reed, 19650 ).

Bubalus ( Homoioceras) vignardi Gaillard (Extinct
buffalo)

Equus asinus L. ( Nubian wild ass)

Equus eaballus L. (Either E. asinus or a zebra, but not
horse according to Reed, 19655 ).

Hippopotamus amphibius major Owen (Hippo)

Hyaena erocuta Zimmermann ( Spotted hyena)

Crocodilus niloticus Laurenti ( Crocodile)

Testudo ( Trionyx) sp. (Tortoise )
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Struthio sp. (Ostrich )

Synodontis schall { Fish)

Nodularia coelatura (Fish).
Though incomplete, this faunal list is already of considerable ecological
interest since—as could be expected between riverbank and galeria wood-
land—it includes aquatic, woodland, and steppe species ( Butzer, 19595;
92).

The courses of these abandoned channels are dotted by innumerable
Late Paleolithic archeological sites. Vignard (1923) had already defined
three successive Sebilian industries employing a form of Levalloisian
technique, and P. E. L. Smith (1964, b, 1966) has indicated the pres-
ence of at least four further Late Paleolithic industries on the Kom Omhbo
Plain. All of these lithic assemblages are closely circumscribed in their
occurrence by the distribution of the Gebel Silsila Formation. Most of the
sites have been deflated and constitute a lag deposit today. Waterworn
artifacts occur in almost all exposures of these sediments in the Kom
Ombo region. A number of undisturbed occupation floors, geologically in
situ, were found, however. Gehel Silsila 2B, Area I, with radiocarbon
dates of 11,120 and 11,610 B.c. {Stuiver et al., 1967), is a classic example
of such a site (Reed et al, nd.). It includes fragments of a rather
massive human frontal bone, pertaining to an adult male of basically
modern type (Reed, 1965a ).

The age of the Gebel Silsila Formation at Kom Ombo is fairly well
established through radiocarbon dating (Stuiver et al., 1967; P, E. L.
Smith, 1964D and in litt., March 15, 1966; Crane and Griffin, 1965, 1966 ):

15,050 B.c. = 600 (1-1297) Khor el-5il, loc. 3, non-
Sebilian, Levalloisian-type
industry

14,050 B.c. == 300 (M-1551) Gebel Silsila 1, Sebekian
13,360 B.c. = 200 (Y-1376) Gebel Silsila 2B, Area I1

13,250 B.g, == 700 (M-1642) Gebel Silsila 1, Sebekian
12,290 n.c. = 370 (I-1298) Gebel Silsila 1, Sebekian

12,150 8.0 = 450 (1-1299) Gebel Silsila 1, Sehekian

11,900 s.c, == 200 {Y-1806) Gehel Silsila 2B, low channel
B bed

11,660 B.c, = 600 (M-1641) Gebel Silsila 1, Sebekian

11,610 m.c. == 120 (Y-1447) Gebel Silsila 2B, Area I

11,120 r.c. =120 (Y-1375) Gebel Silsila 2B, Area I
10,450 B.c. == 400 (1-1300) Sebil Qibli, late Sebilian level

SEDIMENTS OF THE KOM OMBO PLAIN * 115

The time range of approximately 15,000 to 10,000 s.c. appears consistent
with both the geological evidence and the radiocarbon chronology es-
tablished in Nubia. It is of interest that the faunas include two totally
extinct species, the freshwater clam Unio willcocksi (see Gardner, 1932a:
51) and the extinct buffalo Homoioceras vignardi (see Bate, 1951: 18),
The remaining mammalian species were still present in historical times
(see Butzer, 19595: 36 fl., 541.).

In conclusion, the Gebel Silsila Formation marks a third, and final,
Upper Pleistocene aggradation stage (to +13 m). Two or more major
channels, presumably braided, wound their way over a floodplain about
twice as wide as that of today, with one branch of the Nile flowing
through the Silsila Gap. The highest contemporary deposits in southern
Egyptian Nubia are at 22 meters, so that the gradient to Kom Ombo is
1.17 in 10,000 (compared with 0.94 today). Bed-load deposits are as
significant as suspended-load deposits on the Kom Ombo Plain. Gravel,
including exotic pebbles from the central Sudan, suggests greater stream
velocities, as does the almost total absence of quiet-water gastropods.
The fine silt and clay fraction as well as the dissolved load can probably
be attributed to the subsaharan drainage basin of the Nile. Although
direct field relationships conld not be established with the local wadi
formations of Wadis Kharit and Shait (see below ), indirect geomorphic
considerations and some limited radiocarbon determinations indicate
that a major period of wadi alluviation coincided with these nilotic depos-
its. All in all, it would seem that a moister local climate can be correlated
with this period of rather vigorous summer floods of southerly origin.

More problematical is the sporadic evidence of occasional or tempo-
rary high Nile floods of exceptional amplitude, apparently terminating
the Gebel Silsila stage on the Kom Ombo Plain, At New Ballana I (see
below), between 1 and 3 meters of dark silts were deposited to 112
meters (22 m above floodplain) ca. 12,000 years ago (9770 B.c. = 195:
Hv-1264: 10,050 B.c. = 120: Y-1446). Similarly, surface proliferations of
Corbicula fluminalis vara found upon the Masmas Formation at New
Abu Simbel (ca. 101 meters) gave an age of 10,070 sc, =205
(Hv-1265). The shells are presumably equivalent to shell middens with
later Sebilian industries described from the foothill zone of the Burg
el-Makhazin by Vignard (1955¢), and certain veneers of nilotic deposits,
similar to those of the Masmas Formation, can be cited from the lower
courses of Wadis Kharit and Shait. Although the evidence remains incon-
elusive, a short-term stage at this level would help explain a variety of
geomorphic and pedological phenomena. And similar, radiocarbon-dated
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indications have been uncovered by several expeditions working in the
Wadi Halfa area (see Chap. 6).

If it proves possible to demonstrate this brief period of exceptionally
]]igh floods, its paleoclimatic implications should be of unigue interest,
Deposits are limited to veneers around the peripheries of the Kom Omhg
Plain, and high channel beds clearly did not exist. Equally ohvious is the
lack of fluvial denudation or dissection of the older Gehel Silsila stage
deposits. In other words, the floodplain had no opportunity to adjust to
this supposed high flood level. The flood waters also appear to have hag
little energy to erode. This would suggest no more than periodic or even
sporadic floods of exceptionally great amplitude, perhaps 20 meters or so,
compared with about 9 meters today.' After a few centuries at most, these
abnormal conditions ceased, and there is no further record of nilotic
deposition at Kom Ombo prior to alluviation of the contemporary flood-
plain.

The Ineiba Formation (Lower Wadi Alluvium )

Whereas the Gebel Silsila Formation directly overlies the Masmas For-
mation along the nileward edge of the Kom Ombo Plain, another alluvial
unit plays the same stratigraphic role in the embouchures of Wadis
Kharit and Shait. This is the Ineiba Formation, a widespread wadi accu-
mulation masked by the more recent deposits of the Shaturma Formation
(Figs. 3-1, 3-17 ). It is well exposed in the beds of Wadis Kharit and El-
lawi and along the southern bank of Wadi Shait. The Ineiba Formation
is subdivided into two members, the Malki and Singari, distinguished
both stratigraphically and lithologically. The older, Malki subunit is con-
temporary with the Gebel Silsila Formation as represented on the Kom
Ombo Plain. The younger, Singari subunit has no nilotic equivalent at

L. This geomorphologic interpretation is not contradicted by the biological evi-
dence. Jean de Heinzelin (in litt, March 9, 1967) examined the Corbicula shells
from New Ballana. They vary in length from 9 to 16 millimeters and some of the
largest seem to have o growth interruplion, On the basis of available information on
l?ﬂrfrir:ﬂ&z growth rates, he suggests that these are 1- and Z-year old specimens,
snnﬂa_.r to those found on the modern finedplain at Debba in i]pper Nuhia. Since
Corbiculae do not appear to survive complete desiceation of their microhabitat, it
would seem that floodplain colonization must take place by mature individuals. It
also seems probable that these molluscs are capable of transport by low-energy
stream waters (B. W. Sparks, in litt., March 7, 1967). Gumequemly,'the presence
of Corbiculae at New Abu Simbel or New Ballana does not imply growth in situ and
therefore does not require the availability of perennial waters.
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Kom Ombo, although another member of the Gebel Silsilan occupies the
same stratigraphic position in Nubia.

THE MALEKI MEMBER

‘The Malki subunit can locally be observed resting disconformably on the
Masmas and Korosko Formations in Wadis Kharit and Shait { Figs. 3-2 to
3-5). Wherever preserved from subsequent dissection, the surface exhib-
its a well-developed vertisol and, in most areas, is overlain disconforma-
bly by the Singari Member. The lowest elevation at which the Mallki
subunit was recorded is 101.9 meters at New Korosko, and there is reason
to believe local base is at about 101 meters. Unfortunately, similar depos-
its are absent closer to the Nile and cannot be recognized in the minor
wadis which abut directly against the Nile floodplain north or south of
the Kom Ombo Graben.

The facies of the Malki Member shows little lateral or vertical differen-
Hation. Beds tend to be massive and homogeneous, so that stratification is
limited even though fine laminations are typical. Slickensides may dis-
turh the bedding. Structure is coarse-to-very-coarse, angular blocky,
with prismatic tendencies. Generally speaking, these beds consist of
]ight—hruwn (7.5-10 YR 6/4), clayey silt (No. 15, Table 3-3; Nos. 54, 57,
62, 75, 85, 122, 127, Table 3-8). Despite their impermeability, oxidation
Staining and other evidence of psendo-gley conditions are completely
absent, Diffuse salts are present, as well as less common salt veins, soft
Mmicroconeretions (0.5 to 4.0 mm ). or partly calcareons coneretions up to
5 millimeters in diameter, In fact, the deposits of El Nuqu are saturated
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with salts to such a degree as to suggest a sebkha environment. Carbo.
nates are high, varying from 7.5% to 30%, while pH values are within
range 7.2-7.9. Fine rootlet zones or impressions, in part with carbonized
organic matter, are quite common. They suggest fine herbaceous vegeta-
tion rather than sporadic xerophytes. Land snails are conspicuous by
their total absence, although aquatic snails were found within hasal
strata in two instances, certainly derived from the underlying Korosko
and Masmas Formations.

The Malki beds consist of suspended sediments deposited on alluvial
flats by the exotic waters of Wadis Kharit and Shait. They now form 4- to
G-meter wadi terraces. Total thickness near the mouth of Wadi Shait
exceeds 9 meters (101.9 to ca. 111 m), near the mouth of Wadi Kharit, 4
meters (107 to 111 m). The average longitudinal gradient of these depos-
its in Wadi Kharit is 0.29% at the eastern end of the Kom Ombo Graben,
0.4% in Wadi Ellawi. Inclination of individual beds is obviously greater,
although topset beds are the rule. Syngenetic or subsequent prc::ipitatinn
of salts and carbonates suggests widespread, slightly saline flats, possibly
in the backwater zones of the great wadis from the Red Sea Hills. Clay
mineral X-ray diffractograms ( Appendix D) are dominated by montmo-
rillonite and kaolinite. First- and second-order kaolinite peaks are no-
ticeably more intense than those of the nilotic deposits, suggesting rela-
tively greater importance in the Malki subunit, ‘

By exception, a basal gravelly bed exceeding 60 centimeters in thick-
ness can sometimes be recognized under the typical Malki facies at New
Korosko and New Sebua, The coarse clastic components are guite identi-
cal to the locally derived wash of the Korosko Formation at the same
sites (Nos. 60, 68, Table 3-8; see also Table 3-1). Clay mineral diffracto-
grams, however, are identical to those of the typical Malki facies ( Appen-
dix D). These gravels suggest accelerated local wadi activity, in part con-
chparar}s with floods of Wadi Shait (sandy silt to clayey silt matrices),
in part out of phase (silty sand matrices). After this initial phase of local
wadi activity, accelerated discharge and alluviation were limited to the
floodplains of the great exotic wadis. A modest but protracted pluvial
phase can be suggested for the highlands.

Mammalian bones and mollusca appear to be absent from the Malki
Member and archeological vestiges are limited to a few scattered, pati-
nated, and slightly waterworn artifacts such as the two small chert flakes
of Late Paleolithic tyvpe found at New Korosko (Pit 16). A radiocarbon
determination of 15,450 B.c. = 300 (1-2179) was obtained from a clayey

marl at New Sebua representing the lower part of the stratigraphic
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column ( see Appendix E ). Thus, this beginning of wadi alluviation must
have been synchronous with the earliest beds of the Gebel Silsila Forma-
tion. The terminus to the Malki beds is given by a conspicuous vertisol.
i‘-‘@]}fgnna] crack networks at New Korosko and New Sebua extend at
Jeast 140 centimeters into these deposits, with eracks attaining a width of
4 centimeters, The fillings consist of light-yellowish-brown (10 YR 6/4),
silty sands of the overlying Sinqari or Shaturma units. The slickensides

resent may have similar implications, although pseudo-gley phenomena
are absent, The bulk of these vertisol phenomena are clearly epigenetic
and suggest a Mazaquert paleosol, prone to periodic saturation with
salt-charged waters to considerable depth, They are presumably related
to sporadic or periodic high Nile floods, spilling back into the lower
wadis to 112 meters elevation. Consequently, the C* date of 10,070 B.c.
= 905 ( Hv-1265) obtained from surface Corbiculae at New Abu Simbel
probably provides a terminal date for the Malki Member.

THE SINQARI MEMBER

The surface of the Malki beds was both stripped and dissected to a
variable extent prior to deposition of the Singari Member (Figs. 3-2,
3-4). In Wadi Shait, a broad channel was cut through the Malki beds
along the length of the lower wadi, and dissection at New Korosko
reached 102.3 meters, suggesting that the local floor of Wadi Shait was
excavated to below 99 meters. At least 12 meters of fill cutting separate
the two members at this locality. On the other hand, there was little
dissection in Wadi Kharit, and no more than 4 or 5 meters of fill cutting
‘are evident at New Arminna.

Resting disconformably on the Malki beds as well as on the older
formations, the Singari Member consists of well-stratified, often lami-
nated or current-bedded, unconsolidated alluvium, ranging from light
brown to light yellowish brown in color (7.53-10 YR 6/4). Structure is
coarse, subangular blocky. Moderately sorted, the texture varies from silty
medium sands to coarse sands (Nos. 16, 71, 300, Table 3-3; Nos. 22,
2911, 58, 78, 398, Table 3-8). These sands may be interbedded with
l_Enses of coarse sandstone or ironstone gravel, or with thin heds (0.3 to
50 em) of medium-sandy silt or clay silt, dominated by kaolinitic clays
(Appendix D). The gravel (Table 3-1) averages in the subrounded
category and is rather flattish in shape, suggesting a dominance of sliding
motions during transport. The comparatively high index of rounding
reflects a component of derived, Pleistocene pebbles. Salts are present in
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small quantities, occasionally in soft aggregates less than 0.5 millimeters
in diameter. In the Singari Member and throughout all of the Shaturmg
beds, carhonates lie under 10%, with the highest values in fine-textured
materials. pH values generally range from 7.4 to 7.7.

Coarse, vertical or horizontal root drip and root impressions, often s
meter or more in length, are relatively frequent (Fig. 3-18) in coarse-
textured beds, while fine vertical root casts and minute rootlet zones with
carbonized vegetable matter may be evident in finer-grained deposits,
Occasional spheroidal hollows, about 6 to 8 centimeters in diameter, may
be casts of the gourd-like fruits of Colocynthis vulgaris. The land snail
Zootecus insularis is commonly found in small numbers or local prolifera-
tions in situ, normally in association with Pupoides coenopictus (see
Appendix G). Since land snails are absent from the Malki beds, such
shells are contemporary with the Singari Member,

In the New Korosko-New Sebua area, the Singari beds have heen
recorded in an elevation range of 102 to 110 meters. Because they were
graded onto a higher Shait floodplain, a total thickness of at least §
meters, and probably over 11 meters, is suggested, No local archeological,
mammalian, or radiocarbon materials are available for dating purposes.
These beds are evidently younger than 10,000 u.c. and the phase of very

Firg. .E-_l 8. j['he rubefied sundy facies of the Ineiba Formation exposed in the bed of
Wadi Kharit 12 kilometers upstream of New Arminna. Root drip is well developed,
and Colociinthis casts are evident,
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“high Nile floods inferred for that time, however. On the other hand,
;:_-_sl-_ratigraphicaﬂy equivalent beds in Nubia (Wadi Or, Chap. 6) have a

radiocarbon date of 6940 s.c. = 160 ( Y-1377, Stuiver et al., 1967 ). This
suggests a terminal Pleistocene to early Holocene age. Unlike the Malki
“beds, the Singari subunit records local as well as exotic wadi activity,
- with some evidence of local sheet wash. Together with the snail fauna

and root drip at the type area, this suggests a period of winter rains and

fairly abundant wadi vegetation in the Kom Ombo area. In view of these

suitable ecological conditions, it is curious that there is no evidence
whatever for contemporary settlement in the alluvial area,

At a later date, dissection removed a good part of these sediments from
the wadi embouchures. Subsequently, a zone of at least 50 centimeters,
and possibly as much as 100 centimeters, in depth was rubefied in the

rocess of soil development. This rubefaction is recorded by distinet

color shifts from 10 YR 6/4 to 5 or 7.5 YR 6/4, and there is little question

that hues redder than 10 YR are a result of pedogenesis. Similarly, the

conspicuous kaolinite peak of the X-ray diffractograms distinguishes

these soil horizons from the parent material (Appendix D). No other
‘morphological changes can be cited from such soils, which are similar in
type, although not in intensity, to the red paleosols discussed in Chapter

2, Nonetheless, greater chemical weathering is a prerequisite, suggesting

4 time of frequent, gentle rains, with a high percentage of infiltration and
limited surface runoff. This reddish desert soil appears to date from the
mid-Holocene, Although an exact age cannot be determined, it has con-
siderable stratigraphic significance, serving as a terminus post quem for

Nlater wadi alluvia on the Kom Ombo Plain and in Nubia.

The Shaturma Formation (Upper Wadi Alluvium )

The youngest surficial deposits of Wadis Kharit and Shait, consisting of
screes, sheetflood deposits, and broad spreads of subrecent alluvium, are
here defined as the Shaturma Formation. Two members are recorded,
‘designated simply as I and II. Beds are generally rather shallow, suggest-
ing either that sedimentation was very slow or that only brief periods of

net aggmt’latinn are involved.

MEMBEIR 1

Dissection of the Sinqari beds to a base elevation of 104 meters (or
lower) preceded alluviation of the earliest Shaturma beds in the lower
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course of Wadi Shait. This indicates some 6 meters of fill cutting. Again,
there is little evidence in Wadi Kharit of dissection, which amounts to
only 1 or 1.5 meters at the mouth of Wadi Ellawi and a scant 50 centime-
ters upstream of New Arminna.

Local thicknesses of the earlier Shaturma beds vary between 1.5 and 3
meters, and there is no direct evidence for general gradation to a com-
mon base level. Member I is a well-stratified, unconsolidated, light-
brown (7.5-10 YR 5.5/4) alluvium which, in contrast to the Sinqari beds,
lacks evidence of current bedding. Structure is coarse, subangular-
to-angular blocky. Inhomogeneous and poorly sorted, the texture varies
from a silty sand to sandy silt, with local bands of medium gravel (No.
79, Table 3-3; 128, Table 3-8). Salts are more common than in the
Sinqari beds, with soft aggregates to 0.5 millimeters in diameter and rare
lime-salt microconcretions (2 mm ). Organic vestiges are limited to some
rootlet impressions. True root drip and land snails are completely absent,
suggesting considerably less wadi-floor vegetation.

A coarse, detrital alluvium corresponding to Member T is widespread
in most of the wadis of the Kom Ombo Plain, averaging 30 to 200
centimeters in thickness. It includes a considerable admixture of suban-
gular to subrounded gravel (mainly ironstone and sandstone) except in
the vicinity of Pleistocene gravels, where igneous components are abun-
dant. This wash rests on top of the Singari beds along the channels of the
major wadis, and grades upslope into a coarse colluvium, generally 30 to
40 centimeters thick. Land snails are absent. Although no archeological
vestiges were observed in situ, milling stones and chert flakes and blades,
as well as potsherds of black-exterior ware, lie on the surface. Some of
this material may have been deflated from within the colluvium. But at
least one undisturbed flaking site was observed on top of Member I wash
in Wadi Kharit, 1.5 kilometers east of New Tushka. In addition to hand-
stones, milling stones, and a few blades, a big dolerite nucleus with its
detached, primary waste flakes in close functional association was col-
lected here by Martin Baumhoff, At the mouth of Wadi Ellawi (Fig.
3-16), a similar site—with a dolerite core, several coarse waste flakes, a
denticulated blade (11 cm long) and a broken handstone—rests on top
of Shaturma beds. It seems that late prehistoric occupation in Wadi
Kharit clearly postdates Member I, although such occupation may be
related to the terminal part of the moister, aggradation phase.

In general, Member I comprises wadi wash and slope colluvia derived
from Pleistocene terraces or from the lag on the sandstone cliffs. In
addition to accelerated activity by both the local and the Red Sea Hill
wadis, these deposits imply rather effective sheetflooding, The stripping
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of surface lag as well as of fresh, unpatinated, and unfractured gravel
from the body of many Pleistocene terraces can only be explained by
heavy, torrential rains and violent surface runofl, Mthnugh direct iso-
topic dates are lacking (see Chap. 4), Member I appears to record the
mid-Holocene “subpluvial” recorded by various lines of evidence in
Upper and Middle Egypt from the late prehistoric and protohistoric
period (see Butzer, 1959b: 48 ff., 54 ff.).

MEMBER I | SUBRECENT WASH )

At both New Korosko and New Sebua, Member T was almost entirely
eroded and the remnants of the Sinqari beds dissected, again prior to
renewed aggradation. Local fill cutting averaged about 1 to 1.5 meters
and subsequent alluviation was limited to about 1.5 to 2.5 meters. The
deposits are well-stratified, loose, coarse sands with dispersed medium
gravel (No. 6, Table 3-3). Thin lenses of silty sand or sandy silt occur
locally. Colors vary from very pale brown (10 YR 7/3-4) to Ii'ght vellow-
ish brown (10 YR 6/4). Salt aggregates are absent, as are all traces of
organic life. Dissected to a depth of 1.5 or 2 meters today, the modern
channel bed contains a variety of derived archeological materials, the

youngest of which are Roman and Islamic potsherds,

Correlatives of Member 1T in Wadi Kharit and elsewhere have been
mentioned in Chapter 2, during discussion of modern wadi activity,
Local rainstorms were more frequent than at present, although the local
climate remained hyperarid. It is particularly unfortunate that archeolog-
ical dating is unavailable for the Shaturma Formation. Potentially, these
two comparatively recent alluyial eveles could provide valuable informa-
tion on climatic fluctuations during the last few millennia. Member 11
was almost certainly contemporary with the early Islamic alluviation
recorded in Middle Egypt (see Butzer, 19595: 67 ff, ). And in the Hloor of
Wadi Qena there is a massive, suballuvial clayey marl sequence with
several hearth zones, one of which yielded a radiocarbon date of 1090
AD. £ 115 (1-2561 ). This section, which is pertinent to an understanding
of historical changes of climate in Egypt, will be described elsewhere
(Virginia Burton and K. W. Butzer, in preparation ).

Description of the Type Sections

Selection of type sites and sections for rock-stratigraphic units in the Nile
Valley is hampered by a scarcity of cultural toponyms for potential sites.
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To overcome this difficulty in the Kom Ombo area, the names of resettle.
ment villages in Nubia have been chosen for those four units which are
resent at both places in an identical stratigraphic context. Conse-
quently, where suitable type sections are available, the terms Kf'rmskn,
Masmas, Ineiba, and Shaturma can be applied to the same formations on
the Kom Ombo Plain and in Egyptian Nubia. By exception, the Gebel
Silsila Formation is named after the railroad station north of Kom Ombo.
In this particular case, the lithological counterparts in Nubia cover a
greater time range and include subunits absent north of Aswan.
The type section for the Korosko Formation is provided by Pit 21 at
New Korosko (Figs. 3-2, 3-3), surface elevation 105.3 meters. From base
to top, the following beds are exposed (see Table 3-3):

a) Over 55 cm, base not exposed. Crudely stratified, coarse, subangnlar
gravel (Table 3-1) with a matrix of light-yellowish-brown, silty coarse sand.
The pebbles, of heterogeneous rounding and lithology, are mainly dolerite
and quartz, Although the base is not seen, Pit 20 nearby suggests a total thick-
ness of over 1.5 m, necessarily embanked against older Pleistocene gravels
laterally and at depth.

Table 3-3. Sediment charseterialics sb the type sites
of the Koroska, Muazmas, Ineiba, and Shaturmas Formations

HAnrnpla Toxtwres a0y
numbir Thod Calor fnatrix} Hurting (%) pH

New Shaturma
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16l o (10 88 Silty modigm sand Paar 1,0 T.d46
15 0 (R 6-10 Y1 0 /) Clavey =it Moderate 16.1 T.40
14 b G0N 12) Muarly aandy zilt Foor 164 7.706
14 n [aX T2 Modinm-anndy silt Powr 11.5 7.06

WNow Treniba /Newe Maamas
A i (7.5 YR 7/4) Hilty conrae snnd Poor 7.3 (P
A [ (5-7.5 YR i/ 4) Silty medium =nnid Paar 1.4 T4
a0 I {250,240
10 YR 542 Cilayey-alll Tape 18:4 71
298 d {10 YR 3=4,2) Medinm-sandy =1t Proor .8 '.":‘43
422 o (10 ¥R 7 /2=3) Marly silty sand Poor LT 6565
297 Iy G155 YR 8/6) (Coarse-mndy silt) — —_ -
423 i (F5 YR 6/5) (Coarse-snndy silt) — — -
New Kovoako
71 I (1 ¥R G4 Clnyey ili Mudernes 1.2 'l"-.'l_r
T4 o (2.6 6.5.2) Murly sundy ailt Traas 23.9 ?-i:
Fi d (2,55 T/ Medinmesandy arl Mloderate al.4 7-'-‘{
fif it (26X T2 Marly sandy silt Poor 20.7 7-":'
T4 b (50T F2) Marly sandy ailt Poor 253 E.-:l:
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n Textures in parentheses not determined by gquantitative method.
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b) 25 em. Light-gray, marly sandy silt with dispersed subangular pebbles
‘gnd coarse, columnar-to-blocky structure. Rare oxidation stains: soft, salt
‘aggregates (to 0.5 mm) and lime-salt concretions (to 1.5 em ). Soluble salts,
285 parts per million. Very fine rootlet impressions (to 0.5 mm diameter). A
waterworn, coarse, proto-Levalloisian core (identified by Leslie G, Freeman)
wis found in this bed.
~ ¢) 15 em. Light-gray, marly sandy silt with coarse, angular blocky struc-
ture. Soft salt aggregates (to 2 mm) and lime-salt concretions (to 1 cm).
‘Rootlet impressions up to 4 mm diameter, with carbonized vepetable matter.
Rare Planorbis, Valvata, and Bulinus shells (see Appendix I).
~ d) 20 cm. Light-gray, medium sandy marl with coarse, angular blocky
structure. Soft salt aggregates (to 3 mm) and very fine rootlet structures.
Soluble salts, 275 parts per million. Rare Planorbis, Valvata, Bulinus, and
Corbicula shells. Disconformity.
~e) 10 em. Light-brownish-gray, marly sandy silt with medium, angular
‘blocky structure. Lime-salt concretions (2 mm) and innumerable fine rootlet
structures with traces of carbonized vegetable matter. Highly abundant
Planorbis and Valvata, occasional Bulinus, and rare Corbicula. Disconformity.

f1 40 em. Light-yellowish-brown, alternating bands of laminated clavey silt
and well-stratified, medium sandy silt, with coarse, angular blocky structure.
Soft salt aggregates (less than 0.5 mm). Soluble salts, 750 parts per million,
Under a lag of dolerite cobbles.

Beds a through d record the Korosko Formation, with a representing the
sandy gravel subfacies and b the gravelly marl subfacies. Bed e repre-
sents the Masmas Formation, f, the Shaturma Formation,

The type section for both the Masmas and the Ineiba Formations®
must be chosen from two exposures (Fig. 2-18, 3-19), conveniently
located between the coalescent villages of New Masmas and New Ineiba.
Units a through ¢ are described as recorded in two adjacent pits formerly
located bheside the asphalt road; units d through g, as recorded in the bed
of Wadi Kharit, 300 meters due south. Units d through f are common to
both exposures. From base to top (see Tahle 3-3):

_ﬂ] Over 70 cm, base not exposed. Crudely stratified, fine quartz gravel,
with a matrix of redl:lish-yclluw, coarse-sandy silt. Occasional Po:rkﬁtx of light-

2. The best tvpe site for both the Malki and Singari Members of the Ineiba
Formation is that of Pit BH (see below) in the compaosite resettlement village of
New Shaturma, Malki, and Singart. Due to the scarcity of pood type seetions, it was
found necessary to employ the name Shaturma for a younger formation, selecting a
Iess suitable tvpe site for the tota]l Ineiba Formation at New Masmas-New Ineiba.
This last section lacks clear evidence of the Malki Member, although it may record a
terminal nilotic equivalent. For the moment, the Malki and Singari units are still
regarded as members of the Ineiba Formation, although various considerations may
‘IJItim.atp.Iy favor giving Formational status to each.
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;1}7;5 YR 6/4), sandy silts indicate intermittent wadi flow. Rootlet zones with
and Fllings and silt casts, up to 1 em diameter, are frequent, and a rich aruatic
snail fauna (Planorbis, Valvata, Bulinus) is present. Primarily a backswamp
ﬁéquit, bed ¢ records evaporation pans as well as wadi wash, Soluble salts,
1850 parts per million. Subsequently, a vertisol developed, with polygonal
 erack networks penetrating well into bed d, filled with Ernwn (10 YR 5/3)
- medium-sandy silt, Disconformity.
5 f) 10 to 40 em. Light-brown, silty medium sand with lenses of silty coarse
zand or silt. Well-stratified and current-bedded, with coarse, subangular blocky
structure. Lower 15 em contain abundant derived aggregates of beds d and
g, up to 1 em diameter, as well as a few planorbids. Abundant terrestrial snails
and derived aquatic gastropods {Appendix G.) This bed has been super-
ficially rubefied. Disconformity.,

E ]

Fig. 3-19. Part of type section of Masmas and Ineiba Formations at New Masmas,

gray (5 Y 7/2) color are marly in appearance. Limonite precipitates occur on
many granules. ‘ .

b) 25 em. Crudely stratified, subangular, coarse gravel, with a matrix of
reddish-vellow, coarse-sandy silt.

¢) 10 em. Light-gray, stratified, marly silly sand, with coarse, subangular
blocky structure, Disconformity,

i) “Over 130 cm, attaiming over 3 m in other exposures. Dark gm}fishahrm‘-'lh
medium-sandy silt with some laminae of coarse sand and of clayey silt, suggest-
ing mixed wadi and nilotic sedimentation. Coarse, subangular-to-angular
hluck}' structure, with prismatic tendencies. Local limonite and P}-'mlus}h:
stains suggest seasonal waterlogging, Lime-salt concretions (2-7 |Ir|.m} common.
Soluble salts, 2050 parts per million, Wadi admixture more prominent in upper
60 cm, and the topmost 20 to 30 ¢m comprise derived silt aggregates set in
current-bedded wash. Rare Planorbis, Valvata, and Bulinus shells (see J“J}l"'
pendix G ), together with terrestrial snails in one pocket of mixed wadi facies.
Minor disconformity. gy,

¢) 3 to 20 em, Light brownish-gray to grayish-brown, clayey silt with gyvp-
sum and much organic matter. Medium, subangular blocky to platy structure.
Section cuts through several semicontinuous saucer-shaped pan sediments,
averaging 1.5-3.0 m in width near base, less than 1.0 m near top. of bed &
The pan materials are marly in facies, while 1-2 mm laminae of light-brown

- g) 2 cm, Stratified, medium gravel, consisting mainly of subrounded cal-

gareous concretions and sandstone, in a matrix of loose, pink, silty eoarse sand.
The derived concretions are stained by pvrolusite and are rich in colloidal

silica. They are probably derived from a lag developed on bed d. The surface
ed ¢ is obviously deflated and is littered with archeological materials: di-
utive chert and agate flakes and occasional bladelets, rare dolerite flakes,
‘several handstones of quartzitic sandstone or coarse ironstone as well as a
few sherds of black-topped pottery. Although disturbed, the concentration of
artifacts suggests a site of Predynastic or Early Dynastic age (see Chap. 4)

Beds d and e record the Masmas Formation overlying the Korosko For-
‘mation (bed ¢), while ¢ and b may represent the coarser subfacies of the
Korosko. Unit e probably marks a terminal facies of the Masmas Forma-
‘tion, althou sh it may also pertain to the period of high floods ca. 12,000
‘Years ago, Bed fis a typical channel facies of the Singari Member, Ineiba
Formation, while g can be traced discontinuonsly upslope into 30 or 40
centimeters of coarse colluvial wash typical of Member I of the Shaturma
Formation,

- The type section of the Gebel Silsila Formation—at Gebel Silsila 2B,
‘Area I—is located about 2 kilometers north of the railroad station of the
same name, or 650 meters east of Km 819.5 of the Cairo-Aswan railroad
;(F igs. 3-13, 3-23, 3-26, and 3-27). The relevant sections will be de-
Seribed in further detail below.

Finally, the type section of the Shaturma Formation, as well as of the
Ineiba Formation, was originally exposed in the Pit BH under the village
ﬂf New Shaturma (Fig. 3-4), surface elevation 109.0 meters. From hase
1o top (see Table 3-3):

_ a) Over 40 cm, base not seen. Light-gray, medium-sandy silt, with dispersed
Pebbles. Medium, subangular blocky structure, Cansiderable waterlogging sug-
Eested by lenses and flecks of yellow (10 YR 7/6) limonite.
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b) 45 to 55 cm. Light hrownish-gray, marly sandy silt with dispersed pel.
bles and laminae of pink marl. Coarse, subangular blocky structure. Car.
bonized vegetable matter in fine rootlet zones. Planorbis, Valvata, and Bulinus
present (see Appendix G ). Disconformity.

¢) 130 to 175 em. Light-brown, clayey silt with abundant dispersed sali,
forming evaporite films on ped faces. Soluble salts, 2950 parts per million,
Coarse, angular blocky structure with slickensides. Fine rootlet zones. Dis.
conformity.

d) 80 to 160 em. Light yellowish-brown, silty medium sand. Well-stratified,
with coarse, subangular blocky structure. Disconformity.

e) 45 em. Light yellowish-brown, medium-sandy silt. Stratified and lami-
nated, with medium, angular blocky structure. Lime-salt evaporites in occa-
sional rootlet hollows. Soluble salts, 1500 parts per million. Disconformity,

f) 5 to 15 em, Light yellowish-brown, coarse sand. Stratified and loose.

Beds ¢ and b record the Korosko and Masmas Formations, while ¢ and
respectively characterize the Malki and Singari Members of the Ineiba
Formation. Beds d, e, and f represent Members I and II of the Shaturma
Formation.

Deposits and Stratigraphy South of Darau

A series of informative exposures at the southern exit of the Kom Ombo
Graben was studied in the wadi just south of the hamlet El-Shurafa
(“Wadi Shurafa”), and along the railway between Wadi Shurafa and
Darau. Both the Masmas and Gebel Silsila Formations are well devel-
oped in this area.

Six deep pits in Wadi Shurafa (located about 1.6 kilometers east of the
railroad ) plus a natural section of 5 to 7 meters in height (exposed along
the northern edge of the wadi) were used to reconstruct a sequence of
events during the middle phase of the Masmas Formation (Fig. 3-9).
This middle phase occupies an elevation range of ca. 91 to 104 meters.
Two facies alternate continually: (1) brown, medium-sandy silt to
clayey silt, with some dispersed, subangular ironstone detritus; poorly
stratified, locally with slickensides; and (2) pale-brown, silty medium
sand or sandy silt, well-stratified or current-bedded, locally with dis-
persed detritus. Both sediments contain lime-salt concretions, root drip,
or hollow rootlet zones. But the massive-bedded, amorphous, compact
silts (Fig. 3-10) are strictly of nilotic origin, whereas the thin-bedded,
well-stratified sands are wadi deposits including much derived silt. From
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top to bottom, the local sedimentary suite is as follows:

g) 42 m, clayey silt to silty medium sand (10 YR 5/2-3);
) 0.5 m, silty sand (10 YR 6/3);

¢) 3.5 m, clayey silt (10 YR 5/2)

d) L1 m, silty sand (10 YR 6/3}:

¢) 3.6 m, medium-sandy silt (10 YR 5/3);

b) 0.7 m, silty sand (10 YR 6/3);

a) 1.0m, medinm-sandy silt (10 YR 5/3).

Locally, the various sediments rest against the Nubian Sandstone or the
_eroded remnants of white (5 Y 8/1, 10 YR 8/2), marly silty sands of the
‘Korosko Formation (Fig. 3-9). Beds of the Gebel Silsila Formation are
“disconformably embanked against Masmas silts at the mouth of Wadi
:.;S]_:mrafa.

The same impression of periodically renewed wadi activity of moder-
‘ate proportions is conveyed by a part of the upper phase of the Masmas
Formation (ca. 104 to 110 m), exposed in the minor tributary wadi
followed by the road up to New Ballana I. At least 4 meters of bed g (No.
529, Table 3-8) are exposed at the hase of the steep wadi (Fig. 3-6).
Then, after a break, deposits are again preserved in the middle of the
wadi (Fig. 3-20). Overlying 1.8 meters of coarse-sandy gravel are 2
meters of interdigited grayish-brown (10 YR 5/2), clayey silt (No. 325,
Table 3-8) and pink (7.5 YR 7/4) sands with medium-grade, subangular

3-20. Intercalated gravelly sand and clavey silt of the Masmas Formation near New Bal-
1. 1, 3: Late Pleistocens rolled gravels; 2, 4: Clavey silts of Masmas Formation intee-
ated with wadi sand and gravel: 5: Holocene wadi detritus, Map: UW Cartographic Lab.
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sandstone pebbles. These in turn are disconformably overlain by later

sandstone detritus. A,
Near the head of this tributary wadi, the following section is exposed,

from top to bottom:

z) 75 em. Very-pale-brown (10 YR 7/4), coarse sand with lenses of medium-
to-coarse, subangular sandstone gravel; well-stratified, ﬁingle-grﬂln, loose. The
1% dip of the beds increases sharply to 6.5% at the edge of the exposure. Iden-
tical beds sporadically mantle nilotic deposits further downvalley. _

y) 40 em. Brown (10 YR 5/3), silty medium sand with dispersed medium
detritus; well-stratified, single-grain, loose. Abundant mica and some Corbicula
shells are derived from the underlying unit.

x) 300 em. Dark grayish-brown (10 YR 3-4/2), silty claj_,; {N_u, 328, Table
3-8); angular, coarse blocky structure with slickensides. Limonite and pyro-
lusite staining widespread. Frequent salt precipitates (1 to 4 mm), a{1d 2490
parts per million soluble salts. This highest exposure of nilotic silts attains 112
m, A proliferation of Corbicula fluminalis vara, weathering out of the top meter
or 5o of this sediment, gave radiocarbon determinations of 9770 B.c. == 195
(Hv-1264) and 10,050 B.c. == 120 ( Y-1446, Stuiver et al., 1968). These dates
preclude correlation of the silts in question with the Masmas Formation, as
they are several millennia younger than the spectrum of C' dates obtained
from the younger Gebel Silsila Formation at lower elevations on the Kom
Ombo Plain. Presumably, we are dealing with local surficial silts of later age.
The clay-mineral spectrum (Appendix D) suggests close affinities with the
Gebel Silsila Formation. The exact stratigraphic relationships of the shell-
bearing upper part of bed x to the older deposits downhill cannot be recon-
structed in the Held. )

w) 30 cm. Brown (10 YR 5/3-4), silty medium sand; well-stratified, with
COATSE, Suhungu]ur blocky structure.

Bed 1w conforms with the derived wash recorded from the Wadi Shur-
afa section or with the interdigited alluvia 100 meters further downslope.
The essentially uniform character of the middle and upper phases of the
Masmas Formation seems evident from these sections. Some six phases of
slightly accelerated wadi activity, responsible for sandy beds averaging
0.5 to 1.0 meter in thickness, interrupt a total profile of about 21 meters,
but the bulk of the nilotic deposits are remarkably free from wadi intru-
sions, Later Holocene alluviation—some 4 meters of well-stratified,
coarse sands and subrounded, medium gravel (Member II of the Sha-
turma Formation) (Fig, 3-10)—is much more impressive. This suggests
that during deposition of the middle and upper parts of the Masmas
Formation local climate was at least as dry as that of today.
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In one pit of the Wadi Shurafa section (Fig. 3-9), younger deposits
of uncertain affinity rest disconformably on the Masmas Formation and
under Member IT of the Shaturma Formation. Up to 2 meters of foreset-
bedded, light-gray (10 YR 7/2), clayey silt is overlain by 50 centi-
meters of poorly stratified, marly sandy silt of the same color, With a
maximum elevation of 101 meters, these curious silts may be a lateral
facies variant of the Gebel Silsila Formation.

The Gebel Silsila Formation in the area south of Darau is mainly
represented by ridges of sandy gravels. Sandford and Arkell (1933: 4,
49-50) discuss these “shingle banks” and consider them to be a lag of
nilotic deposits, reworked at a later substage by the Nile as a “lateral
heach” on the convex side of a wide, wind-swept river bend. Closer
examination of the ridge between the tombs of Sidi Hammuda and Sidi
‘Mahmud, just south of the Shurafa embouchure, showed deposits of the
Gebel Silsila unit embanked disconformably against the Masmas Forma-
tion. The younger beds consist of very-pale-brown (10 YR 8/3), well-
stratified, steeply inclined backsets of coarse sands with dispersed peb-
bles and rich in mica and harnblende. They include lenses of pale-brown
(10 YR 6/3), medium-sandy silt. Abundant, waterworn Late Paleolithic
artifacts litter the surface. These are typical channel-margin backsets,
marking the right bank of the Nile {96 m), although without affinity to
“lateral beaches,”

A little further north—to the east of the railroad, hetween Km 846 and
848—are other sinuous ridges with a local relief of 7 meters and a
maximum elevation of 102 meters. They run south to north, downstream
of a large sandstone residual (Fig. 3-1), maintaining an asymmetrical
shape, dipping as much as 20% to the east and 7% to the west (Fig,
8-21 ), The dominant facies is a medium-grade gravel with a matrix of
coarse quartz sand, abundant Cleopatra shells, and waterworn early
Late Paleolithic artifacts. These ridges can be interpreted as a complex
gravel bar aggraded within the main Nile channel in the lee of the
bedrock outcrop. Shearing effects on stream velocity produced several
tomplexes of recurving, inclined beds, with shallow backsets dipping to
’_ﬂ'lﬂ SW, steeper foresets to the NE. Significantly, however, these sandy
gravels are laterally interdi gited with horizontal beds of brown (10 YR
5/8), clayey silt. Other, finer-grained lateral beds have been deflated or
eroded by surface washing, In other words, these are true channel depos-
its, exceptionally coarse and complex by virtue of their position in a
shallow, uneven stream bed.
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Deposits and Stratigraphy of the Gebel Silsila Areq

The Masmas Formation in the northern reaches of the Kom Ombo Plain
forms a surface planed off at 98 to 100 meters (Fig, 3-13). The strata
exposed to the east of the occupation site Gebel Silsila 2B, Area 1, are
typical of these horizontal floodplain sediments ( Table 34, Figs. 3-25,
3-97), and these sections complement the information provided by the
ahandoned stream beds near Gebel Silsila Station (Table 3-2, Fig. 3-T).
The clayey silt is typical of alluvial flats or backswamps: the sandy beds
show turbulent lamination, suggesting rapid surges of water onto the
alluvial flats in the wake of crevasses.

More spectacular is the development of the Gebel Silsila Formation in
this area. For much of the late Upper Fleistocene, a Nile channel hifur-
cated from the main river near Fatira, swinging eastwards and then
northwards through the Silsila Gap (Figs. 2-14, 3-22). At least two
distinct stages can be recognized, one at 100 to 101.5 meters (“Channel
A™), the other at 98.5 to 99 meters ( “Channel B”) (Fig. 3-23).

Channel A { 413 m) was approximately 150 to 200 meters wide.
Homogeneous, very-pale-brown (10 YR 7/3), coarse sands with rare
quartz pebbles (6-12 mm ) mark the actual channel heds, with backset-
bedded levee deposits interdigited laterally (Fig. 3-24). The levee facies
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Pable 8—4. Sediment characteristics of the Musmns Formation af Gebel Silsila 20

= — —_—
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= Textures in parentheses not determined by guantitative methods,

:;;;ﬁemates rapidly between pale-brown (10 YR 6/3 ), medium-sandy silt
(No. 144, Table 3-8) and silty medium or coarse sand. Backsets may dip
as steeply as 55%. The finer deposits are studded with vertical or hori-
zontal root drip, in part preserving calcified root tissue or wood up to 12
millimeters wide, Carbonized vegetable matter can also be seen in hollow
rootlet zones. Part of the root drip forms a spongy mat up to 10 centime-
ters thick, recalling a grass sod. Whereas almost no bone or shell was
found in situ in these levee deposits, a fair amount of fragmentary bone
‘and large quantities of artifacts are found in the surface lag. Unio and
Cleopatra shells abound in the channel beds, and a radiocarbon determi-
mnation of 11,900 B.c. = 200 { Y-1808) was obtained from Etheria elliptica

=

F

-
o i g
£ 2 T
E = t0t.5m
= = T

el

=
T Lk
= Lines

Archealg
Surfmee Sie

Fig. 8-21. Channel gravel bar of the Gebel Silsila Formation south of Darau at Nag el-Darird:
Map: UW Cartographic Lal.

Ig. 322 Silt and sand straty of the Gebel Silsila Formation exposed in the Silsila Gap.

8lief features are due to deflation: strike of major yardangs is indicated in degrees.  Secti

Pproximately 100 meters south of Fig, 2-14, Map: UW Cartographic Lab.
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i 3—23 (facing page). Geology and topography of the Gebel Silsila 2 area, show-
ihg orientation of the Fatira Channels A and B, I; Sand facies of Gehel Silsila For-
mation; 2: Silt facies of Gebel Silsila Formation; 3: Masmas Formation. I: Site 2B,
Area 1; I1: Site 2B, Area 11; 111 Site 2A, location of duricrust with artifacts, adjacent
tp square 5-4, E-1. Topography corrected from an unpublished 1:2500 Egyptian
gurvey map. See Fig. 3—1 for general location. Map: UW Cartographic Lab.

shell in a position of growth at the south end of the site Gebel Silsila 2A
(Charles A. Reed, in litt., January 27, 1967 ).
Most of the Channel A sediments have been badly scoured by wind
action and have been reduced to streamlined mounds or ridges that form
'{:;ypica] vardangs (Figs. 3-24, 3-25). Erosion of the loose, coarser beds
has been prominent, tending to preserve the finer levee deposits. Local
relief at the Gebel Silsila 2A site varies from 2 to 6 meters; in the Silsila
Qap', loeal reliel increases to 10 meters,
A brief interval of vertical incision preceded a second Nile arm with a
thalweg some 900 to 1500 meters east of that of the first channel. The
new stream bed was much narrower, measuring 75 to 150 meters from
bank to bank. The highest sediments of Channel B probably attained 99
meters (+ 10.5 m), and they are almost all confined to coarse channel
sands and to east-bank levee beds skirting a low erosional step cut into
the Masmas Formation. Reverse bedding of levee remnants between the
two channel thalwegs precludes confusion of the two. Downeutting to
below 96 meters separated these substages.
Channel B meandered and braided into a nnmber of temporary chan-
Is during its existence. The occupation site Gebel Silsila 2B (Area 1),
which forms the type site of the formation of that name, was occupied
along the concave side of a meander bend. Originally, a small undercut
ﬁn‘hﬂ’” of 80 to 100 centimeters was incised into the Masmas Formation,
;J{_t?ﬂ'DWud by deposition of backset and occasional foreset levee beds in
relation to a local thalweg oriented at about N 707 W, A little later, this
meander bend was abandoned and was replaced by a stream thalweg
oriented N 10° W just west of Area I and N 40° E at Area II. By the time
Of oceupation of the second site at Area II, this last stream position was
:bﬁing ‘abandoned, and the local channel was reduced to an overflow
ttnnel only 7 to 8 meters wide.

- The microstratigraphy of Area I is summarized in F igs. 3-26 and 3-27
ﬁm:'l in Table 3-5. Embanked against or overlving the Masmas Formation
(No. 229, Table 34 ), the following strata are exposed from bottom to



136 * DESERT AND RIVER IN NUBIA

a) 0.5 to 4 cm. White lime-salt crust, embedding a silty coarse sand, deriveqd
concretions, oceasional Unio shells and some artifacts or flaking waste, resting
disconformably on the Masmas. Soluble salts, 2750 parts per million.

b) 90 cm, Very-pale-brown, coarse sand with some silty ]?ranses; loose, single-
grain structure, well-stratified and cross-bedded N 20° E.

¢} B0 em. Pale-brown, coarse sand with backset lenses of derived concretions
and of brown, silty coarse sand with concretionary pebbles. One of these lenses
{Level 1} includes a concentration of Unio and Corbicula shells and arche.
nlug;ica] materials, to be discussed in Chapter 4.

d) 2 to 6 em. Pale-brown, silty coarse sand matrix for caleareous nodules,
concretions, and consolidated silt pebbles, all derived from older beds up-
stream. Quartz granules and pebbles to 1.5 cm in length are also present. This
heterogeneous backset bed dips 1040% to N 10-20° E and is consolidated
with a lime-salt cement. At least a part of the abundant Unio, common Cor-
bicula, and rare Cleopatra shell is natural, but all of the mammalian bone is
part of the principal occupation floor (Level 2). A long period of subaerial
exposure is suggested by root drip penetrating from bed d into beds ¢ and b,
as well as by concentration of secondary carbonates and other evaporites. Sol-
uble salts range from less than 500 to over 7,000 parts per million, primarily
sodium chloride. Radiocarbon dates of 11,120 s.c. (charcoal) and 11,610
B.c. (shell) were obtained from materials resting on top of bed d.

Fig, 3-24. Yardangs of Cebel Silsila deposits preserved along western bank of former
Channel A at Gebel Silsila 24, looking north to the Silsila Gap. Backset and foreset
beds are conspicuous, with deflation selectively removing sandy deposits,
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@) 160 cm, Pale- to very-pale-brown sands, ranging from silty medium-to-
' coarse sands at base, to coarse sands in upper profile; loose, single-grain struc-
ture; basal part includes derived, light-gray to light-olive-gray (25-5 Y 6/2)
goneretions, abundant mica, and rolled bone Fragments. Well-stratified beds
pange from gentle backsets and topsets to complex cross beds with lenses of
derived concretions. The finer basal unit is intensively stained to a strong brown

f';_E'.?,ﬁ YR 5/6) color by limonite, probably because of waterlogging over an

(impermeable base. At least one disconformity interrupts this unit.

~ f) 10cm. Pale-brown, coarse-sandy silt with derived concretions and pebbles,
“as unit d; backset N 15° E; coarse, subangular blocky; rich in evaporites and
subsurface root drip. Concentrations of Unio and Corbicula shell and artifacts
:E:::_qualify this as another archeological level (3).

- g) 80 em. Pale-brown beds changing from medium-sandy silt at base to
“clavey silt at top, as direction of bedding veers from N 20° E to N 65° E, thus
recording abandonment of the local meander bend. Structure changes from
coarse subangular to angular blocky. Rolled hippopotamus bone and fragment

e S Tt | O Tt e
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Flg 3-25. Ceneral view of deflated Geliel Silsila 2A ares, looking south along western
bank of Channel A.
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catfish skull. A local 5 cm duricrust suggests subsequent weathering of the
ace under arid conditions. Disconformity,

J) 15 cm, Brown elavey silt; stratified, single-grain, loose; with small, un-

entifiable snail fragments and archeological Level 4. Resting disconformahly

o the Masmas Formation and bed e, this highly calcareous silt is of nilotic

ioin but may subsequently have heen reworked as a colluvium,

mas Formation with an orientation of N 40° E. From base to top
rable 3-6), the following strata are exposed:

“u) Over 90 cm. Alternating hrown, elayey silt and pale-brown, silty medium
nd. The sands are well stratified with single-grain or very coarse granular
cture; the silts are less conspicuously stratified, with medium, subangular
ocky structure; minor vertical root drip is present in both facies. Sterile.
dded against the Masmas beds at inclinations up to 30%, the highest ex-

Finble 3-5. Bodiment characterigtics at oecupation site Gebel Silsila 28, Aren T
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nonrse aund (=th. i T.0-7.H
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{10 YR B/} Bilty coarse sand Modarate sz 7.7

Table 3-6. Sediment characteristios ab oecupation site Gebel Silsila 2B, Area IT

iy
Bed Clolor Textures Horting (%) pH
(10 YT 6/3) Clayey silt Modernte 7B 7.5
(10 YR 6/3) Bilty medinm swmd Moderate 1.2 B.2
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posures, somewhat impregnated with salts, attain 98 m elevation. Maximum
width of bed a is 17 m. Disconformity.

#) 5-10 cm, Pale-brown, medinm-to-coarse sand matrix to an a relomeration
of derived nodules and silt pebbles, with a major archeological level. Radio-
carbon determination of 13,360 v.c. based on charcoal from the occupation
floor. Beds 8 through ¢ form part of a 7 to 8§ m wide overflow channel resting
on o and running N 40° E. Strata dip 5% to 10% from either side to the stream

axis,
+) 30 em. Brown, medium-sandy silt matrix to derived pebbles of elayey
silt. Oceurs as a localized wedge, interrupted by a 5 em lense of pale-browr,
poarse sand. Sterile,

§) 40 cm, Pale-brown, sﬂt}-‘ medium sand; well-stratified and current-bedded,
medium, subangular blocky structure, embedding abundant archeological

materials.

¢) 80 cm. Pale-brown, clayey silt; well-stratified; fine-to-medium, angular
blocky structure. This sterile bed marks the final stage of alluviation with flood
silts in the overflow channel,

Although the radiocarbon determinations would suggest that Area II is
older than Area I, the geology speaks for the opposite conclusion: (1} All
of the Area IT deposits are related to a stream bed or banks oriented N
40° E, i.e., the east-bank backsets dip N 130° E. Only the upper beds of
unit g at Area I approximate this orientation. Since a gradual channel
shift can be observed in bed g, it seems reasonable that units a to f record
an earlier major channel and that, after abandonment of the local mean-
der bend, discharge was eventually confined to a small overflow channel
with a different orientation (units a to ). Such deterioration of the Fatira
Channel preceded the end of aggradation. (2) Although obscured by a
veneer of sand, bed g can be discontinuously traced northward and, in
terms of facies and orientation, seems to be equivalent to a part of bed a.
(3) Units 8 to e have no duricrusts or zones of carbonate enrichment as
do beds a to g. Instead, the last crustification at Area I is recorded in bed
g; at Area II, in unit a, (4) The Area II strata attain a higher elevation
(98.0 m) than the deposits of Area I (97,5 m). (5) The microlithic
artifacts found in units 8 and & compare well with those in unit /i (Baum-
hoff, in litt., February 7, 1966 ). Although no direct stratigraphic link was
established in the field, all of the field evidence strongly favors a younger
age for Area IL. The time difference may be only a century or two,
however,

The sands exposed in the Gebel Silsila area are almost always rich in
micas and hornblende of nilotic derivation. Yet, on casual inspection,
many of the cross-bedded sands suggest an eolian origin. Sorting in the
medium and coarse sand grades is never as pronounced as in true eolian
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deposits (see Harris, 1957, 1958), however, and an appreciable fine
component under 0.02 millimeters diameter tends to rule out an colian
origin. Only one of twenty hydrometer samples {No. 234, Table 3-5)
tested from the local Gebel Silsila Formation has the textural spectrum of
an eolian deposit, with 85.5% of the sample between 0.2 and 0.6 millime-
ters and with 99.5% between (.06 and 2.0 millimeters. But even this
cross-bedded, well-sorted coarse sand is an integral part of a strictly
fuvial sequence of channel-margin deposits. In general, directions of
pedding apparent in the late Pleistocene deposits near Gebel Silsila
cannot be interpreted from modern wind directions, although these beds
ean be readily related to different channel positions. The question of
golian reworking of the fluvial beds prior to final deposition is more
difficult to answer. There is certainly no evidence of this on a macro-
scopic scale, although in detail there probably are many sandy beds of
mixed origin.

The lenses of derived concretions or silt pebbles are of some interest.
The derived nodules or rolled coneretions consist of light-brownish-gray
(10 YR 6-7/2) silt, indurated with caleite and some salt. Many are
stained or deeply patinated to a dark-brown (10 YR 3/3) color by ferric
oxides and 1}}'mlusite. Similar staining is common to rootlet zones evident
in_side these psendo-pebbles. Dominant size is 2 to 5 centimeters, al-
though some are as much as 8 centimeters long. The second type of
pseudo-pebble consists of consolidated sandy silt or clayey silt, varying
from pale brown to brown (10 YR 5-6/3) in color, impregnated with
carbonates and a trace of salt. Rounded and ellipsoidal in shape, these
silt pebbles fall into the same coarse grade-size as the derived concre-
tions. But, whereas a part of the concretions appear to come from the
Masmas Formation, the silt pebbles are entirely derived from the Gebel
Silsilan and can often be attributed to the next bed helow.

The nature of the archeological strata and the overall geographical set-
ting of the sites at Gebel Silsila 2A and 2B will be discussed in Chapter 4.

Channel Stratigraphy at the Khor el-Sil Sites

The archeological sites of Khor el-Sil, excavated jointly by the National
Museum of Canada and Yale expeditions in the antumm of 1962, are
located about 1.5 kilometers east of Km 821.3 of the railroad (Fig. 3-1).
Deposits of the Gebel Silsila Formation are well developed as part of the
abandoned Manshiya Channel—named after el-Manshiya, the nearest
hamlet. This channel was cut into the Masmas beds and meandered
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northwards towards the Silsila Gap. The southern starting point for this
channel is obscured by cultivation.

The geomorphology of Khor ¢l-§il is outlined in Fig. 3-28. Homoge-
neous, well-sorted, pale-brown (10 YR 6/3), medinm or coarse sands,
with abundant mica and hornblende, form the dominant local facies of
the Gebel Silsila Formation (No. 25, Table 3-8). Crossheds are common,
with dips exceeding 557 in places. The complex nature of the bedding
suggests a channel environment, Broadly horizontal, extensive bands of
sandy silt { No. 30, Table 3-8), varying from 3 centimeters to 50 centime-
ters in thickness, are common in the upper part of the sands. Sedimenta-
tion terminated after a massive 1 to 3 meter layer of pale-brown (10 YR
6/3), medium-sandy silt (Nos. 06-27, 31-33, Table 3-8) was deposited
on top of the sand complex in relation to a channel moving in a westerly
direction (N 85° W). The massive silts are part of a minor overflow
channe!l and its floodplain. The highest deposits attain 95 meters, but
deflation has been very active. Dune-shaped yardangs, with a local relief
of 2 meters, stud this desolate plain. Remnants of former subsoil crusts,
exposed through deflation, often cap resistant mounds.
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?"' Kom Ombo Plain towards the confluence of the Nile and Wadi Shait.
Chis fossil wadi cuts through the Masmas and the Gebel Silsila Forma-
ons and is filled in with beds recalling the Shaturma Formation. This
luvial fill averages 9 meters in thickness and is masked by modern
unes with barchan, parabolic, and nebkha forms. A typical section i

exposed from base to top ( Fig, 3-30):

w AW N i
- i -
3 - 3 a) 75 em. Very-pale-brown (10 YR 8/4), coarse sand with derived concre-
2 E % £ Lo ns or pebbles of sandy silt (2-20 mm diameter ). Alternating topsets and
ipt E % z 25 inets.
§ . = appron;$8m : : ;: i'!sj 8-4 cm. Lense of fine gravel, mainly concretions with some quartz gran-
Ea il
E hﬁ%‘} 85 cm. Brown (10 YR 5/3), medium-sandy silt; current-bedded.
— = ) 15 cm. Pale-brown (10 YR 6/3), silty medium sand with derived con-

retions and quartz granules; stratified,

Shaturma  Formation ; e

Fig. 3-28. The Gebel Silsila Formation at the Khor el-Sil archeological sites. Section describes
a quarter circle N-S-SW-W. The Manshiva silt_channel strikes N 857 W. Map: UW Carto-
graphic Lab,

he concretions of beds a through d are identical with surface lag found
i _f_he Gehel Silsila Formation. This suggests that a long period of
cllation, as well as dissection by the former wadi, preceded alluviation.
imilar sections are exposed along the Khor el-Sil drain beneath the
a radiocarbon assay on shell from one of the archeological sites: 15,050 lilway track and again near the highway. Almost certainly the sterile,
p.c. == 600 (I-1297, P. E. L. Smith, in litt., March 15, 1966). This dat¢ urrent-hedded wadi wash of beds ¢ to d represents the Shaturma For-
suggests that the fossil Manshiya Channel may be broadly contemporary lation,
with the basal deposits of Channel A at Gebel Silsila 2. Abundance ij
Cleopatra shells in both channels supports this suggestion, since this
aquatic gastropod is rare in the younger, Channel B deposits.

The modern irrigation drain that intersects the northern periphery of
the site cuts a filled wadi (Fig. 3-29) that once flowed westwards across

An approximate date for the heds of the Manshiya Channel is given by

Channel Stratigraphy of the Sebil Area

'___duned. Nile channels were rather conspicuous among the Gebel
an deposits in the Sebil area hefore the spring of 1963. Vignard




Fig. 3-30. Alluvial ill, probably a part of the Shaturma Formation, cut by the irriga-
tion drain at Khor el-5il (see Fig. 3-29).
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(1923: 4, map 2), in his classic study of the Late Paleolithic cultures,
interprets these features as distributaries of a Wadi Kharit delta, Al-
ough Sandford and Arkell (1933: 51-52) pass over this obvious error,
they implicitly accept Vignard's topographic levels (1923: Fig, 1), with-
' gut an explanation of the former geography.

‘Several brief surveys and mapping by the authors suggest that two or
three minor channels of the Nile could once be traced through this rather
complex topography (Fig. 3-1). They all pertain to the Gebel Silsila
Formation. The highest of these left the present Nile channel about 1
-"'Ii'ﬁlameter west of Bayara, curving well west of Matana Qibli and contin-
uing north to a point 1.5 kilometers northwest of Sebil Qibli. From here,
the channel braided as it swung east to the Sebilian type-site at Sebil
" Bahari, then followed a meandering course northward to Wadi Shait,
;_..ﬁppruxhnatel}r 1.5 kilometers west of the railroad. A lower channel broke
away from this circuitous route west of Sebil Qibli, heading directly
toward Aklit.

The higher channel complex is illustrated by Fig, 3-31. Two braided
;-él‘iannéls, each some 200 to 250 meters wide, are accompanied by two
benches with persistent levels of 100 to 101 meters and 98 to 99 meters,
separated by a distinct step. These can he interpreted as flood benches
~—in part erosional, in part alluvial—set within an older body of silts to
102 meters maximum elevation (Fig, 3-32). Both benches were accom-
panfed by longitudinal shell ridges and marked by archeological sites.
- The action of swiftly flowing water in these channels is apparent from the
steep, foreset-bedded sand banks lodged at the rear of former channel
islets, Since local relief averages only 4 meters, these sinuous depressions
probably served only as seasonal overflow channels. On the other hand,
the shallowness of these channels may also be due to infilling during the
stages of abandonment. In modern times, they are partly masked by
‘Wwind-blown sands and are locally subject to severe deflation, In addition,
‘seepage water from higher-lying canals fills the lowest depressions, pro-
moting growth of vegetation. In terms of elevation and development,
these two overflow stages compare closely with Channels A and B at
Géhizl Silsila 2, and there seems ample reason to correlate the two sub-
Stages,

After abandonment of the higher channel complex, flood-season dis-
charge continued to flow through the southern segment, between Bayara,
Sebil Qibli, and Aklit, A low flood bench at abont 97 meters (=7 m)
developed at this time. After functioning briefly, this Channel C was also
“abandoned, and modern hydrographic patterns were established.
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Three substages can consequently be suggested for the time interval
represented by the Gebel Silsila Formation:

Channel A Phase (to 101 or 102 m; 12 m over modern floodplain). Age
very approximately 15,000-12,500 s.c. Recorded at Gebel Silsila 24,
Sebil, Darau, and possibly at Khor el-Sil.

Channel B Phase (to 98 or 99 m; 9 m above floodplain ). Age approxi-
mately 12,000-11,000 &.c. Recorded at Gebel Silsila 1 and 2B, and at
Sebil and Darau.

Channel C Phase (to 97 m; 7 m ahove floodplain ). Guess age possibly as
late as 10,000 ».c. Recorded between Bayara and Sebil Qibli.?

Brief periods of downcutting separate these intervals of alluviation.

. SSE
1 0 100
=2 o
Sabilian Sites m
~ta.99.5- 10Im" 105

I'ig. 3-31. The Sebil Channels and related fload benches A (100 to 101 m) and B (98 to 99
m) between Sebil Qibli and Matana Bahari, 1: Silts of the Gebel Silsila Formation; 2: Eolian

sand filling channel beds, Map: UW Cartographic Lab.

Late Pleistocene Nilotic Sediments North
of the Kom Ombo Plain

Nilotic sediments of Late Pleistocene age have been reported from many
parts of Upper and Lower Egypt and from the Fayum Depression, Of
considerable interest are exposures described by Sandford and Arkell
(1933; 45-46) from the west bank of the Nile, 11 to 13 kilometers south
of Edfu. These deposits include a massive basal unit of sand, sandy marl,

3. Sites in this area were excavated by P. E. L. Smith in 1963 and their geology
was studied by Robert |, Fulton, Hopefully, they will provide further geomorphic
and chronological information on this terminal channel, A radiocarbon determination
of 10450 s.c. & 400 from shell (I-1300, P, E. L. Smith, in i, March 15, 1966)
from a terminal Sebilian site may be relevant.

Fjg 3-32, Abandoned late Pleistocene channel near Sebil Bahari. The breach in the

ald levee (foreground), cut by recent irrigation overflow, exposes channel-bank strata
{hidden in shadows),

and marl with Unio willcocksi, Corbicula ssp., Cleopatra bulimoides,

'Hipgmpﬂtmmw amphibius, Equus sp., Bos sp., Crocodilus sp., and fish
‘bones. “Mousterian” implements were also found in this sediment, which
strongly recalls the Korosko Formation. Higher in the same sequence ared

hard clays, dark-brown earthy muds, and marls to 18 meters above
floodplain, suggesting the Masmas Formation. These exposures merit
Teinvestigation,

Typical sediments of the Masmas Formation are found to + 15 meters
between Edfu and Esna at Hierakonpolis (Butzer, 1960a), and Sand-
ford and Arkell (1933: 46-47) indicate the presence of similar deposits}

just south of Luxor. At Armant, these authors believe they have found a
Lmeter lenticle of cross-hedded eolian sand within massive silts]

Throughout this area, nothing has been reported that resembles the

Gebel Silsila Formation, although a low wadi gravel in Wadivein, west 0
Luxor, contains a few artifacts that suggest the Middle Sehilian { Butzer,
189594).

Further north, after a considerable break, sands and well-rolled me
dium oravel with abundant agate are found at 5 meters or more below
‘modern floodplain level in Middle Egypt at Qau, Sheilh Timai, and
El-Fashn (Sandford, 1934 86-90, 95). These recall the Gehel Silsila For
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mation and are correlated with the 22-meter (above sea level) shoreline
in the Fayum Depression (ibid.; 92-94). Contemporary beach deposits
include a Late Paleolithic industry (Sandford and Arkell, 1929: 57-61
65: Caton-Thompson, 1946), At Qau, a rich fauna with -

Bubalis sp.

Gazella doreas isabella Gray
Bos sp. J
Equus sp.

Hippopotamus amphibius 1.,
Sus sp.

Crocodilus niloticus Laurenti
Crocodilus nov. sp.

Testudo { Trionyx) sp.

has been reported by Sandford (1934: 86) and suggests close affinities
with that from the Gebel Silsila Formation at Sebil. Although none of
these correlations are proven, it seems likely that this particular forma-
tion is indeed represented by suballuvial gravels in Middle Egypt and by
beach deposits in the Fayum. f -

A posssible correlative of the Masmas Formation are the fine gravels
and silts to 8 meters above floodplain between Sedment and the Delta
(Sandford and Arkell, 1939: 54-56, 79-80), and the equivalent 34-meter
beach deposits of the Fayum (Sandford and Arkell, 1929: 37-53: Sand-
ford, 1934: 92-94, Caton-Thompson, 1946). These depaosits have an
Upper Levalloisian industry, Reinvestigation of the Fayum shorelines
and radiocarbon assays on the shells embedded in related deposits
should permit a fairly secure Late Pleistocene chronology for all of

Egvpt.

Stratigraphic and Paleoclimatic Conelusions

The sequence of Late Pleistocene events, climatic fluctuations, and geo-
;ﬂi:l?rphic change outlined in the previous sections is synthesized in Table

'I"he existence of three distinct nilotic sedimentary units in the late
I_’lmstucene record of the Kom Ombo area is apparent from hoth the
ithological and the stratigraphic evidence. In addition to the sections
ind facies characteristics already described in detail, the X-ray diffracto-
rrams ( Appendix D) show very distinctive and internally consistent clay
Tactions for each sedimentary unit, The Gebel Silsila Formation shows 2

Tahie 3-7. Geamorphic evelution of the om Ombo ares
during the late Pleistocene and Haolocene

Diseection of fill in minor wadis (vertical differential 2 to 8 m) and elay
acenmulation in Red Sea Hills wadis. In gonersl, very limited wadi
activity,
Alluviation of Shaturma Formation by wadis:
Member IL 2.5 m thickness, Some winler raing, no organic vestiges.
Ca. 1000-1200 a0,
Diseection (about 1.5 m).

HISTORICAL

Member I. 3 m thickness, grading into colluvinl acress, sngresting
heavy, torrential rains. Fourth millennium .o, First alloviation of
niodern Nile floadplain probably contemporary.

Disgection of wadi fll (botal cutting sinee phase 28 excesds G m). Limited
wadi netivity,

Biochemieal weathering with formation of red paleosol. Freguent, gentle
raing and greater vegetation, A period of minor dissection separates
phases 27 and 27.

Alluviation of Singari Member, Ineiba Formation, by major wadis
(thickness over 11 m). Accelernted wadi activity in Iled Sea Hills and
grester ol rains, with sbundant widi activity ea. 9500-6500 B.C.

Dissection by Nile (amplitude uneertain) and widis (vertieal differential
at least 12 m). Limited wadi aetivity,

Brief stage of aporadic or perisdic Nile lloods of exceptionslly greal
amplitude, sttaining maximum elevation of 112 mea. 10,000 5.0. Forma-
tion of Mazaquert paleosol on Malki deposits and secondary gyvpsum
impregnation of Masmns silts.

Aluviation of Malki Member, Ineibe Formation, by major wulis
(thickness aver 9 m). Contemporary with phase 23a, Aceelerated wadi
activity in Hed Ses Hills; some local raing recorded by basal gravel
atratim.,

Aluviation of Gehel Silsila Formation by Nile (thickness well over
14 m). Influx of exotic gravel in bed load; greater Nile eompetence.
Channel © (97 m} ea. 10,500 B.c.
Diggection by Nile,
Channel B (88 to % m) oo 12,000-11 () B.C,
Diiasection by Nile (over 6 m).
Channel A (100 to 102 m) ea; 15,000-12,500 B.0.

.|
i

HOLOCENE

WM

fl

LATE

Dissection by Nile (to below modern foodplain, vertieal differential at
least 20 m) snd wadis. Lower Nile flopds and limited wadi activity,

Development of hydromorphic palessal on floodplain (o vertizol of
Muazaguert type).

Alluviation of Mapsmas Formation by Nile (thickness at least 23 1,
poasibly over 43 m). Flaod regime similar to that of today ; minimal wadi
activity in general, interrupted by at least six periods of limited wadi
flow. Maximum foodplain elevation 110 m,

Disgection by Nile (to below maodern fleodplain; vertical differential ot
least 19 m, possibly over 40 m) and wadis (well over 5 m). Lower Nile
floods and limited wadi activity.

EARLY TO MIDDLE W{IRM
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(Table 3-7, continued)

18, Alluvistion of Korosko Formation by Nile and wadis (thickness at least
15 m}. Greater Nile velocity. Maximum floodplain elevation over 108 m.
Valley margin:
Facies ITT: Marl, Limited wadi aotivity.
Facies I1: Gravelly marl. Some wadi activity.
Facies [; Bandy gravel, Accelerated wadi activity.

ARLY TO

Pyl
.

| MIDDLE WORM |

!

==

=

1%, Dissection by Nile (to below modern floodplain, vertieal differential ot 'i-; 5
leazt 12 m} and wadis (over 10 m cutting in fill]. Lower Nile flonds and e

limited wadi activity, N

s

= 5

very intense montmorillonite peak and a very minor secondary peak for
kaolinite. In the Korosko Formation, the kaolinite peak is very prominent
and is at least as intense as the montmorillonite peak. The situation is
intermediate in the case of the Masmas Formation, with the montmoril-
lonite peak most prominent and intense, but with the kaolinite peak still
significant. The heavy mineral analyses (Appendix B) also seem to in-
dicate certain differences among the heavy mineral suites pertaining to
each sedimentary unit.

The composition of each of the three nilotic units can be ascribed to
summer floods of subsaharan origin. In each case, fairly rapid aggrada-
tion of an expanded floodplain to elevations substantially higher than
today suggests greater and more persistent floods than are now usual.

le coarse sands of the Korosko unit and the gravel lenses of the Gebel
Silsila unit further suggest greater stream competence. In fact, the pres-
ence of exotic gravels derived from the Hudi Chert suggests accelerated
wadi activity in Upper Nubia as well as greater summer-flood velocities
for the Gebel Silsila stage. And each of the three nilotic alluvia presuma-
bly record pluvial substages in the summer rainfall belt of Ethiopia or the
southern Sudan,

Apart from the several unsatisfactory stratigraphic details already dis-
cussed above, two more general problems remain to be emphasized. (1)
The terminal stages of the Gebel Silsila Formation at Kom Ombo remain
enigmatic, a point of concern since there are later alluvial substages of
identical character in Lower Nubia. Publication of the local stratigraphy

Tﬂg 4-8. Bediment characteriztics of miscellaneous samples from the Kom Cmbo Plain

/

Gl
Looation Color Texturas Rarting (5% oH
Shaturma Formation ( Member 1)
Kew Shaturma (Pit 28] (RA=10 Y 5/4-6)  Silty coarse sand Poor 8.5 745
Taeibia Formation (Singars Wember)
Wadi 121aws B YR A-64 Bilty medin eand Moderato .0 T.85
Uppar Kharit (5-Tu6 YR G=0y4) Coarng sand Good 0.7 T80
Mew Korosko (Pic 36 (7.5-10 YR 6/4) Coarze sand Crond 4.0 820
Moew Eoroalo {Pit 12) (10 YR 0/4) tB1ty medinm znnd} — 3T T7.70
Upper Klurit GYRGM Medivm-sandy =ilt Taor 4.5 T.50
Inethe Formation (Malks Wemberd
New Koradko (FiE36) (10 YILA.5/3) (Clayay warl) — 285 T0
Mew Korosko (Bie 33y (10YR 5.5/3) {Clnyey marly 28,0 T.ED
Wew Bobaun (Pit 204 (7.5-10 YR 6,4 (Clnyay silt) - i e 5
New Koresko (Pic IT) (7.5-10 YR 6,/4) {Clavoy gilt) — Libi T35
Mow Shatiecmn (Pie 520 (10 Y &/4) Murly clayey ailt T'aor 18,0 7.0
Now Bobun (Pit 1) Ll YR 04 (Clnyey wilt) — T T.60
MNow Bohon (it 20) (TE-10 Y64 {Clayoy silk) = B 715
Tonetha Fovmaiion (Baeal gravel of Mol Member)
New: Koroska (Pit 15) (TH-10 YR 5-6/4)  (Coarse-anndy silt) - 20 T.BA
(mntrix)
Wew Horoaka (Pt H} (7510 Y1 640 [Coaree-snndy silt) = A 70
{tnatrix)
Gebel Silaila Formation
Khor el-5il 1,2 (h) (10 Y1t a,3) Mediwimn-sandy silt Moderate 1.1 T.40
Ehor el-51 1/2 (a) (10 YT 63) Medinim sand Cigail 1:1 8.20
Khar el-Sik -2 {0} (10 YR 6540 Meslinme-sundy silt Modorate 0.4 B0
Khar el-5i1 2 [B) {IDYR 4./4) Silty snnd Pt 82.0 —
Khor el-gil 0 (10 YR 6 /510 Medium-sancy ailt Ponr 4,1 T
Khor al-8i1 1 {c} (10 WIE a,2) Cluyey sill Poor 140 T80
Khor «l-8il 1 {b} (10 YTt 0/ Cluyey silt Foor 0% Al
Hlwor el-5il 1 () {10 YR 6,4} Clnyey silt Foor dal 7.0
Bilniln Gup (10 YTt 44} Clayay silt Muoderata 40 T.T0
Crohol Silsiln 24 (7.5 YR 0M) Croares i Muodernte 1.3 T80
(lohal Silsila 24 (10 YR 6/ Ailty moedium sand Muodernte S8 4,00
Gebe] Silalls 24 {10 YR 6/3) Medinen-aandy ailt Paar 28 VB0
New Ballono 1 (10 YR 5/ Clayoy silt Faor 4.5 740
Muazmas Farmation
New Abu Simbal (10 YR 4,72} Hnndy silt Poor 458 a0
New Blhiatirma (Pit 52) 0 YR 6/3) Maely medium sand Moderate 2006 T.75
Wi Bharain 5Y 5/01) Silt Cronil 1.4 i
New Balinos T (10 Y 24 ,/2) Hilty elay Bladeruts 0.5 740
Niew Hallana I {10 YR &5/3) Hilty medinm smd Poor .4 T.E0
Tl Nunu (10 Y 6/1) Murly silty eluy Modopnee 243 770
Koroaka Formation (Unit 111
New Karoska (Pit 11) {10 YR 6/ (Medivoreaandy marll — 9.0 1.0
Horosko Fermation {ait 1T)
Now Horesko (Pit H) 2:5% 712} Marly aiiey sand Paor 16,4 7.50
Now Bhotiema (Pit 52) (2.6 Y 62 Murl TPaor af4 740
Now Bhatueemo (Pie 53) (2.6Y 7/2) Marly ailty sand Mpderate 1T.E T.00
Mew Bhaturion (Pit 52)  (2.5'Y 5.5/8) Murly eonrse sand Poar 0 TED
Kereks Formatian (Faie T)
New Koroska (Fit B4) (10 YE 6 /5 Hilky medivm sad Faor 1.2 760

2 Texturps in parentheses nob determined by qusntitative mathads,
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between Bayara and Sebil Qibli by P. E. L. Smith and Robert J. Fultop
may clarity a part of this terminal Pleistocene time range. (2) The origing
of the contemporary floodplain are completely obscure in the Kom Omly
region. The modern Nile muds are considerably richer in silt and clay
and contain less sand than the Gebel Silsila Formation. Micas also appear
to be less abundant at present. Borings under the floodplain of Upper
Egypt (see Attia, 1954) generally show late Holocene muds resting
disconformably on fine, micaceous sands with abundant heavy minerals,
The latter almost certainly pertain to the Gebel Silsila Formation. In the
Edfu-Esna area, the general thickness of the recent alluvium is 5 to 1]
meters (estimate based on 15 bores selected from Attia, 1954: 14-27). Of
a total thickness of 5 meters at Hierakonpolis, midway between Edfu and
Esna, some 3 meters had already been deposited by 2250 n.c., when the
foundations of a Sixth Dynasty temple were laid. Assuming deposition of
10 or even 20 centimeters per century, late Holocene siltation at Hierakon-
polis certainly had begun by the beginning of the Predynastic period.
Consequently, earliest alluviation of the modern floodplain in Upper
Egypt may be contemporary with Member I of the Shaturma Formation,
But, as will be outlined in Chapter 6, the picture is far more complicated
in Nubia, where the modern floodplain is younger than 3000 B.c.

Seen in overview, the late Pleistocene deposits of the Kom Ombo area
are amazingly complex and are, as a consequence, rather informative.
Each section contributes this or that detail towards a fuller understand-
ing of past environments. Yet the totality of geomorphic change has been
small since the early Pleistocene. Denudation of older gravels, dissection
of wadis, and backwearing of slopes have taken place, but at rather slow
1rates. Chemical weathering, other than salt hydration, has been almost
insignificant from the geomorphic point of view, The amplitude of cli-
matic change has also been small. The only periods of significant local
runoff can be associated with the first part of the Korosko Formation and
with Member I of the Shaturma Formation. But even then, local climate
was arid, with 50 to 100 millimeters of rainfall at most. The other periads
of accelerated wadi activity were only a little moister than today, per-
haps 10 or 20 millimeters average precipitation. Despite the persistent
afidity of local climate since the early Pleistocene, these minor fluctua-
tions of climate certainly had significant ecological implications. And the
changing flood regime of the Nile must have affected the riverine zone
profoundly, providing ample grazing, game, and water during stages of
floodplain alluviation and restricting this same lifeline during intervals of
downcutting,

4

Geographical Factors Conditioning
Prehistoric Settlement of the
Kom Ombo Plain

Introduction

‘The sequence of Pleistocene and Holocene events outlined in the preced-
Eng chapters has obvious significance for an understanding of prehistoric
settlement on the Kom Ombo Plain. For one thing, climatic changes in a
‘harsh desert setting are pertinent to any discussion of prehistoric man. In
‘addition, many of the later prehistoric sites at Kom Ombo are found in
‘geological context, permitting detailed analysis of the local habitat. For
these reasons, it seems purposelul to focus the geomorphological evi-
dence on the prehistoric geography of early settlement. In the following
discussion of rﬂgiﬂnal environments and local settings, we have summa-
tized pertinent aspects of the material culture of prehistoric man at Kom
Ombo on the basis of preliminary archeological reports from the different
‘expeditions. This tentative archeological framework is then reviewed in
;.thE light of the palecenvironmental evidence, Needless to say, full eco-
logical interpretation of Stone Age sites and cultures cannot precede
publication of the detailed archealogical reports and must he undertaken
by the archeologists themselyes. But a sketch of the physical landscape,
‘with a cultural perspective, can most effectively state the earth scientists’
‘contribution to an interdisciplinary paleoecological study.

Early Paleolithic Industries of Southern Egypt

The oldest human industries of southern Egypt are recorded by stone
tools. These are found on the surface as sporadie finds or concentrated
sites, as well as within geological formations. These oldest assemblages

153
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are dominated by bifaces or “hand axes,” with some cores, tools made
from detached flakes, oceasional choppers, and hammerstones, Waste
flakes, the products of stone-working, may be abundant at sites employed
as “working floors,” Locally available rock forms the raw material, Oy
ganic vestiges have not been recovered from any Early Paleolithic sites,

Several groups of sites can be briefly mentioned as representative of
the Early Paleolithic industries. An authoritative study of a dozen major
sites in the desert east of Wadi Halfa and at Jebel Brinikol (Fig. 4-1) lag
been made by Jean and Geneviéve Guichard (1965: 70-84). Some of
these tool concentrations were collected from pediments near the foot of
residual hills or “gebels™; others were found on top of the butte and
mesaform gebels themselves. Although the majority are surface sites,
with a possible admixture of tools from different periods, several strati-
fied sites were excavated at moderate depths within colluvial deposits
containing Zootecus shells, It appears that these stratified sites were
disturbed and bedded by running water, whereas most of the gebel-tap
sites represent undisturbed working floors. There is no evidence of butch-
ering activities or of habitation. Ferruginous sandstone is the dominant
raw material, with some hifaces fashioned from thin ironstone slabs.
Various types of bifaces are typical of these assemblages, and only cleav-
ers and trihedral picks are conspicuously rare. A special “Nuhian” hiface
is common in the younger sites of the Early Palealithic group. Partly
dictated by the slablike raw material, these Nubian hifaces are rather flat,
symmetrical, and carefully trimmed, with the lower base describing a
circle and with the point sharply biconvex. Flake tools, struck in good
part from prepared, Levalloisian cores, are uncommon and are largely
confined to side-scrapers. Occasional hammerstones and choppers com-
plete the inventory, The Guichards indicate that these industries are
broadly similar to the range of early-to-final Acheulian in subsaharan
Africa. The Nubian bifaces, however, are peculiar to the sandstone
reaches of the Nile Valley.

An Upper Acheulian occupation site { Arkin-8} has heen excavated by
Chmielewski (1965: 153-55) from the upper part of a wadi alluyium, on
the western edge of the Nile Valley near Arkin. About 70% of the
artifacts were neither waterworn nor wind polished. Quartz pebbles were
the primary raw material, a factor largely responsible for the distinct
character of this assemblage compared with those of the Guichards
(1965). Nubian bifaces appear to be lacking, and the Levalloisian tech-
nique of core preparation is almost entirely absent. Instead, chopping
tools are common. Abundant oval, amygdaloid; and cordiform hifaces are
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Figr 4 ) Major Early and Middle Paleolithic sites in southern Egypt. Single (1) and
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typical of both the Arkin and the Wadi Halfa assemblages. The red (2,5
YR 6/4) wadi alluvium in question is consolidated by carbonates and, by
some tenuous indirect stratigraphy, is correlated with an undescribed
nilotic silt a kilometer to the east,

North of Edfu, Sandford and Arkell (1933: 27-28) reported a rich
Acheulian site on the landward margin of a + 30 meter gravel (Middle
Terrace?) on the east bank of the Nile at es-Sibaiya Station. The mate.
rials may be contemporary with the gravels. Rather erude bifaces, Coarse
flakes, and hammerstones, mainly in brown chert, characterize the asserm.
blage. Specific affinities with the Wadi Halfa and Arkin sites are few.

The last significant Early Paleolithic collections from southern Egypt
include three stratified sites in the Kharga area, excavated by Caton-
Thompson (1952; 25-26, 57-73, 95-98, Pl. 10-56) and E. W, Gardner. At
the moment, in fact, the longest published Acheulian series in Egypt
comes from mound spring KO-10, in the Kharga Depression. Made in a
pale chert, the Khargan bifaces exhibit few specific affinities with the
Nubian collections except for the almost total absence of cleavers. A good
proportion of the flakes were struck from prepared cores. In addition to
this Upper Acheulian industry, Caton-Thompson (1952: 26-27, 99-103,
Pl 57-60) found a so-called Acheulio-Levalloisian site geologically in
situ at Refuf Pass on the Kharga escarpment. Although younger in the
IgnnIogi::ﬂ] sequence, this collection is rather similar to the U pper Achen-

ian.

Ignoring the scattered surface finds or isolated “stratified” hand axes,
these four groups of Early Paleolithic sites show a considerable range of
typological differentiation, despite a close similarity in basic tool classes.
Although temporal and geographical differences may be involved, the
peculiarities of different raw materials may well have been paramount.
So, for example, the Guichards (1965) emphasize the similarity of their
collections to the Achenlian of Khor Abu Anga, near Khartum, which also
employs ferruginous sandstone as primary raw material,

Unfortunately, none of the Early Paleolithic sites is precisely dated.
Although correlations between the Kharga and Kurkur Oases (Chap. T)
tentatively supgest a Middle Pleistocene time range for the Upper
Acheulian and “Acheulio-Levalloisian,” the Arkin site -may possibly date
from the early stages of the Upper Pleistocene. Nowhere in the Nile
Valley have artifacts been found in the High Terrace or its probable
equivalents (see Chaps. 2 and 5; Sandford and Arkell, 1929, 1933, 1939
Sandford, 1934). Consequently, Early Paleolithic occupation in southern
Egypt appears to postdate alluviation of the High Terrace complex and
to predate aggradation of the Masmas Formation. Tt is unlikely that
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uman occupation spans the whole of this considerable interval of time.
‘Far more intensive and extensive archeological work will be necessary
‘efore either the temporal sequence or the geographical distribution of
3 ly Paleolithic settlement can be properly understood.

Early Paleolithic Settlement in the Kom Ombo Area

‘Bifacial artifacts, patinated and occasionally wind-polished or water-
worn, are found scattered on several of the Pleistocene gravel terraces of
‘the Kom Ombo region. Geologically stratified sites were not observed,
however, although earlier writers have reported scattered implements
?f'-mm some of the gravels. Vignard (1923: 4; 1954) obtained an Acheulian
biface from the Fatira beds at Muneiha, while Sandford and Arkell
6{1‘.}33 : 32-33, Pl 21-23) refer to waterworn or rolled bifaces of “Chel-
lean” type, found within or weathering out of various exposures of the
same beds.

- A complex surface site of Early Paleolithic type was collected from the
Fatira beds between Bayara and Muneiha by David S. Boeloyan. The
artifacts, still unstudied, include bifaces, cores, flakes, and possibly some
hammerstones. Dolerite is the primary raw material, to the total excusion
of sandstone and its derivatives. It is therefore not surprising that Nubian
bifaces are absent. All of the artifacts are wind polished or patinated, and
some are slightly waterworn. Being situated at elevations of 96 to 100
meters, these surface tool concentrations were washed over by the Nile
on at least several occasions during the late Pleistocene, so that specific
associations could hardly have been preserved intact. But the collections
%}‘lﬂmb;e]vea are of considerable typological interest. These sites at Mu-
nictha East may be contemporary with the terminal phases of the Fatira
- beds, since Vignard and Sandford found analogous bifaces in situ within
; '_ﬂ_l_iﬂ body of the gravel. Since “Mousterian” implements were found in
bundance under the Masmas Formation near Bavara (Vignard, 1923; 3,
), the Early Paleolithic collections from Muneiha East can hardly be
JYounger than the early Upper Pleistocene. They may represent work-
3 ﬁhﬂps of prehistoric groups that once frequented the adjacent Nile flood-
Plain, possibly during the Low Terrace stage.,

These scant comments summarize the extent of our present knuwledge
of the Jocal Early Paleclithic. Richer sites certainly exist but remain to be
Hiscoyered and collected. In the meanwhile, however, we know next to
thing about possible local antecedents of the Middle and Late Paleo-
lithic industries of the Kom Ombo region.
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Middle Paleolithic Industries of Southern Egypt

The most common prehistoric remains in southern Egypt are flakes ang
flake tools of Middle Paleclithic type. These are found scattered thmugh
the desert hills and plains on both sides of the Nile Valley and even oceny
hetween the dunes of the great Libyan sand seas. Locally, whereve;
suitable materials outcrop at the surface, great concentrations of tanls
and flaking debris litter the surface for kilometers. This is the case where
chert-bearing limestones or conglomerates are exposed along the Nile
Valley edges, as at Thebes ( Luxor), or where basal chert conglomerates
oceur in the Nubian Sandstone, as at Barramiya (Fig. 4-1). Elsewhere in
the sandstone country, primary or secondary forms of ferruginous sand-
stone or quartzitic ironstone were songht out and were found chiefly on
the gebel tops. Finally, the Pleistocene gravel terraces themselves pro-
vided suitable sites for countless flaking workshops.

The tvpology and classification of the Egvptian flake industries is
currently in a state of flux, Caton-Thompson (1946 ) outlined a sequence
of Middle Paleolithic industries of Levalloisian technique, based prima-
rily on the cultural and geological stratigraphy established at Kharga,
Intensive statistical study of large samples of Middle Paleolithic assem-
blages in the Wadi Halfa area by Jean and Geneviéve Guichard (1965 ),
Chmielewski (1965), and Wendorf, Shiner, and Marks (1965) suggests
that the older evolutionary scheme is untenable. Instead, at least three
distinet cultural traditions are apparent, and final publication of these
studies will mark a milestone in our understanding of this fascinating
culture phase.

The Guichards recognize a “classical” Mousterian tradition and a Nu-
bian Middle Paleolithic, the latter subdivided into two stages.

The classical Mousterian (Guichard and Guichard, 1965: 84-86) is
recorded from three major sites, all found on gebel-top surfaces east of
Wadi Halfa. Despite a great quantity of flakes, finished tools are few and
consist largely of Levalloisian flakes and a variety of cores. A few side-
serapers and denticulates are also present. These sites are interpreted as
workshops. Similarities and differences are immediately apparent be-
tween the “classical” Mousterian of the Guichards ( 1965) and the “typi-
cal” Mousterian industries found in colluvial deposits on the pediments
west and east of the Nile, north of Wadi Halfa (Wendorf, Shiner, and
Marks, 1965: xxii). Comparison of the industries must await publication
of findings from more recent excavations. Y

The Nubian Middle Paleolithic (Guichard and Guichard, 195-‘«“_
86-111) is based on 12 major surface sites from gebel tops east of Wadi
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alfa and at Abu Simbel, in some cases found on the surface of
reddish-yellow colluvia with Zootecus. Three tool types characterize this
industry: bifacially retouched foliate points with sharp and rounded
bases; convex-edged “Nubian” side-scrapers; and two peculiar types of
“Nubian” core, Except for the ubiquitous Levalloisian flakes and cores,
Ehiffaees oceur in 10 of the 12 collections, and side-serapers account for
929 to 609 of the total implements in each. Some of the bifacial leaf-
shaped objects recall the Sangoan and Lupemban of subsaharan Africa,
others the Aterian of northwestern Africa. The Guichards (1965: 98)
report six windbreaks from one site. Built of crude rock slabs, these
iﬁ*ucmms are two to four meters in Icngth and up to 70 centimeters high.
All open to the south. The working floors and these erude, unmortared
constructions may be contemporary,

- West of Dibeira (Arkin-5), Chmielewski (1965: 156-58) has de-
seribed a habitation site with an industry similar to the Nubian Middle
Paleolithic, labelled as “Sangoan.” Ferruginous sandstone is the primary
raw material here also. Arkin-5 was found within a reddish-vellow (5 YR
6/6) medium sand of colluvial origin, below a sand-swept and lag-
covered pediment surface. Slabs of ironstone were mined from beneath
the colluvium to be used for toolmaking, Some of the slabs were set
i}]ﬂique]y against the walls of an artificial pit, possibly making a habita-
ton site.

~ A third class of Middle Paleolithic assemblage is recognized by Wen-
‘dorf, Shiner, and Marks (1965 xxii—xxiii) at two sites east and north of
"'Wlaﬂi Halfa. This is a Denticulate Mousterian, with few side-serapers but
with 35% to 509 denticulates.

The temporal sequence of the Middle Paleolithic industries near Wadi
"._:_H_H]fil is difficult to establish in default of superimposed stratigraphy. On
ﬂ'le basis of different degrees of wind polish on tools, the Guichards
(1965: 110) suggest that the classical Mousterian is older than, or con-
temporary with, Nubian Middle Paleolithic 1. At the moment, the very
\general impression obtains that, althongh workshops were situated at
-%ﬁ_istances of 15 kilometers and more from the present Nile, true habita-
tion sites may have been confined to the actual valley margins. There is
%{ftﬂe reason to assume any significant, protracted Middle Paleolithic
‘Becupance of the desert hill country away from the Nile and the major
‘Wadis, Instead, mining and Haking were probably carried out on a peri-
_:;hﬁic or temporary basis, possibly during the course of hunting forays into
ﬂre desert wadis. The question of environmental change will be consid-
£red more specifically for the Kom Ombo area.

A terminus ante quem appears to be available for the Middle Paleo-



() * DESERT AND RIVER IN NUBIA

hie near Wadi Halfa. More evolved industries of Late Paltre(:]ithic type
cur within and under the Masmas (Khor Musa) FDT’H}E[—IIIHIL and the
iddle Paleclithic sites are distinctly earlier than this sedimentary unit
Vendorf, Shiner, and Marks, 1965: xvi, xxxv). Cmmequent‘l}', the loca]
iddle Paleolithic appears to be contemporary with, or earlier than, the
yrosko Formation.
The Russian Academy of Sciences collected a number of surfaq‘:e sileg
the Dakka-Kushtamna area, all of them flmmr:l among Iug: littering
ndstone outcrops within a kilometer or so of the Nile { Lyubin, 1964).
iree reasonably homogeneous collections were made at Khor Daw:jd (T
d IT) on the east bank and at Dakka (III) on the west. Thev (,'0.115151 of
res, flakes, flake blades, points, and some small bifaces, which are
mpared with the Upper Levalloisian of Kharga. Of the total of 143
tifacts at these three sites, 88% were made in ferruginized sandstone or
nstone, 8% in a greenstone, and 4% in chert. The proportions are the
me at each site. The deliberate selection of ironstone in an area with
nndant fine-grained igneous pebbles is noteworthy.

Middle Paleolithic Settlement in the
Kom Ombo Area

he distribution of Middle Paleolithic artifacts in the Kom Ombo region
rresponds closely with exposures of Pleistocene gravels. Artifacts of de
nds are rare on the sandstone uplands away from the gravels and Hlm-'ml
nches, This implies that the distribution of Middle Paleolithic a1:t1fm:t5
primarily restricted by the availability of suitable raw matermI‘ fﬂ;
olmaking. The gravels are dominated by dolerite and other fine-grainec
neous rocks, whereas only quartz and ironstone or ferruginous szm‘tl-
ome are found in the local Nubian Sandstone. Artitacts were ]_]rim‘al'l]}"
ade from dolerite and, less commonly, from felsite. Quartz and iron-
one were seldom employed. Deliberate preferences for eertain raw
aterials are indicated. )
Although Vignard (1923: 3; 1954) and Sandford and Arkell {1‘5313«1
i) have reported Mousterian-type implements from beds Llll[lﬂt'l_‘;‘i]'lgl
te Pleistocene silts between Bayara and Aklit, the exact nature O
ratigraphy of these finds is not quite clear. Middle Paleolithic slljrr{acfi
tes were collected from the Low Terrace surface near New Abu Simbe
¢ P. E. L. Smith and Martin A. Baumhoff. These included crude LE‘J':II]“
isian flakes and cores, some scattered hifaces, and a single pick. Associa-
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tions were unclear since the density of artifacts per unit of surface area
was low. A surface site on Gebel Silsila, mentioned by Vignard (1923: 3,
8, 67; 1955a ), was only collected in small part and was not published. We
failed to locate this or similar sites during our survey of Gebel Silsila in
1962.

One interesting surface collection, a major workshop site, was made on
a High Terrace spur near New Shaturma {Fig. 2-20) by P, E. L. Smith
and others in 1962. Although the artifacts will be published by Smith,
some provisional comments can be made here on the basis of a small,
separate collection we made from the southern periphery of the site,
These artifacts, not necessarily representative of the site as a whole, were
kindly examined by Leslie G. Freeman, There are a number of Levalloi-

sian flakes and cores, including a blade core and a point core; a regular-
ized core; a chopping tool; a few bifaces—some with thin hases; a blade:

‘a (possibly intentionally) broken bifacial leaf-shaped piece;
denticulate-edged tools; notches; a side-scraper; and a quantity of corti-
cal flakes. This collection might well represent a local, Egyptian, facies of
the Middle Paleolithic.

Dolerite and rare pieces of felsite form the raw material, Exposed faces
cof all artifacts are sand polished or patinated, while the underparts are
frequently veneered by a superficial, reddish weathering rind. Such
pieces were probably once embedded in a reddish soil or wash. The
artifacts lie scattered among a colluvial lag, but none of several dozen
pieces examined showed signs of water wear, It is, therefore, rather
probable that the workshop postdates the colluvium, which in turn is
E:}*ﬂunger than the deep, red paleosol developed on the gravels (see Chap.
2). In fact, weathering rinds up to 2 millimeters in thickness are evident
on the unworked portions of hand-axe butts, cores, and the external faces
iof flakes. Tt is, therefore, not unreasonable to assume that the pebbles
Were fashioned into artifacts after development of the red paleosol.
:_S‘lesequent reddening of flaked pebble surfaces has been quite superfi-
cial. This indicates that occupation was no earlier than the Middle Ter-
Tace. On the other hand, some waterworn artifacts, apparently derived
from this site, are found in the Korosko Formation at nearby New Ko-
-':I"ﬁSku. These include a proto-Levalloisian core and a simple blade seg-
_:I.:l?-'ﬂnt (Chap. 3), both of which may well belong to the New Shaturma
assemblage. Possibly, therefore, Middle Paleolithic settlement in the
Kom Ombo area was contemporary with the Korosko ageradation.

. Although the collecting of the New Shaturma site was not “controlled,”
It provides a good example of a Middle Paleolithic flaking floor, recording
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one or more periods of use. Probably most of the mtifﬂcts‘ are discards gy
are otherwise unfinished., If the suggested correlation with the Koroskq
Formation is correct, vegetation and game would have be_en abundant op
the floor of Wadi Shait, a few hundred yards away. It is herre that the
contemporary camp sites and living {hmrs were to be found. They have
long heen swept away in the course o repeat-?d stream cut and fill.

In retrospect, the Early and Middle Paleolithic inhabitants D.f the Kom
Ombo area have left an incomplete and biased record of their oceupa-
tion, OF all their implements, only stone tools survive, and most of their
stone artifacts, in as far as preserved, consist of waste flakes and imper-
fect or unfinished implements from working sites. Habitation or butcher-
ing sites cannot be verified around the Kom Dmbf} Flain. Th:ey may have
once heen located on the floors of Wadis Kharit and Shait, along the
peripheries of the Nile floodplain, or on the banks of thc.Nﬂe itself. but
these particular deposits have either been emded.m' .IJT.ITIf!Cl by younger
sediments, The popular notion that Paleolithic habitation was confined to
or concentrated on hilltops is contradicted by the workshop inventory qu
the gebel sites as well as by the hahitation sites uncovered in the Nile
Valley near Wadi Halfa. .

Seen within an ecological perspective, Early and Middle Paleolithic
oceupation of the deserts, no matter how transient, suggcsts. strongly Ithat
water, vegetation, and game were available in both the major and minor
wadis. Lacking sound correlations between sites and paleoclimatic
events, it is impossible to prove this point, But it is impruf::ub]e. that
prehistoric man would have ventured far from water, even if only to
obtain raw materials for toolmaking, This argument is borne out by tl}e
Late Paleolithic groups who confined themselves to the Nile floodplain
and its immediate environs at a time when the Egyptian climate was a
little moister than today, although arid nonetheless. During the Inngfr
pluvial periods of the Middle and early Upper Pleistocene, the major
wadis harbored stagnant pools of water long after the rainy seasor. 'd“,“]
in most wadi beds, ground water could probably be tapped by superficial
digging. A thorn savanna presumably lined the wadis—large or slmuﬂ—-—.
providing grazing for a variety of animals as well as food and fuel fm.
man. Whereas settlement was probably concentrated near perm_ameﬂi
sources of surface water in the major wadis and in the Nile Walley,
temporary or seasonal settlement may have been found wherever game
was abundant. Without organic refuse preserved from habitation sites,
however, it remains impossible to reconstruct the settlement patterns or
economic systems of these early populations.
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Late Paleolithic Industries of Southern Egypt
The Late Paleolithic of the Kom Ombo Plain is characterized by a
sequence of Sebilian industries as well as by a number of non-Sebilian
traditions whose mutnal relationships are as yet poorly understood. The
glassical Sebilian of the Kom Ombo Plain is widely regarded as a direct
pffshoot of Middle Paleolithic traditions in southern Egypt. Each stage of
ﬂm Sebilian exhibits further technological innovations, with the aban-
- donment of older tool types and the invention of new forms,

The first stage in the indigenous evolution at Kom Ombo is recorded
by the Lower Sebilian, an industry collected from one good site and
several mixed sites by Vignard (1923: 5-13; also Caton-Thompson,
- 1946). Found west of the Sebil Channel near Sebil Bahari, this site is at
~about 102 meters and may have been exposed by deflation from deposits
‘of the Channel-A stage. Levalloisian cores and flakes are common, but a
‘special, short-platformed core was used to detach subtriangular backed
Mlakes, trimmed by a steep retouch. These backed points, with or without
retouch, form the most characteristic item. Blades are very rare. A large
‘anvil stone and several large rock fragments, thought to belong to broken
hammerstones, were found. The raw materials include dolerite, “por-
phyry,” ferruginous sandstone, and quartz. Baked clay, in place, provides
‘evidence for hearths, while a fair number of badly smashed, mineralized
‘bone fragments give some indication of the butchering practices used.

~ The Middle Sebilian sites ( Vignard, 1923: 13-29), of which at least 58
‘were identified, are strung out along the surface of the Channel-A flood
platform at an elevation of 100 to 101 meters. Some sites were buried in
sand (Vignard, 1923: 26) and may originally have been in geological
context. Small Levalloisian cores are common, in part subsequently re-
touched and used as side-scrapers. Levalloisian flakes were replaced by
:b_s_.i:ked points, often with basal truncation or steeply retouched on one or
more margins,. Many of the flakes and points so produced have
Subgeometric shapes, approximating atypical triangles, trapezoids, or lu-
Tidtes, Some blade cores oceur as well as 4- to B-centimeter-long blades,
etouched in part and systematically snapped into shorter segments.
These, together with the first handstones and millingstones, are attrib-
‘I.lted to the second stage of the Middle Sebilian, a subdivision made on
-tenunus grounds, considering that we are dealing with surface sites. A
Hotable reduction in average size was achieved, hoth by flaking tech-
Biques and by deliberate snapping of flakes or blades. Chert and chalced-
ony form the major raw material, displacing dolerite and quartz.

‘These Middle Sebilian sites must, in part, have formed sizeable mid-
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dens with volumes of several cubic meters, and large enough to he
exploited for fertilizer (sebakh) by modern Egyptians, Shell was ay
important constituent, primarily that of Unio and Corbicula. Abundang
fauna, with all marrow bones systematically broken in similar places,
included the herbivores and fish identified in the faunal list of Gaillarg
(1934) (see Chap. 3). Masses of rock fragments (dolerite, “porphyry,”
quartz, sandstone) were carried in from nearby gravel terraces, to he
used as hammerstones or, possibly, as “pot-boilers” to heat water—
Vignard (1923: 26) suggests that red-hot rocks were taken from the fire
and dropped into water held in leather bags. In addition to ash, there
was much “baked” clay of red or black color. This is natural silt or clay,
partly fired in contact with hearths—either in situ underneath the fire or
in the form of earth clumps used to shield the flames or cover up glnw[ng
embers, The grinding stones were often smeared with ferric oxide and
several chunks of brownish or reddish oxides were found among the sites.
Although Vignard labels these as “limonite,” they were probably derived
from the hematite ores found in Wadi Abu Subeira or east of Aswan, 35
or more kilometers upstream. A single piece of white coral may indicate
trade connections with the Red Sea littoral.

The Upper Sebilian sites ( Vignard, 1923: 29-63) are located on a low
bench or on the floor of the Sebil Channel at elevations of 98 to 99 meters,
They appear to belong to Channel B. Diminutive forms are characteris-
tic, and the industry is predominantly submicrolithic in character. Small
points were retouched to serve as end-scrapers or arrow tips; others were
retouched on two or more sides; still others form triangles, trapezoids, or
lunates. There are great numbers of blades and bladelets, 1 to 7 centime-
ters in length and 0.3 to 2 centimeters in width, designed for various
purposes. Many of the small geometric flakes and particularly the micro-
burins, obtained from the flaking waste of innumerable triangles and
trapezoids, were probably mounted in wood or bone to be used as
arrows, spearheads, or harpoons. Microlithie serapers and borers are also
present. As in the case of the Middle Sebilian, there are grinding stones,
some smeared with oxide; bone fragments; shell, some deliberately bro-
ken; baked clay from hearths; and low middens. Pottery is entirely ab-
sent. In one of the 33 sites collected, Vignard (1923: 56) found a semicir-
cle of baked clay measuring 18 meters in length, 2 to 3 meters in width,
and 30 to 35 centimeters thick, He suggests that it delimited one side of a
living site.

As early as 1941, Huzayyin (p. 262) emphasized that the Sebilian
industries at Kom Ombo were differentiated on the basis of surface sites
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and that typological revision might be necessary. Caton-Thompson
'-'E'l'g:;ﬁ: 108, note 7) was equally reluctant to accept Vignard’s detailed
“subdivisions and intermediate stages for similar reasons. P. E, L. Smith
: (19644, b; 1966), who collected a number of sites in the Sehil area in
1963, confirms the basic scheme of sequential industries hut believes that
-modifications will be required, particularly in the delineation of the
Upper Sebilian. On the whole, however, these reservations are confined
to typological details. The presence of both habitation and flaking sites,
‘with evidence of complex human activity, is obvious, and the functional
relationship of these occupation floors to successive flood benches of the
Sebil Channel (Fig. 3-31) was clearly apparent during the course of our
field work.

After publication of his Sebil monograph, Vignard (1955a) discovered
an industry of Aurignacian affinities in 1922 near the southern bank of
‘Wadi Shait, about 7 kilometers southeast of Gebel Silsila Station.* P. E. L.
‘Smith (1966) excavated an identical site at Gebel Silsila 1, characterized
by many scrapers and burins. It is now called the Menchian. Two other,
non-Sebilian industries were excavated and first defined from Gebel
Silsila 1: (e) the Sebekian, a blade industry with some burins and

1. Vignard (1955b) also reports briefly on a sequence of Schilian 1, 11, and IIT
industries collected in the area almost due east of Kom Ombo near the Cassel Canal,
which he euphemistically designates as “Burg el-Makhazin.” These localities are
'511]}" deseribed in the vaguest of terms, and they were all lost to cultivation shortly
after Vignard's visits in 1922 and 1923. Most distinctive appear to have been the
__Ik'liddle Sebiliun collections made from among small shell heaps (primarily Unio),
aligned along small, sanded-up channels descending from the Burg el-Makhazin.
Possibly, we are dealing here with equivalents of the Ineiba Formation. Since there
dre next to no archeological materials in the Ineiba beds where exposed today,
however, it would seem more reasonable to associate these “Burg el-Makhazin® sites
with the temporary stage of exceptionally high Nile floods about 12,000 years apo.
The presence of Unio would, in fact, suggest the proximity of now-obscured Nile
channels. Whatever (he ecological setting may have heen, dolerite was the raw
material employed at these Middle Sebilian sites, in contradistinction to the flint,
chert, ete., used at Sebil and Gebel Silsila.

Vignard (1955h) also mentions Lower and Upper Sebilian sites from the foot-
slopes of the Burg el-Makhazin, The description of these Lower Sebilian materials is
Hot very convincing, and we are inclined to question the existence in this area of a
Sebilian sequence that parallels that at Sebil proper,

- 2. Here again it would be vital to have an understanding of the physical setting
t.*:f this “Wadi Shait” site as well as the nearby site of Menchia. Despite three notes
by Vignard (19554, b, ¢) on the sites from the eastern part of the Kom Ombo Plain,
the exact locations all remain uncertain. Unfortunately, since they have all been
“destroyed, it seems that we will never know their ecological significance.
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end-serapers, but lacking microburins and geometric forms (radiocarhoy,
dates 14,050 B.c., 12,280 B.c,, and 12,150 B.c.); chert is the MAjor raw
material; (B) the Silsilian, which underlies the Sebekian, is a true micrg-
lithic industry with burins, microburins, bladelets, and grinding stones.
exotic pebbles form the raw material. Finally, a last, as vet unnamed’
non-Sebilian industry utilizing Levalloisian techniques was Eﬂllectefi
from two small occupation sites of Khor el-Sil (radiocarbon date, 15 050
B.0. ). The archeological inventory here includes burins, grinding stones
and worked bone. :

The complexity of industrial traditions in the Late Paleolithic of the
Kom Ombo Plain is a little surprising, particularly when the sites are
almost all found in relation to channels of the Gebel Silsila Formation
and in similar ecological settings. Obviously, only a few of these indus.
tries are strictly contemporary, but the presence of a more or less contin-
nous, indigenous Sebilian tradition alongside of four or more distinet,
and possibly intrusive, groups in a time span of five millennia is neverthe-
less interesting. The physical setting and stratigraphy of several of these
sites will be outlined in the subsequent sections.

North of the Kom Ombo Plain, surface sites of Middle and Upper
Sebilian affinities were traced along the western margins of the valley as
far downstream as Esna (Sandford and Arkell, 1933: 45-47: also Caton-
Thompson, 1946). Upstream, the first and second raising of the Aswan
Dam seem to have submerged many of the Late Paleolithic cultures.
Sandford and Arkell {1933) mention no sites between Darau and Sebua,
nd, although the stretch between Aswan and Korosko was rapidly sur-
veyed by the Combined Prehistoric and Yale expeditions in 1964-65, it
loes not seem to have vielded much Late Paleolithic material. The
Russian expedition of 1961-62 reports two interesting Late Paleolithic
ites, however, including a collection of 1500 artifacts and chips weather-
ng out of nilotic gravelly sands (120 to 126 meters) at Khor Nabrug,
pposite the mouth of Wadi Allagi (Vinogradoy, 1964). Flint and chal-
edony form the raw material, and 80% of the material consists of flaking
;{Eh"is- Typologically the artifacts compare in a general fashion with the
IJpper Sehilian, although geometric forms are uncommon. ‘-.«'inugradﬂ\’
1964) emphasizes that this collection is not waterworn and that it
robably represents a workshop. A much smaller surface coneentration of
imilar typology was collected from similar sands of the Gebel Silsila
"ormation a little north of Kushtamna.

Upstream of Korosko, richer and more abundant sites appear once
gain. Four late Paleolithic industries have been identified in the
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pallana-Wadi Halfa area ( Waechter, 1965; Wendorf, Shiner, and Marks,
65). These include (a) the Khormusan, utilizing a highly evolved
1 eyalloisian technique, with a dominance of denticulates and burins;
“:},} the “Sebilian,” with certain clear similarities to the Middle Sebilian
Vignard (1923): (c¢) the Halfan, with backed flakes and backed
croblades but dominated by a special type of retouched or unre-
&gﬁnﬁe& flake; these Halfan flakes also occur at Khor el-Sil; and (d) the
‘Oadan, including cortex-backed scrapers, lunates, retouched points, bu-
:Esins, and retouched flakes, mainly of microlithie character. The Khormu-
‘san has two radiocarbon determinations of 20,750 and 15,850 B.c. and
‘extends through the entire Masmas (Khor Musa) Formation into the
‘base of the Gebel Silsila (Sahaba) Formation. The “Sebilian” extends
ugh the entire Gebel Silsila Formation, and its latest known ex-
sion has a C"' determination of 9000 B.c. The type site of the Halfan,
at the base of the Gebel Silsila Formation, has a radiccarbon date of
4.550) B.c. Finally, the Qadan, which postdates the classical develop-
‘ment of the Gebel Silsila Formation, has C" determinations of 9950 and
4400 B.c. Of possible relation to the Qadan are the fine-harbed bone
oints excavated by Wendt (1966) from an abri { “Catfish Cave”) east of
Abrim and which predate a level with a C'* determination of 5100 s.c.
Working west of Wadi Halfa, the University of Colorado expedition
‘has devised a scheme of five industrial complexes (Wheat and Irwin,
3), some of which can he readily equated with those of Wendorf,
ier, and Marks (1965). The Buhen is a Levalloisian lacies using white
nartz, chert, and ferricrete sandstone. It includes a large number of
urin types and is probably analogous to the Khormusan. The Halfan
istry corresponds to the industry of the same name as identified by
Combined Prehistoric Expedition. The Dabarosan, nsing a double-
ed core technique, includes blades, denticulates, scrapers, perfora-
, and burins. It has a radiocarbon date of 16,140 s.c. {Hewes et al.,
; Hewes, 1964). An unnamed industry, with curvate-backed blade-
and geometric microliths follows. Finally, the Wadi industry has
bro ﬂd_ similarities with the Qadan. '
5 mﬂmatinn on the industries of the Ballana—Wadi Halfa area is com-
Plemented by a number of paleontological discoveries. A cemetery with
» mineralized skeletons was excavated west of Wadi Halfa by the
2 Mdu expedition. The human remains, while obviously Homo sapiens
Piens, have several strikingly robust, primitive features (Hewes et al.,
B4; Armelagos et al., 1965). This cemetery is associated with the Wadi
.plex of Wheat and Trwin (1965) and is thought to date from about
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5000 B.c. A massive human mandible, suggestive of the same population,
is associated with a Halfan site nearby (Armelagos, 1964). Anothe,
burial, with two skeletons of similar type, was uncovered north of Wyg;
Halfa (Solecki, 1963 )—unfortunately, without direct cultural assoej,.
tions. More recently, the Combined Prehistoric Expedition found twe
further cemeteries, again with populations of similar ITlOI‘phD-lUg}.-T at
Dibeira and at Tushka, The former is associated with the Qadan, the
Jatter with the Halfan (Wendorf, 1965). Significantly, the human ro.
mains at Gebel Silsila 2B also pertain to a similar physical type (Reed,
1965a ).

Althongh the industries of the Ballana—Wadi Halfa area are part of an
independent complex of industries, there are obvious analogies with the
Late Paleolithic of the Kom Ombo Plain, The same shift from Levalloj-
sian to microlithic techniques at both localities is accompanied early in
the sequence by a change from local raw materials to nilotic pebbles.
Skeletal materials from broadly morphologically similar human popula-
tions are widespread in both areas. Although some industries were
widely dispersed, different traditions, local or intrusive, appear to have
persisted side by side with them. A balanced overview of these rather
complicated Late Paleolithic assemblages of southern Egypt will only be
possible after publication of final reports by all of the archeological
missions.

Physical Setting of Occupation Sites at
Gebel Silsila 2A

The archeological site Gebel Silsila 24 occupies an area of over 250,000
square meters on the western bank of former Channel A, adjacent tn_KIﬂ
819 of the railroad (Fig. 3-23). Rich but heterogeneous industries litter
the surface and were collected during November and December of 1962
by Martin Baumhoff and Heinz Walter, using 30 by 60 meter squares
(see Reed et al., n.d.).

Although some artifacts are found on top of the yardangs (see Cl!lill"
3), concentrations are limited to the surface lag in the intervening
depressions. Nowhere could artifacts or bone be seen in the uhul'llﬂéﬂ;fr
natural exposures on yardang faces. In one case, however, appmxj_mutﬁ:‘}
200 artifacts were found within or weathering out of a large slab of hefhtﬂ
cemented duricrust, some 4 to 5 centimeters thick, The material is 2

pale-brown (10 YR 6/3) silty medium sand with 67 carbonates, a pH 0%

6.4 to 6.7, and 10,000 parts per 1,000,000 water-soluble salts ( No. 142,

PHEHISTORIC SETTLEMENT OF THE KOM OMBEO PLAIN * 169

“Table 3-8). This slab was originally part of a pedogenetic lime-salt erust,
developed in the terminal levee deposits of Channel A. It contains a
] j’;:l:meﬂ small fragments of mineralized, sand-blasted bone. After final
' abhandonment of the Fatira Channel, deflation removed softer sandy beds
] dually undermined the crust. Found at an elevation of 96.5
| eters today, the slab has been lowered at least 3 meters from its original
position. The only similar crust preserved in place was found at 99 meters
elevation on a yardang top 700 meters due south. In that case, no arti-
e ts were found in situ, although chunks of fire-reddened clay were
embedded in the crust.
~ The artifacts from the duricrust slab form part of a workshop and
consist of flaking waste or rejects. Two atypical triangles (2.4 and 2.6 em
1o ig); a small, retouched point (2.6 em); and a number of flakes, de-
ched from cores after removal of blades and microbladelets, all suggest
per Sebilian or other microlithic affinities, however. The minute size of
e flaking waste supports the argument for a submicrolithic industry.
raw material is a pale-brown chert, and preserved pieces of cortex
er nodules originally 4 to 6 centimeters in diameter. Several segments
ortex are deeply weathered and show hematite stains, suggesting the
tira beds as the source of the chert pebbles. The surface artifacts from
the adjacent, collected square (S—4, E-1) may amplify the technological
picture.
This small collection is hardly representative of the rather variable
industries found in the grid rectangles. But it points toward the upper-
most strata, above 98 meters. as the probable source of the deflated
ifacts. Tt is difficult to decide today whether there originally was much
ical stratigraphy at Gebel Silsila 2A. Preliminary assessment of the
tact assemblages indicates that several industries, none apparently
ely related to the Sebilian sequence, are present (Reed et al., n.d.).
though Channel A is older than Channel B, it is possible that surface
related to Channel B, perhaps even mantled by flood silts, originally
d on top of the site-A complex. The duricrust with artifacts may be
such an example. Although typological and radiocarbon analyses
S0rt out many of the inherent difficulties, the internal stratigraphy of
€ major artifact concentrations may prove impossible to resolve.
T]_JE ecological setting of the 2A sites can only be inferred from their
side location in an area of complex riverbank and levee beds (see
3). What little bone is preserved is generally fragmentary, miner-
Zed, and wind-abraded. Tt may also have been waterworn originally,
Btification of some of the bone seems possible. Although the levee
665 show frequent root drip and occasional pieces of calcified wood,



170 * DESERT AND RIVER IN NUBIA

most of the casts and fillings pertain to lower plants. Evidence concery,.
ing the nature of the occupation sites must be awaited from the arche,,.
logical reports.

Presumably, vegetative growth was optimal during the postflood pe-
riod, between October and January, while Channel A was reduced to ap
insignificant rivalet. Abundant fish could be taken in shallow pools of
water with little effort. Semiaguatic, woodland, and steppe animals conld
be stalked in the riverine thickets or as they approached the stream gt
night to water. By midwinter, the Fatira Channel may have dried out s
that the seasonal settlements were shifted to the banks of the Nile proper
or were abandoned in favor of a more mobile hunting subsistence.

Physical Setting of Gebel Silsila 2B, Area 1

Excavation and surface collecting at Gebel Silsila 2B (Fig. 3-23) hy
Baumhoff (1965) and Walter were begun in December, 1962, and termi-
nated the nt]nwing March. About 9.600 square meters were systemati-
cally collected by 10-meter squares within and on both sides of the
former Channel B (see Chap, 3), while two stratified east-bank sites
were excavated. Good site preservation permits a far better interpreta-
tion of the local site settings, Most of the occupation levels found in situ
were distinetly localized on inclined, backset levee beds. Much of the
cultural material is also found among the surface lag of the old channel
itself (Fig. 3-23). This suggests that the channel was abandoned by the
Nile during the low-water season for at least a part of the Channel-B
period. The abundance of shell and catfish hones and the presence of
both aquatic and terrestrial animals suggests a highly riverine setting.
This would be compatible with a flood arm active during the high-water
season (late July through October), followed by reduction to a small
watercourse or to a string of subcontinuous pools for the remainder of the
year,

The setting and microstratigraphy of Area I has already been outlined
(Chap, 3) and illustrated (F igs. 3-26, 3-27, Table 3-3). The nature of
the archeological levels still remains to be discussed.

LEVEL 1

The prineipal archeological feature of Level 1, bed ¢, includes a scatter-
ing of artifacts, made from exotic, multicolored nilotic pebbles, and the
human frontal hone (Reed, 1965a) alluded to already. The bed itself
consists of a subcontinuous lense of pseudo-pebbles with a silty sand
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- matrix. To obtain an idea of the concentration and type of material
mﬂﬂﬂ and on top of this lense, we analyzed two random 25-centimeter

squares. The first contained:

22 rolled concretions and silt pseudo-pebbles
3 single Unio shells
3 single Corbicula shells
1 artifact.

The second included:

206 pseudo-pebbles
2 coarse pebbles of light-gray shale
9 single Unio shells
7 single Corbicula shells
3 subrounded pebbles of fire-reddened, charred silt
2 fragments of rolled mammalian bone,

‘On a more general basis, between 25% and 509 of the bivalve shells are
found as contiguous, matching pairs. These are probably the proportions
generally found in natural deposits. The rolled bone and baked silt
pseudo-pebbles strongly suggest derivation for all of the cultural mate-
rials, and, except for the artifacts and the skull fragment, this is a natural
deposit, In other words, we are not dealing here with an occupation floor
but with archeological materials derived from an eroded, older site up-

LEVEL 2

Bed d, the major archeological level excavated by the Yale expedition, is
a consolidated, backset bed with pseudo-pebbles and medium quartz
_-;gravel,_ set in a matrix of silty sand. The impregnation with secondary
‘carbonates and other evaporites is notable {Table 3-5), as is the coarse
Vertical and horizontal root drip contemporary with the former exposure
©of this surface. One such root cast was 4 to 5 centimeters thick and over
11{1 centimeters long. A protracted period of subaerial weathering is
Efﬂggested, during which solubles were concentrated at or just below the
surface by upward capillary movement of soil water, Seasonal resolution
does not seem to have been effective, which suggests a lack of seasonal
"ﬁﬂDﬂﬁlg at the time. At a later date, bed d was rapidly buried by the
Hluvial sands of bed e.
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The archeological materials are embedded in, or more commonly reg
on, bed d (Fig. 4-2). They include large quantities of worked chert ang
flint, suggesting a toolmaking tradition intermediate between the Midd]a
and the Upper Sebilian (Reed et al., n.d.; Baumhoff, 1965). In additioy,
to fragments of innumerable grinding stones, there is a great mass of
fractured rock scattered at random over this surface. Fragments of man.
malian and catfish bone are abundant, some with deliberate fractures o
evidence of artificial working,

A first problem is the nature and origin of the fractured rock. A meter
square (C-2) was removed, and all material over 2 centimeters in length,
other than fashioned implements, was identified and counted out by the
authors. The results are given in Table 4-1. In addition, there were 30
single shells of Unio and 8 of Corbicula. All of the rock, except for 6
quartz pebbles, was fractured, whereas the pseudo-pebbles were 1009
intact, This dichotomy can best be explained by human intervention.
Equally significant is the fact that crude rock fragments were entirely
ahsent in Level 1 and in all nonarcheological beds. This material was well
beyond the competence of the Silsila Channel and was not freshly rolled.
It could all have been obtained from the Fatira terrace, about 2 kilome-
ters away. And it was certainly fractured deliberately or through use at
the site. Vignard (1923: 26) records similar rock debris from his Middle
and Upper Sehilian middens,

The second question is whether the archeological materials are undis-
turbed and in situ, or whether they were derived and stream bedded—or
at least subsequently reworked by fluvial agencies. To resolve this prob-
lem, we constructed an orientation diagram, Since the fractured rocks
form part of the archeological inventory and since their major axes are
ideally suited for compass orientation study, a total of 100 were measured
at random from 4 different squares. Dividing these into 9 quadrants of
20 each, the following distribution patterns are obtained:

N 5° -25°E 12
N 25° - 45°F 16
N 45° - 65°E 14
N 65° - 85°E el
N 8° -105°E ]
N 5°E-15°W 12
N 15% - 35°W T
N 35° - 55°W 15
N 55° - 75°W 5

Flg 4-2, The occupation foor (Level 2) of Gebel Silsila 2B, Area 1. Mote intact
Mhiandstone, chert artifact, and fragments of bone and shell amid rock debris,
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Obviously there is no alignment whatever to the normal dip of the heds
(N 10°-20° E) or parallel with the former direction of stream flow (N
60°-80° W ). The standard deviation is only 4.0, and there can be nq
question that this is a random scatter, in which distribution reflect
human activities rather than stream bedding. In other words, Level 2 i
an occupation Hoor in sifu, in both the geological and the archeologicy]
sense. Deposition of bed e does not seem to have disturbed the site in any
measurable fashion. The southeastern edge of the site has been washed
away, however, and a line of cobbles marking this periphery is oriented
with the stream channel.

Table 4=1. Coarse ageregates from Bouare C-2, Level 2, Gebel Silsila 2B, Area T

Total Chver
Material numhber 2-6icm Giem  Fraetured Intact

Pasudo-pebhles 1,265 1,260 3 — 1,263

{noncretions,

ailt, ete.)
Handetone 133 1ol 32 133 -
Chagirts and 02 e - bt i}

fuirtaite
Cherty limeatone 4 4 - 4 —
Diolerite 108 1H 1 108 —

Total 1,600 1,556 4l dil 1,264

The abundance of fractured bone and of grinding stones, together with
the comparatively limited proportions of flaking waste, indicate that
Level 2 is a living site. The grinding stones were probably used to grind
pigment for body paint, since more than 80% of these fragments show
traces of reddish stains under the microscope (Baumhoff, 1965). Body
paint—but green in color—was a rather significant eultural trait of the
Predynastic Egyptians ( Baumgartel, 1965), so that, conceivably, these
grinding stones were in no way related to food preparation.

LEVEL 3

A secondary archeological horizon is associated with bed f. The stratum
itselt is a subcontinuous surface of pseudo-pebbles with rare quartz. It is
consolidated by carbonates (43% CaCO, ), which penetrate a little into
the top of bed ¢ where there is some root drip. The pseudo-pebbles are
locally concentrated and appear to have been disturbed by fluvial wash-
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. and local stripping. Subaerial weathering appears to postdate this
;;s'ﬁpgfﬁ{‘.iﬂ.l erosion. .

A scatter of artifacts and bone fragments occurs on top of this surface,
ogether with abundant, stratified Unio and Corbicula shells (23% to
5{}% contiguous ). All of the bone has been somewhat rolled, however,
while subrounded to rounded pseudo-pebbles of baked, reddish-yellow
t oceur throughout. Although most of the artifacts are quite fresh, some
are slightly but distinetly waterworn. Two 25-centimeter squares were
';again examined in total. The first contained:

64 pseudo-pebbles (2 to 5 cm long)
1 quartz pebble (1.7 cm )
4 single Unio shells
2 single Corbicula shells
3 artifacts
2 dolerite fragments (2.8 and 3.9 em long ).

The second included:

111 pseudo-pebbles
5 single Unio shells
1 Corbicula shell
1 artifact
2 sandstone fragments (7.0 and 9.4 cm long ).

‘Except for the scattered rock fragments, this horizon is quite similar to
‘Level 1 and almost certainly does not represent an occupation floor in
situ. Everything can be readily explained by derivation from an eroded
';-‘f!'.‘)licvupatinn site a little upstream. Such a site need not be younger than
Level 2,

LEVEL <

A great number of microlithic artifacts occur in hed h, which is locally
‘Superimposed on g. A surface collection was made of these artifacts,
~which litter the edge of the Masmas Formation as far as Area IT—where
‘similar artifacts, also made in multicolored, nilotic pebbles, oceur in two
‘archeological horizons. Several hearths, baked into clayey heds of the
Masmas unit, occur at the base of g, about 70 meters southeast of Area L
Since the silt comprising bed g is loose and badly disturbed, it is impossi-
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ble to ascertain the nature of these occupation sites or, for that m:;tter
whether we are dealing with a true flood silt or a colluvium.

INTERFRETATION

The Area I sites present an excellent type case that includes different
examples of Late Paleolithic occupation. Level 2 may have been the most
typical, a living site on the sloping bank of a seasonal overflow channel,
Comparable physical settings can still be seen along the Nile in Novem.
ber and December, when the river exposes its banks, foot by foot, ve-
neered by a fresh mantle of clean sand. Where low islands or major
sandbanks slow down the waters at flood stage, silts may be accreted for
several months under slough-like conditions. Tamarisk scrub, sedge,
grass, and patches of halfa emerge on the riverbanks, giving way to
acacias or palms on the berm of the levees. The margins of the late
Pleistocene Fatira Channel must have once been similar, with stretches
of sandy and of muddy banks, partly vegetated by scrub and bunch
grasses and surmounted by a fringe of woodland or savanna within the
range of the groundwater table. Abandoned channel stretches held pools
of quiet water where flocks of birds, including Egyptian goose, several
kinds of duck, heron, and stork (see Reed, 19655 ), presumably congre-
gated in great numbers. The arrival of a group of hippopotamus or
crocodile may have caused commotion among the riverbank settlers
when wild cattle, buffalo, and warthog (see Reed, 1965h, 1966) browsed
in the riverine woodlands. Further out in the desert savanna, Barbary
sheep, hartebeest, isabella gazelle, and wild ass grazed, on the alert for
preying felids (see Reed, 19655, 1966).

Many sites comparable to Level 2 were occupied for a season or more
and were then abandoned, Sometimes a location used for several seasons
was found swept away after the flood, as the channel shifted back and
forth. Oceupation refuse and possibly a number of burials were eroded in
this manner and were reworked among the deposits of the stream bed or
laig élmim again on the banks. This may have been the origin of Levels 1
and 3,

Finally, some prehistoric groups appear to have occupied the levees,
the highest ground in stream proximity. Here they might be able to stay
out the flood without shifting their campsites. Perhaps there were added
advantages to local hunting at that time of the year. Larger animals were
easily bemired on the muddy alluvial flats, ready preys to the huntsman
with a microlith-tipped arrow or javelin. The location of Level 4 can be
most readily explained in this fashion.
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On frequent occasions, rocks were carried in from the Pleistocene
;gi-g-._rsls at Fatira or elsewhere, the flint nodules to be worked, the harder
rocks to be used as hammerstones or to smash animal bone in order to get
at the marrow. Some groups preferred the exotic pebbles exposed in the
main course of the Nile at low water, colorful red jasper and carnelian,
; white chalcedony, brightly banded agate—semiprecions stones
even to this day and suitable raw materials for prehistoric flint working,
Red ochre from the hematite exposures found in wadi valleys a day or
:'jﬁa.ru's travel further upstream was occasionally collected or traded.

Physical Setting of Gebel Silsila 2B, Area II

‘The Area I site (see Chap. 3) was partly excavated by David §. Boloyan
in February, 1963, The archeological materials are confined to beds § and
3, which are locally superimposed and elsewhere separated by a lense of
sandy silt (y). Occupation was more or less continuous, however, and
there appear to be no significant differences in the cultural inventory.
Fresh microlithic artifacts, rather similar to those found in bed h of Area
1, occnr in great masses among the psendo-pebbles of bed @. In part they
are stratified, in part, chaotically bedded, as if they had been stamped
into wet mud underfoot. Fractured pieces of dolerite and quartz and
‘occasional, fragmentary Unio shell are also present. The same features
oceur in the silty sand of bed 8, together with fragments of fish and
mammalian bhone,

Since the strata in question belong to a small, subsidiary overflow
channel some 7 to 8 meters in width, the site was probably used after the
flood peak had passed. The bedding of the artifacts suggests that the
‘sediments were still wet at the time of occupation. This fits in well with
the overall geomorphic interpretation of the 2B sites.

Physical Setting of Occupation Sites at Khor El-Sil

‘The Late Paleolithic sites on the Manshiva Channel at Khor el-5il were
collected or excavated in late October and early November of 1962 by P.
'E. L. Smith, in part in conjunction with Martin A, Baumhoff. All of these
sites are related to the Gebel Silsila Formation and were originally strati-
fied within the beds of a minor Nile channel once flowing 1.5 to 2
kilometers east of the railway, joining the Fatira Channel at the northern
end of the plain.
The one site with stratigraphy at depth, Khor el-Sil 2 (Fig. 3-28),
illustrates the nature of these occupation floors. The lag surface included
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root-cast fragments (up to 10 em long, in part spongy ), wind-scoureq
concretions (under 1 em diameter), fine to medium quartz pebbles, ang
broken Cleopatra shells, Abundant chert artifacts (see P. E. L. Smith
1966), chunks of fire-reddened clay, fragmentary animal and fish hone,

L

and “intrusive,” coarse concretions of patinated chert can be included in
the archeological inventory. The strata, from top to bottom (Fig. 4-3)
inelude:

a) 10 to 20 em. Pale-brown (10 YR 6/3+4), medium-sandy silt with rare
dispersed concretions and rich in mica and heavy minerals; well stratified,
loose, single-grain structure (No. 27, Table 3-8). Artifacts are found near the
top of this bed and again at the base, although the bulk of these flood silts are
quite sterile.

b} 3 to 5 em. Subsurface crust consisting primarily of same material as bed
a, partly consolidated by salt and calcium carbonate. A subcontinuous lense
of coarse sand, up to 2 cm thick, with some quartz pebbles, often forms the
quer part of this crust. Salt and carbonate enrichment is greatest at the base
of such sand lenses, with as much as 52% CaCOy. A compaosite sample of the
crust yielded a texture of silty sand (No. 28, Table 3-8). Structure is medium,
subangular blocky, favouring breakdown of the crust into concretions similar
in shape to those of the surface lag. This is the mixed Ca/Sa-horizon of a crust
Yerma soil (Kubiena, 1953: 184-85) or orthic Calcorthid (G. D, Smith et al,
1860: 157-58), A fair number of artifacts were embedded within the crust or
just on top of it, together with Unio, fish, and bone fragments. A piece of
charred sandstone, foreign to the site, was found at the base of the crust, pene-
trating into bed ¢.

¢) 40 to 50 om, Very-pale-brown (10 YR 6-7/3), coarse sand with laminae
of mica and heavy minerals; horizontal, well stratified; loose, single-grain
structure. Sterile except for a picce of mammalian long bone near the top.

d} Over 30 em. Alternating foresets of brown (10 YR 5-6/3), medium-
sandy silt (averaging 2 em thick) and very-pale-brown (10 YR 6-7/3), coarse
sands, di}:ping 15% to 45% to NNW, These channel beds are sterile.

The recognition of the Ca/Sa-horizon is of value in interpreting similar
duricrusts at Gebel Silsila 2. Duripans of this type were commonly ob-
served at Khor el-Sil, always near or along the contact between heds of
different texture, at variable depths but always within 40 centimeters of
the surface, These are typical arid-zone soil phenomena, reflecting down-
ward leaching as well as upward capillarity, Where destroyed, however,
these duripans do not form again under present climatic conditions, and,
where deflated, they are gradually undermined. Tt is almost certain that
these are fossil features that require considerably more rainfall to form.
possibly on the order of 100 millimeters per year.
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per part of crust and as a surface lag. Map: UW Cartographic Lab.

The second point of interest in this profile is the zone of “clean” silt
separating analogous concretions and artifacts in the lag above and in the
crust below. One possible explanation is to assume two archeological
EI_&VB]S. The deposits are all water-laid, and the artifacts show some evi-
‘dence of fluvial disturbance. Thus, there might be two successive oceupa-
‘tions at the same locality, separated by a rather short time interval,
:"Typolngicall}', however, the surface and subsurface artifacts are identical
(P. E. L. Smith, in litt, March 15, 1966), and the argument for an
‘upward migration of coarser materials to the surface, leaving an in-
‘termediate zone free of artifacts, concretions, and pebbles, seems a more
reasonable one. This desert process has been advocated by Springer
(1958), Buol (1965), and Cooke (1965), who explain it by alternate
‘wetting and drying of the soil. The structural deterioration of the sandy
silt of bed a to a loose, powdery horizon, readily compacted under foot,
‘supports this pedogenetic hypothesis. Other cases at Khor el-5il of duri-
pan coneretions found in exposed lag, up to 15 centimeters above the
Subsurface crust from which they were derived, support this argument.
In conclusion, we believe it likely that only one archeological level is
Present at Khor el-Sil 2. It would originally have been found in the lower
Part of bed a but would have migrated upward through gradual displace-
‘ment in a powdery, desert topsoil. Only those artifacts adhering to the
duripan may be still strictly in situ.

‘At Khor el-8il 1 { Fig. 3-28), archeological materials of mixed typology

(see P. E. L. Smith, 1966) are essentially confined to the surface lag and

w. 4-3, Microstratigraphy of the Late Paleolithic site Khor el-5il 2. Artifacts ocour cemented to

k1
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include windworn or waterworn bone fragments, sandstone rubble,
coarse chert nodules, and a block of shell conglomerate of unknowr
origin. Among the natural residue are concretions, root cast fragments,
pieces of abraded Unio shell, and quartz pebbles. A powdery zone of 5 tq,
10 centimeters of homogeneous, clayey silt (No. 26, Table 3-8) overlies 4
soft, gypsum horizon ( No. 31, Table 3-8} up to 5 centimeters thick,

The site of Khor el-5il 3, situated a little northwest of locality 1, i
analogous. The powdery horizon is 10 to 20 centimeters deep, the Sa-
horizon up to 3 centimeters thick. Unio shells from this site gave a
radiocarbon date of 15,050 B.c. = 600 (I-1297; P. E. L. Smith, in litt,
March 15, 1966 ).

The Khor el-Sil sites 1 to 3, as well as less significant surface sites at
Yardang 1 (Fig. 3-28) and near the Khor el-Sil drain (Fig. 3-29), all
seem to be related to broadly contemporary, flood-silt horizons, resting
on sterile riverbed sands, They may have been situated in relation to the
silt-filled channel of Fig. 3-28, marking a terminal stage of the Manshiya
Channel.

Another surface collection representing a distinctive industry, Khor
el-Sil IV, was made by P. E. L. Smith (1966) a little south of this area in
the spring of 1963. Its physical setting has been studied by R. J. Fulton.

Physical Setting of Occupation Sites Along
the Sebil Channel

The nature of the occupation sites of the classic Sebil area and their
relationship to the Sebil Channel (see Chap. 3) has already been summa-
rized from the original account of Vignard (1923). A few words may be
said, however, about the record as visible during 1962-63.

No middens of any size were seen between Sebil Qibli and Bahari.
These had either been collected by Vignard or destroyed by sebakh
diggers. Sandford and Arkell (1933: 51) also fail to reconfirm the obser-
vations of Vignard. Between Sebil Qibli and Matana Bahari, a long ridge
of Unio shell, with intermingled Cleopatra and Corbicula, obviously
marks the western streambank on top of the 100- to 101-meter flood
bench (Fig. 3-31). Occasional waterworn artifacts among the shells
emphasize that much of this was a natural deposit. Kill sites with animal
bones and implement concentrations occur sporadically on or near this
same ridge, however, C. A, Reed identified Bos, Equus asinus, and ante-
ope or gazelle in association with blades and grinding stones at one such

PREHISTORIC SETTLEMENT OF THE KOM OMBO PLAIN *+ 181

site. Much of the area is obviously deflated; elsewhere, a layer of loose,
coarse sand rests on the eroded surface of backset and topset river-
margin beds (Fig. 3-32). Quite possibly some of Vignard's sites were
natural accumulations of derived materials rather than living sites in situ.
‘But there was once, at least before the grading machines destroyed this
Pleistocene museum, a wealth of true occupation sites in the area, and it
spems very probable that many of these sites were originally buried by
flood silts. They have been exposed by deflation, in much the same way
“as Gebel Silsila 2A.,

Physical Setting of the Dar Es-Salam Site

‘A sutface site was collected in March, 1963, by Martin Baumhoff about
1.6 kilometers due east of Dar es-Salam. A microlithic assemblage with
catfish bone and some [ragments of mammalian bone appears to have
been denuded out of the Gebel Silsila Formation at this locality. These
materials were exposed on the southwest slope of a yardang and presum-
ably come from a former oceupation site. Although the irrigation projects
nearby obscure the paleogeography of ancient Nile channels, a meander
arm or overflow channel once curved well east of Daran, rejoining the
main Nile near Bayara, The topography of the Dar es-Salam area closely
resembles that of Gebel Silsila 2A.

Other Late Paleolithic sites were discovered by P. E. L. Smith a little
further north.

Late Paleolithic Geography of the Kom Ombo Plain

The Late Paleolithic cultures of the Kom Ombo Plain were contemporary
‘with a geological formation and can be fairly accurately dated within the

- time range 15,000 to 10,000 v.c., plus or minus 500 years. This well-

‘defined temporal unit has a fairly substantial geomorphic record. Al-
though analysis of the biological and archeological evidence is still in-
‘complete, the available data do allow a tentative reconstruction of Late
Paleolithic geography.

REGIONAL ENVIRONMENT

':Lal:e Palealithic climate of the Kom Ombo Plain is best documented in
the geomorphic record. Fossil dunes or other eclian deposits appear to he
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absent, and there is nothing to prove significant deflation or sand hlagt 4
this time. Deposition was limited to fluvial agencies. A vigorous flogg
regime led to aggradation of silts, sands, and gravels within the confineg
of the Nile floodplain. The wadis of the Red Sea Hill country, as recordeq
by the contemporary Ineiba Formation, were also comparatively active,
Surface denudation by rain wash, or cut and fill by local wadis, remained
unimportant. There is no evidence of frost-weathering or of significant
chemical decomposition. The soil record is limited to several salt o
carbonate horizons pertaining to desert paleosols (crust Yermas or Cal-
corthids) that developed on several occasions during and after deposi-
tion of the Gebel Silsila Formation. They imply some local rainfall,
sufficient to leach the top 10 to 15 centimeters of the soil, Paleobotanical
remains other than root casts are so few that they contribute very little to
the environmental picture. ;

From this we can infer that climate was perhaps a little moister than
today, but certainly still “arid” in type. Rainfall was quite insufficient to
generate any eflective local morphogenesis. Winter frosts were unimpor-
tant. The mean daily minimum temperature of the coldest month—
today, 44°F (6.8°C) in January—must have remained above 32°F
(0°C). A possible indication of cooler temperatures comes from the
absence of certain typical Ethiopian faunal elements such as the ele-
phant, rhinoceros, and giraffe (Reed, 1965b), all of which were present
in southern Egypt in late prehistoric times ( Butzer, 19595: T81L.).

The hydrography of the Nile and of the exotic wadis from the Red Sea
Hills differed appreciably from that of today. Summer flood amplitudes
were greater, together with stream velocity, turbulence, and competence,
and floods periodically swept down the great wadis to the Nile, tempo-
rarily inundating a large part of the lower country, In other words, the
very modest shift in precipitation values experienced in the Kom Ombo
area was probably accentuated in the highlands.

The effects of a more vigorous Ethiopian flood regime in the riverine
zone included more extensive and probably longer lasting inundations,
rapid shifts of stream channel, a tendency to stream braiding, and a
higher groundwater table. In the lower courses of Wadis Kharit and
Shait, temporary playas were created along the valley marging, while
pools of water persisted in depressions of the wadi channel for weeks or
months. In this way, the groundwater supply under the wadi bed was
periodically replenished.

Inferences on the distribution of vegetation can only be made by
analogy, A fringing woodland or tree-savanna certainly occupied the Nile
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foodplain, while a thorn-savanna may be assumed in the major wadis.
Away from these flood zones, edaphic sources of moisture were available
under the floors of the minor wadis, probably supporting a semidesert
ewetation of low serub or bush, together with a range of desert shrubs. A
ilar edaphic formation might be expected on the Kom Ombo Plain
hordering the alluvial flats of the Nile. As today, groundwaters derived
from the summer inundation seeped a kilometer or two into the Pleisto-
rlﬁﬂnﬁ silts, moistening low-lying ground for as much as two or three
‘months. Under natural conditions, these would be ideal localities for
golonization by certain types of vegetation. Finally, desert wasteland lay
;;Eé}:and the edaphically favored environments, probably dotted by such
scattered desert shrubs as are found today in the coastal deserts west of
the Nile Delta.

~ An attempt to reconstruct the late Pleistocene environments is made in
Fig 44, The approximate location of the major and minor channels, as
‘well as of the floodplain of the Nile, can be inferred directly from surficial
‘deposits. Numerous islands must have studded the main Nile, but their
location cannot be determined. The extent of the alluvial land was
sater than the surfaces now occupied by the Gebel Silsila Formation,
since many shallow deposits once overlying the Masmas have been
‘eroded. Reconstruction of the floodplains of Wadis Kharit and Shait is
primarily based on the inferred original distribution of the Ineiba Forma-
tion—either as masked by later wash or as denuded in proximity of the
ile Valley, The remainder of the Masmas silt plain and the Fatira beds,
at elevations of 99 to 102 meters, must have experienced considera-
ble seepage during the flood and early postflood season. This area conse-
‘quently enjoyed a very high water-table for many months of the year.
Finally, the larger local wadis are schematically shown as potential areas
of concentrated soil moisture.

‘Assuming that this environmental reconstruction is approximately cor-
rect, the exceptionally favorable resource base of the Kom Ombo Plain
-!..bedﬁmes apparent. Further upstream or downstream the riverine zone
‘was little more than a narrow lifeline, Many rather small wadis opened
‘onto a restricted valley, By contrast, a greater variety of riverine environ-
‘Ments was available on the Kom Ombo Plain. Average floodplain width
‘Was over 5 kilometers, compared with less than 1 kilometer upvalley or
’ﬂﬂana]]ey. Similar broad floodplaing in Wadis Kharit and Shait pro-
Vided excellent pasturage for large herds of game animals, and the
ﬁ;_grﬂtluﬂxvatEr vegetation on the older silts augmented these grazing re-
- Sources.
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Fig, 44, Reconstruction of the Kom Ombo Plain at the time of Late Paleolithic oc-
cupation (ca. 15,000 to 10,000 p.c.). I: Seasonally inundated Nile floodplain, prob-
ably with woodland or tree-savanna; 2: periodically inundated wadi floorplains,
probably with thorn-savanna; 3 edaphically favored zones with high water-table in
minor wadis and adjacent to Nile foodplain (99 to 102m), probably with semi-

desert shruh: 4: desert: 5: major Late Paleolithic cccupation sites. Map; UW Carto-
graphic Lals,

ECONOMIC AREA

An estimate of the regional food resource base can be attempted with
reference to Fig, 44, The approximate area of the Nile floodplain, ex-
cluding the major channels, was 100 square kilometers. That of the wadi
valleys and groundwater zones amounted to some 270 square kilometers.
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Altogether, the de facto economic area can be assessed at between 350
:ﬁﬂﬂ 400 square kilometers, depending both on the margin of error inher-
ent in Fig. 44 and on the extent to which man and animals ranged up
into the Red Sea Hill wadis.

* Within this economic area there is paleontological evidence for several
species of large game, including hartebeest, gazelle, Barbary sheep, wild
cattle, buffalo, wild ass, warthog, and hippopotamus (Gaillard, 1934
‘Reed, 1965b, 1966). Of these animals, the hartebeest, gazelle, Barbary
sheep, and wild ass probably favored the wadi environments, whereas
‘the other genera were largely restricted to the Nile floodplain. The
“absence of the oryx, addax, and ibex from the riverine occupation sites
(Reed, 1965b) may be a result of their predilection for more open
environments. All three of these species were almost certainly present in
the Eastern Desert at this time (Butzer, 1959b: 78ff.). Unfortunately,
too little is known about the ecological requirements of any of these
species, precluding an estimate of the local biomass.

Among the strictly aguatic food resources were the freshwater clam
(Unio sp.), the Nile oyster (Etheria elliptica), a soft-shelled turtle
(Trionyx sp.) (Sandford and Arkell, 1933: 86), and a variety of fishes,
‘mainly the great catfish (Clarias sp.) still common to the Nile today
(Reed, 1965b). Bulinus and Planorbis, those molluscan genera which
today play intermediate host to the human blood fluke and liver fluke,
“appear to have been very scarce (see Appendix I).

The absence of pollen or identifiable macrobotanical remains from the
‘contemporary formations and the archeological sites does not permit any
“conclusions on possible vegetable foods, Since thermal conditions were
somewhat different, this also precludes discussion of vegetation analogies
other than on a physiognomic basis—as already done in the preceding
section.

~ Among the other natural resources for prehistoric man, there may be
~mentioned the raw materials for toolmaking, natural ochre, and fuel. The
fiﬁISt of these raw materials was locally available from older Pleistocene
gravels or from the Nile bed itself. Ochre could have been obtained from
- Wadi Abu Subeira or from the Aswan area, unless deeply weathered red
s0ils were also improvised for paintmaking. Finally, wood was plentiful
“along the Nile and the major wadis and could be supplemented with dry
grass, thorns, or brush as a fuel source. Vignard (1923: 56) attributed the
ted-tinted fired clay so frequent in the Sebilian hearths to the use of
herbaceous fuel, while the blackened clays may have been charred with
“carbon from combustion of woody or leguminous fuels.

- Any assessment of human population levels remains within the compe-
tence of the prehistorian hut must await complete analysis of the archeo-

ul
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logical record. For one thing, a thorongh functional interpretation of the
tool inventory must be made. Then again, the number of individuals of
each faunal species at the sites needs to be determined, together with 5
study of the butchering techniques and practices. The lack of statistica]
studies made of contiguous, single or broken mollusca from large sampleg
at any of the sites will limit an evaluation of the role of Unio and possibly
of Corbicula in the human diet. Interesting information on nutritional
patterns has already come to light from studies of tooth wear among the
Qadan skeletons found near Wadi Halfa, An advanced state of tonth
wear indicates a rather gritty diet (Armelagos et al., 1965), suggesting
that meat did not provide the major part of the diet of this particular
group.

Despite the many serious uncertainties involved, a very erude estimate
of the potential population level can be attempted by analogy with
specialized food-gatherers known from modern ethnological study. In the
case of the Yuki and Maidu of California in contact times, population
density was on the order of 1 person per 2.2 square kilometers ( Baum-
hoff, 1963 ). Applying this value to the Kom Ombo Plain, which had an
economic area of 350 to 400 square kilometers, a population of 160 to 150
people could be envisaged in late Paleolithic times. Obviously this is only
a provisional working hypothesis that may require drastic revision. But it
emphasizes the insignificance of man in the physical landscape. Even
allowing for destruction of the overwhelming majority of late Paleolithic
sites by repeated stream erosion or by human activity during the twen-
tieth century, the number of sites is small when averaged out over five
millennia, The evidence would be compatible, however, with a popula-
tion at no time exceeding 200 persons, possibly subdivided into 4 to 6
groups. With such extenuated settlement among a maze of minor chan-

nels, the coexistence of several distinct cultural traditions seems reason-
able,

LOCAL SETTINGS OF OCCUPATION SITES

Despite variations in detail, all of the occupation sites described above
were found in similar situations within or on top of the Gebel Silsila
Formation. In each case, a riverbank or levee location assured a supply of
water and an access to aquatic or semiaquatic food resources. In each
case too, the faunal remains substantiate that the sites were located near
the water supply of terrestrial game species. At the season of occupation,
the riverbank sites were located on dry ground, while the levee sites may
have been dry for most or all the year, These riverside locations seem to
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:ﬁiave been chosen without respect to exposure, and there is no evidence
':bf..shelters. Whether or not the river channels had any particular signifi-
cance for communications is impossible to determine.

In overview, the bearers of the Sebilian and other Late Paleolithic
cultural traditions confined their habitations to the riverine zone of the
Nile. Within that environment, they seem to have selected the river-
‘hanks, levees, and adjacent alluvial flats for many or most of their activi-
tes. This picture of areal concentration of Late Paleolithic settlement in
the same ecological zone seems to hold true throughout southern Egypt.
E}r contrast, there is little or no evidence for habitation away from the
Nile. So, for example, no occupation sites have been found in the Ineiba
Formation in Wadis Kharit and Shait, despite the evidence for moder-
ately favorable ecological conditions. Localization of settlement seems,
then, to have been culturally determined.

Neolithic Industries of Southern Egypt

‘A cultural hiatus of perhaps five millennia follows the Upper Sebilian and
‘allied Late Paleolithic industries in most of the Egyptian Nile Valley ( see
‘Caton-Thompson, 1946; Arkell and Ucko, 1965 ). North of the First Cata-
ract, there are only a few industries, including the Helwan microlithic,
that might pertain to this time interval. Unfortunately, their age and
stratigraphy are obscure, however. Thus, the first appearance of the
‘Fayum “A” Neolithic, about 4650 s.c.,” has long heen considered as part
of an intrusive agricultural colonization with cultural or ethnic affinities
to western Asia. The Fayum “A” people settled around the shores of a
prehistoric lake in the Fayum Depression, leaving a rich archeological
record of arrowheads, bone harpoons, stone adzes, sickle blades, pottery,
Storage pits for grain, and living shelters ( Caton-Thompson and Gardner,
1934: 12, 2214f., 88-89). Above all, domesticated emmer wheat and
barley (Helbaek, 1955) have been found, together with rough linen
Woven out of flax. Domesticated animals, although probably present,

3. Radiocarbon determination of 4630 n.c. + 180, correcting the original C-550
date by a factor of 1.03 in accordance with the currently accepted C** half-life of
5,730 years. This correction will be made throughout this section in dealing with the
Neolithic and Predynastic cultures, because of the difficulty of otherwise reconciling
the radiometric and historical chronologies, Ideally, a further correction factor
should be applicd to compensate for fluctuations of atmospheric radiocarbon in
Tesponse to cosmic radiation Aux. Such a corection formula has been proposed by
:*_gf'-‘-ivcr and Suess (1966), but it is based on several tenuous assumptions and is, in
addition, applicable only to a time range not exceeding 6,000 years.
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were never adequately studied (Reed, 1959). Clearly the Fayum “4»
marks a radical break with the Late Paleolithic in terms of both techng).
ogy and subsistence.

More recent work in the Wadi Halfa area has opened a new per: spec-
tive on late prehistoric cultural development in the Nile Valley. Althon ah
many of the domesticable plants and animals were not native to :"Lfric:a
and had to be introduced from western Asia, there is at least some reasop
to believe that the earliest farming communities in Egypt exhibited 4
number of indigenous cultural traits. And the temporal break between
the microlithic industries of the last hunting-fishing-gathering groups and
the first evidence of agricultural subsistence appears to be fortuitous,
accidental, or local.

The first intimations of “late,” pre-pottery sites in the Wadi Halfa area
were provided by Myers’ excavations at Abka (Myers, 1958, 1960 ). More
recent work (WLndurf Shiner, and Marks, 1965; Wheat and Irwin, 1965;
Shiner, 1965; Chmielewski, 1’955} closes tlm apparent hiatus. The Qadan
sequence, which terminated about 4600 B.c. (new radiocarbon half-life
value ), is partly coeval with another Epi-Paleolithic industry, the Arki-
nian, with radiocarbon determinations of 7440 and 5750 s.c. The two
Arkinian sites were found near Dibeira, stratified in nilotic silts { Arkinian
unit) which form a younger unit of the Gebel Silsila Formation.! The
archeological inventory includes backed blades, scrapers, arrowheads,
and beads made of ostrich shell. The Shamarki Complex, with one radi-
ocarbon value of 3820 B.c. (new half-life value), may provide a link
between the Arkinian and the typical Neolithic. Sites of considerable size
are located on top of the Arkinian or in the lower part of the subsequent
silt formation” (Qadrus unit) near Dibeira West. Geometrie and micro-
lithic tools predominate, and ostrich eggshell beads are present. One
terminal site of this complex includes adzes, borers, tanged points, and
potsherds. Finally, there are abundant surface sites with plain pottery
similar to some of that from the Khartum Neolithic, but with a toolmak-
ing tradition different from that of the foregoing Arkinian or Shamarkian
complexes. The artifactual assemblage includes crude scrapers and re-
touched flakes together with well-made horers and groovers.

The apparent absence of Epi-Paleolithic sites north of abont Korosko
may reflect the geomorphic history of the Nile Valley in early Holocene
times (see Chap. 6). Nilotic deposits postdating the Gebel Silsila Forma-

4. Defined as the Arminna Member in Chapter 6.
5. Defined as the Kibdi Membier of the Gebel Silsila Formation in Chapter 6.
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tion, as represented at Kom Ombo, and predating the modern floodplain
aﬂg elther absent or suballuvial in northern Nubia and Upper Egypt.
ce such deposits are documented and dated in the Wadi
Ha}fa.ﬁmada area (described in Chap. 6), they have either been eroded
or buried by more recent alluvium further north. This might explain the
absence of contemporary sites in the more constricted parts of the Nile

a]]e}r Inadequate surveying and collecting may account for the hiatus

‘The distribution of Predynastic cemeteries and living sites in southern
Bgypt has been repeatedly reviewed in recent years ( Kaiser, 1957; Arkell
,?;md Ucko, 1965; Baumgartel, 1965; Trigger, 1965: 66-83, 198-200), and
the Per{'_mcnt dat.ﬂ. is aummdr:zcd bv Fig 4—5 "Lmrﬂtian {Pﬂgnda Ij

ements ﬂf Gerzean {Nagddd 1) and Tater dgc are cum:mtmtcd
between Kubaniya and Seiyala but occur sporadically further upstream.
: E,aﬂ}r A-Group sites (Early Nubian Ib of Trigger, 1965: 72-73), contem-
porary with the Semainean (Nagada IIT) and predating the First Dy-
‘masty conquest of Nubia ca. 3100 .c. (Edwards, 1964), are distributed
“between the Second Cataract and Kubaniya. Information on settlement
li}attema is adequately summarized by Trigger (1965: 67-83) and is
‘exemplified by the A-Group living sites excavated at Seiyala by the
Austrian expcchtmn ( Bietak and Engelmayer, 1963 ), The A- Gmup settle-
‘ment of Nubia still falls largely within the last period of high silt alluvia-
tion (Kibdi or Qadrus unit) according to Sive-Siderbergh (1964) and
‘Wendorf, Shiner, and Marks (1965).

Late Prehistoric Settlement of the Kom Ombo Plain

I‘lepentnd surveys and incidental collecting since the 1890°s have failed to
‘discover vestiges of Predynastic or Old Kingdom settlement on the Nile
Eﬂﬁﬂ'ﬂplam or along the immediate desert margins between Gebel Silsila
‘and Wadi Abu Subeira. The oldest conventional ar cheological finds have
been Eighteenth Dynasty (1567-1320 s.c.) temples, shrines, and rock
tombs at Gebel Silsila and Ombos, as well as a number of stelae at
Blmban (Fig. 2-2). Rock pictures and petroglyphs are slightly more
‘J-'ﬂStt‘uctwe Prehistoric rock drawings are known from both banks of the
Nile near Gebel Silsila, and there is an Early Dymastic inseription (ca.
8100-2700 B.c.) in the guarries at Gebel Silsila East ( Porter and Moss,
4837 220). An Old Kingdom inscription has been recorded from Nag
€l-Shibeika (Kagug) (Porter and Moss, 1937: 219) and, further north, a
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ber of significant prehistoric and First Intermediate Period
_1991 B.c.) graffiti have been published from Wadi Shatt Rigal
inkler, 1938-39; Porter and Moss, 1937: 206 {.). In effect, however,
e Nile Valley at Kom Ombo appears to be an archeological void be-
seen Late Paleolithic and Eighteenth Dynasty times.
Evidence of late prehistoric occupation was found in hoth Wadis
jarit and Shait by the Canadian and Yale expeditions. Two surface
¢ at New Masmas and east of New Tushka (Fig. 2-1), have been
pned already (Chap. 3). Both sites have grinding stones, and the
cluded potsherds of black-topped red ware. Similar potsherds were
ected by members of the Yale expedition from a surface scatter near
hayim, near the mouth of Wadi Shait.
e significant, for paleoecological purposes, were a number of
ths found 11 kilometers east of New Arminna in Wadi Kharit. These
collected by us in November, 1962, occur on top of the Singari
ber as exposed in the center of the wadi bed. Stream denudation has
1all heaps of fire-reddened clay that rise 10 centimeters or so above
adi surface. In three cases. hearths of carbon powder and fragmen-
charcoal were found under or next to the bumt clay, sunken to a
of 5 to 8 centimeters into the semiconsolidated Singari beds.
ts of fractured rock and poorly worked chert blades and flakes
: ound around three such sites, black-exterior potsherds around one,
one site, a number of pieces of Acacia bark (kindly identified by B. F,
chka) were found embedded in reddish sands within 50 centime-
of the charcoal hearth. This hark ranged in size from small fragments
€s as much as 8 centimeters long. The abundance of minute debris
out sedimentation by fluvial agencies. The overlying sands sug-
d the backdirt from the sunken hearth, although this could not be
demonstrated. In addition, a block of spongy, reddish, sandy silt,
ng abundant fossil-stem and leaf casts or fragments (to be studied
leine Van Campo ), was found near the same site. This may have
ved from the Singari beds. The small collection of lithic mate-
45 examined by P. E. L. Smith, who helieves they are of post-
0lithic workmanship, although not particularly diagnostic (in litt.,
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“topped or black-exterior red ware was common in Predynastic
but is already absent during the Semainean or Nagada III ( Kaiser,
W&re of this general type persisted in Lower Nubia as well as
the upper Nubian mercenaries in Egypt as late as the Eighteenth
however (Emery, 1965: 165). Since the occupants of Wadis
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Kharit and Shait do not seem to have left a record in the nearby Nile
Valley, we are probably dealing with desert folk, possibly of Nubiap
aHiniE}-'. This necessarily implies better natural resources and a moister
climate in the desert wadis. The desert fauna of Egypt was severely
decimated between the First and Fourth Dynasties (ca. 2900-2600 B.c. )
and modern desert conditions prevailed in Egypt between the end of the
Fifth Dynasty (ca. 2350 B.c.) and the mid-first millennium B.c. | Butzer,
10595 64 ff., 67 ff). It would seem, therefore, that this period of occu-
pance in the desert wadis predates the Fourth Dynasty.”

In order to obtain a date that might throw some light on the age of
Member T of the Shaturma Formation, as well as on the late prehistoric
settlement of Wadi Kharit, some pieces of bark from the one sunken
hearth were radiocarbon dated { Appendix E). The age is 2850 s.c. = 100
(1-2567)." On the basis of the indirect association between bark and
hearth—and again between the Upper Kharit hearths and the late pre-
historic archeological vestiges of the area—this would seem to indicate
occupation during A-Group or Gerzean times. Similarly, it would suggest
that Member I dates from the fourth millennium s.c.

Because a Neolithic-Predynastic archeological record is absent in the
Nile Valley near Kom Ombao, further information concerning late prehis-
toric settlement must be gained from the rock drawings of the avea.
Winkler (1938-39), who systematically studied the rock art of southern
Upper Egypt, recognized several prehistoric groups. The “Earliest Hunt-
ers,” who may predate the local introduction of agriculture { Resch,
1963a ), drew pictures of elephant, giraffe, ibex, antelope, and dog among
hunting scenes inscribed on the west bank of the Nile, north of Hosh, and
in Wadi Shatt Rigal (Sites 35 and 36 of Winkler, 1938: 31-32: 1939: 31).
Further giraffes were drawn between Hosh and el-Hammam (Site 48,
Winkler, 1939: 31-32). At Gebel Silsila West, the Earliest Hunters drew
hunting scenes with giraffe, ibex, hippopotamus, and ostrich | Sites
49-52, Winkler, 1939: 6, 30-32). Finally, in a small west-hank wadi 5
kilometers northwest of Aswan, there are engravings of giraffe, antelope.
gazelle, erocodile, and ostrich. The unpublished drawings of wild cattle
and other game, found just above Gebel Silsila 1 (P. E. L. Smith, 19644 Js

. The Canadian expedition systematically collected silts in lower Wadi Kharit
during 1962 (P. E. L. Smith, 1964a}, and the detailed reports of that mission should
answer many of the guestions concerning the subsistence problems of this settle-
ment.

7. New half-life value. Employing the correction factor of Stuiver and Suess
(1966}, the true age would be 3475 s.c. == 100.
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seem to be contemporary. All in all, these drawings of the Earliest
‘Hunters may well be the product of Epi-Paleolithic groups resident in or
qear the Nile Valley. The presence of elephant and giraffe among the
'if'.ﬁ_ﬂﬂﬂ seems to imply that the drawings are somewhat younger than the
‘Late Paleolithic occupation of the Kom Ombo Plain.

Winkler's second prehistoric people were designated as “Autochthon-
‘ous Mountain Dwellers” and were characterized as cattle pastoralists,
f_,'%ﬁ'éhuse dress included the Libyan sheath ( Winkler, 1939; 18-20). Resch
(19634, 1964 ) considers these people as contemporary with or equivalent
to the Badarian and Amratian cultures of the Nile Valley. At Hosh they
sketched hunting scenes with elephant, rhinoceros, ibex, gazelle, and
ostrich, as well as a man leading a tethered gerenuk gazelle (Sites 35 and
36, Winkler, 1938: 29-30; 1939: 19). Cattle are conspicuously absent,
The elephant, rhino, and gerenuk ( Lithocranius walleri) were all locally
extinct in Egypt by the beginning of the historical era (Butzer, 19595:
wE-i-ff}, so that there can be little question that these drawings are
Predynastic.
~ The third and last group, designated as “Early Nile Dwellers™ ( Wink-
ler, 1938: 30-31), is probably identical with the Gerzean population of
Egypt (Resch, 1963a, 1964). Their rock drawings at Hosh (Site 35,
‘Winkler, 1939: 17) include Nile boats, The other site of Winkler, north-
west of Aswan (No. 53, 1939: 17-18), shows giraffe, ostrich, sheep
(domesticated or Barbary ), and greyvhounds. Another site was examined
b}r C. A. Beed and Butzer in March, 1963, at the mouth of Wadi Abu
Subeira, above the quarries on the north face. The older, grooved or
pecked drawings here show numbers of hoats and cattle, at least one
animal of which appeared to be domesticated. These graffiti may he
Gerzean or Dynastic.

In sum, the prehistoric rock drawings of the Nile Valley between Edfu
and Aswan do not verify the existence of agricultural or cattle-herding
Populations until late Predynastic times, and then only south of Kom
Ombo. All the other drawings suggest that widely scattered hunting
groups inhabited the area as late as the Gerzean, or at least that hunting
Still was a significant economic trait. The absence of Predynastic ceme-
teries, habitation sites, or pottery for a 100-kilometer stretch between
Hierakonpolis and Kubaniya South—with the possible exception of Wadi
Kharit—relates well to the one-sided and spotty evidence of the rock art.
~ Two hypotheses can be offered for the Predynastic settlement gap
dpparent to the north of Kom Ombo. Either natural conditions were
unfavorable or cultural factors were involved.
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The seasonally inundated valley lands today consist of three geq.
morphic types. A flat floodplain, without natural levees, commonly s
companies the Nile channel south of Edfu through most of Nubia. Thjq
type of floodplain seldom exceeds a kilometer in width. The only example
of an irrigation basin is the Hod Bimban, found in the widest section of
the valley at Darau (Fig. 4-6). The natural levees of the Hod Bimbay, i
rise an average of 2 meters above the lowest parts of the alluvial basin, 4
pattern that is general on the convex floodplain north of Edfu (Butzer,
1959b: 274.). Mansuriya Island constitutes a third geomorphic unit,
partly protected by artificial levees but otherwise similar to the flyt
floodplain type. In terms of agricultural colonization, the Nile floodplain
at Kom Ombo is no less suitable than areas further to the north or south
which were settled as much as two or three millennia earlier.

Ethnic or political factors may have been responsible for the apparent
break in continuous agricultural settlement along the Nile Valley in
Predynastic times. It is probably significant that Gebel Silsila marked the
political and linguistic frontier between Egypt and Nubia at that time
( Sive-Soderbergh, 1941: 7; Edwards, 1964: 3). The earliest record of an
Egyptian campaign against the Nubians belongs to Aha, one of the first
pharaohs of the First Dynasty (ea. 3100-2900 B.c.). The conquest of the
area hetween Gebel Silsila and the First Cataract and the establishment
of the Elephantine Nome may date from this period ( Edwards, 1964:
18). The Nubian archeological record north of Aswan significantly breaks

Flal Fioodolain

off at about the same time ( Trigger, 1965: 73-74). And Aha’s successor, g Ex
Djer (Zer), was able to inscribe a battle scene, commemorating victory = i
g3

over the Nubians, as far south as Wadi Halfa (Emery, 1965: 125).
Sporadic border raids or larger campaigns may well have preceded
Egyptian conquest of the Elephantine Nome by several centuries. The
absence of permanent settlement in the no-man’s-land hetween Edfu and
Kubaniya would seem logical in this light.

There is some reason to believe that the Nubian population north of
the First Cataract was either deported to Egypt or driven southward
after the conquest (Trigger, 1965: 74), a practice that had been es-
tablished by the time of Sneferu (ca. 2613-2587 n.c.) ( Emery, 1965: 127;
Trigger, 1965: 78-79). Systematic Egyptian colonization of the buffer
zone may have been neglected until the reigns of Hatshepsut (1503-14582
B.c.) and Thutmosis 11T (1482-1450 ®.c.), when serious exploitation of
the sandstone quarries at Gebel Silsila was begun.

Levee

HOD BIMBAN
Alluvlal Basin

Fig. 4-6. Cross section of the Nile floodplain and late Pleistocene deposits north of Darau, Map: UW Cartographic Lab
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Geomorphic Evolution

of Egyptian Nubia

Introduction

Nubia, a part of the Nile Valley, is a land of river, rock, and sand that
winds its way upstream of Aswan into the distance of the Sudan. Abrupt
cliffs of dark igneous rock close in on the river in some sectors, while
sandy desert plains, studded with conical or tabletop hills, open broad
vistas elsewhere. The scenery varies in response to subtle differences of
lithology or structure, with a brilliant sky offset by the starkness of the
terrain. A fringe of acacias, dum palms, and gardens traces the riverbanks
past each cluster of mud houses. Building styles change with the physical
landscape—mud-brick ruins or imposing temples blending with the wvil-
lages. Five millennia of historical tradition are recorded here in the
border marches of Egypt—years of precarions and changing existence in
an environment blessed with few resources other than its people.

Today, as the waters rise slowly behind the High Dam, Nubia has
become barren and depopulated in order to rescue Egypt from the
dilemma of overpopulation. In similar fashion, Egypt has dictated its
whims to its less fortunate southerly neighbor through most of the last
five millennia. The prehistoric inhabitants of Lower Nubia were first
subjugated through a series of expeditions by the pharachs of the first
three dynasties, and Sneferu (ca. 2613-2589 B.c.) appears to have de-
ported as many as 7,000 people in order to pacify the area, During the
Fourth and Fifth Dynasties (ca. 2613-2345 p.c.), Egypt ruled Lower
Nubia with an iron hand, and the population sank to an estimated low of
2,600 people (Trigger, 1965; 160). By the end of the Sixth Dynasty (ca:
2181 B.c.), independence had been regained, and the indigenous pnpu]ﬂ-
tion, known as the C-Group culture, began to increase once more. The
Twelfth Dynasty monarchs (1991-1786 5.c.) reconquered Nubia and
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vuilt a series of imposing mud-brick fortresses (Emery, 1965: 143 ff.)
gboth banks of the Nile between Dakka and Semna, above the
cond Cataract. Gold mining in Wadis Allaqi and Gabgaba, as well as in
Batn el-Hagar, appears to have been the primary form of exploitation,
amercial enterprises were also undertaken in Upper Nubia, based on
entrepot at Kerma.
uring the Second Intermediate Period (1786-1567 ».c.), Lower
Nubia regained its independence, possibly as part of the Kingdom of
Kush which was centered upon Upper Nubia. The first pharaohs of the
0 teenth Dynasty (1567-1320 p.c.) reestablished Egyptian control
and pushed the frontier into the central Sudan. Mining operations were
resumed and expanded, and a fair degree of prosperity was attained as
ja was acculturated to Egyptian civilization. The lever-operated
uf was introduced, permitting irrigation of arable land not reached
e annual floods. By the close of the Eighteenth Dynasty, the popula-
had risen to 17,500 (Trigger, 1965; 160l.). Although the major
uments of Abu Simbel, el-Diwan (ed-Derr ). Sebua, Girf Husein, and
it el-Wali date from the reign of Ramses 11 (1301-1234 s.c.), his
eful policies, coupled with a rapid decline of annual flood levels,
n to affect population levels (Trigger, 1965: 112-14). With the
e __llaps_e of the Egyptian administration, the natural crises of low inumda-
tions ultimately led by 1000 s.c. to the almost total abandonment of
Lawer Nubia ( Trigger, 1965: 160 ff. ).
- Resettlement of Lower Nubia ca. 300 B.c. was accomplished by a new
pulation, the Meroites, who apparently spoke an Eastern Sudanic lan-
re (Trigger, 1966). The waterwheel or sagiya was introduced at
t the same time, permitting large-scale irrigation. Politically, the
olemies (323-30 B.c.) and their Roman successors controlled the north-
nmost part of Nubia between Aswan and the mouth of Wadi Allagi.
12 remainder of the country belonged to the Kingdom of Meroe, which
its capital in Upper Nubia. On the whole, relationships between
t and Meroe were peaceful, and commercial and cultural contacts
ished (Emery, 1965: 225-26; Trigger, 1965: 120ff.), A number of
les were built in northernmost Nubia during these centuries of
Prosperity, including Philae, Dabud, Qirtassi, Tafa, Kalabsha, Dandur,
_iikka, and Muharraqa. Population between the First and Second Cata-
faets rose to a high of 60,000 inhabitants ( Trigger, 1965: 160 f. ).

r 253 a.p., Nubia was reduced to chaos by the breakdown of the
igdom of Meroe and the inroads of the Blemves, nomads from the
stern Desert. At about the same time, the Nubian language was intro-



198 + DESERT AND RIVER IN NUBTA

duced by tribes immigrating from further south (Trigger, 1966). Rom,
abandoned northern Nubia in 297 ap, and a gradual fusion of g,
different ethnic groups led to the emergence of a Christian Nuhiy,
kingdom after about 540 a.p. During the subsequent centuries, a Chyg.
tian rural civilization in Nubia withstood the first onslaught of the Arglys
and attained a position of political power in the ninth century, contygl.
ling parts of Upper Egypt for several centuries. Arab beduin of the
notorious Banu Hilal infiltrated into Nubia during the eleventh century,
and the devastating Egyptian campaign of 1172 a.p, dealt a mortal blow
to the Nubian kingdom, The Christian populations withdrew to a few
larger, fortified centers south of the present border, maintaining their
identity until the last Christian king was defeated in 1323 A.p.

After the Islamic night had descended on Nubia in the late Middle
Ages, there is no record until 1737 when Norden, the first European
traveller, penetrated from Aswan to Tumas. The economy of Lower
Nubia during the early nineteenth century has been outlined by Chris-
tophe (1963), based on the observations of Burckhardt and other early
travellers, The misery of the local population, reduced to serfdom hy the
rapacious governors, probably exemplifies five centuries of merciless ex-
ploitation that were not terminated until administrative reforms were
made after 1858,

The inauguration of the Aswan Dam in 1902 brought a new era to
Nubia, A seasonal lake at 106 meters elevation was created, inundating
much of the floodplain for the 100-kilometer stretch north of Dakka.
Plans to raise the dam level in 1912 led to a rash of archeological salvage
work after 1907, The new reservoir level at 112 meters inundated most of
the Nile Valley as far south as Sebua. A second archeological survey was
begun in 1929, preceding the major raising of the Aswan Reservoir to 121
meters in 1934, Most of the arable land of Egyptian Nubia was sub-
merged, and the first evacuation of people to Upper Egypt was beguit
Loss of agricultural lands was partially compensated for by largc—ﬁcﬂlfﬂ
irrigation projects on high-lying Pleistocene silts at Dakka, el—ﬁlllﬂqlr
Ineiba, and Arminna. Everywhere villages were rebuilt on higher
ground.

During the first three decades following completion of the old Aswan
Dam in 1934, the reservoir area underwent a fairly well-defined anmui
cycle. The waters were mainly released during May and June, at the
climax of the low Nile season, to permit spring and early-summer ﬂgﬂC“I'
ture in Egypt. From late July to mid-September or early Uctﬂbtjra d{ﬁ
flood surge was allowed to pass through the dam sluices. In Nubia this
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erved to expose parts of the old floodplain, permitting a short erop
wason. But the accelerated deposition of silts in the stagnant or slowly
ving waters of the reservoir completely masked all of the archeology
nd most of the geomorphology below about 105 to 110 meters. The
oretion of floodplain mud between 1912 and 1963 can, in fact, be esti-
ited at 3 to 5 meters near Seiyala,
The High Dam project, one of the greatest irri gation schemes of this
atury, began to go into effect late in 1964, and early in 1966 the
arvoir level had already been raised to 134 meters. By January 1, 1969,
| e level will be 164 meters and a maximum of 182 meters will ultimately
1 attained. In subsequent years, the annual cvele of fluctuation will
ge bhetween about 165 and 175 meters, with the minimum coming
or to the flood season in May and June, the maximum in early winter,
is annual cycle will be superimposed upon a long-term cycle of one
meter maximum stand every thirty years and one minimum level of
‘meters each century. The longer term cycles are partly designed to
mit silt accretion along the margins of the reservoir, In this fashion,
arable lands will be created where many of the Nubian emigrés are
ately expected to find new homes. The more significant of these new
verine oases will be located southwest of Kalabsha, around the lower
rse of Wadi Allagi, and between Abu Simbel and the Sudan horder.
The implications of the High Dam for Egypt are, of course, momen-
tous. Whereas the old dam had a total capacity of 5,000,000,000 cubic
ers of water, the High Dam will have a capacity of over 125-
L000,000 cubic meters, This new irvigation capacity will permit an
lerease by as much as 409 in the cultivated land of Egypt, and many
of Upper Egypt will be able to add a crop season to their annual
chedule. By the time the hydroelectric resources of the High Dam are
¥ exploited, an annual production of over 10,000,000,000 kilowatt
S per year is expected.
e implications for Nubia are less favorable, at least for the next
de. The 48,000 inhabitants of Egyptian Nubia were evacuated to the
Ombo Plain during 1963-64, following earlier resettlement of some
W00 people to the Esna area. The evacuation to Kom Ombo entailed
nsiderable economic hardship and increased mortality, and it will be
years before the agricultural productivity of the new lands lives up
cial expectations. Although the Nubians themselves will undoubt-
B-djpst and maintain their identity until a return to Nubia is possible,
ractical consequences of the High Dam for the scientific record of
Pt will be almost irrevocable. Practically all of the late Pleistocene
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deposits and archeology have been permanently submerged and lost 5
the time of writing, insofar as they have not been documented or ro.
moved. By the time the 6500-square-kilometer reservoir is full in 1975,
of the Pleistocene record of Lower Nubia will be under water. Tha
subsequent chapters and the accompanying map sheets of the geomq,-
P‘nulng}r and surficial deposits must therefore attempt to record as com.
pletely as possible the Pleistocene of Egyptian Nubia,

Early Geological Work
The first geo]ogist to work in Nubia was _}nseph Russegger (1844, v, 2

pt.3: 137-89 ), who spent considerable time between the First and Second
Cataracts during the years 1836-38. Russegger concentrated his attention
on the bedrock formations and first defined the Nubian Sandstone. More
systematic observations on the Pleistocene date back to Leith Adams
(1864 ), who spent two months in Nubia in 1862-63 and whose molluscan
collections were subsequently determined by Woodward. Adams de-
seribes ancient nilotic deposits up to as much as 35 or 40 meters above
floodplain level at el-Diwan, Wadi el-Arab, Dakka, Qirtassi, Dabud, and
Shellal. Unio willcocksi, Corbicula fluminalis, Etheria elliptica, Cleopatra
bulimoides, and Bulinus truncatus were collected from these varied sites,
while Falconer identified two hippopotamus molars found in situy near
Kalabsha Temple. Complex, dissected alluvia of nilotic and wadi ori-
gin—some with calcareous nodules—are also mentioned from the wadi
embouchures. The permanent value of Adams” account lies in his record
of rich late Pleistocene deposits between Dakka and Shellal, exposures
already lost to the waters of the Aswan Reservoir by the time of the
Oriental Institute Survey by K. 8. Sandford and W. J. Arkell (1933}

At the close of the nineteenth century, Sir Henry Lyons (1894 ) again
drew attention to Pleistocene nilotic deposits in the Wadi Halfa area,
while Sir William Willeocks (1894) illustrated some of the genmﬂrphiﬂ
forms in the sandstone of Lower Nubia, These nineteenth-century obser-
vations were synthesized by Max Blanckenhorn (1901), who considered
the high nilotic silts of Lower Nubia and Kom Ombo pertinent to an
early Pleistocene pluvial phase—solely on the basis of their relative
elevations. Of more lasting value was John Ball's 1:20,000 mapping of the
First Cataract during the winter of 1899-1900 (Ball, 1907) and his
ohservations at the Semna Cataract, above Wadi Halfa, in 1902 (E:ﬂ],
1903,

Sandford and Arkell surveyed the Pleistocene of Lower Nubia early 1o
1930, travelling by felucea from Aswan to Wadi Halfa and working o
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foot in the desert tracts adjacent to the Nile. A sequence of high Pleisto-
e “terraces’ was set up by Sandford and Arkell (1933: 18-21, 25-27,
0031, Plates 4a, 5a, 6a), including the following stages: 90 meters, 7
ters, 46 meters, 30 meters, 24 meters, and 15 meters. The 90-meter
stage was identified at Abu Simbel and el Riga, with gravel veneers
EP:}I'{E(I from the first locality. The 73-meter stage was mentioned from
Abu Simbel, Kasr Ibrim, and el-Riqa; the 46-meter stage, at Abu Simbel,
Tushka West, between Ineiba and el-Riga, and at Kalabsha, A 30-
meter stage was identified between Wadi Halfa and Abu Simbel, be-
tween Ineiba and Tumas, and at Korosko, Wadi el-Arab, Seiyala, Kalab-
sha, and Shellal. Gravels were reported from the Sudanese occurrences,
from Tumas, and opposite Korosko, with “Chellean” implements in situ at
:ﬁ{e_ last two localities, A 24-meter stage was described from Dihmit, with
é§ latform on the west bank and wadi gravels on the east bank. Finally, a
eter stage was based on wadi gravels with Acheulian artifacts just
porth of Wadi Halfa, and on platforms at Tushka West, Kasr Ibrim,
Korosko, Seiyala, el-Allagi, and Dilmit.
~ With the exceptions already noted, most or all of these terraces were
identified on the hasis of stream-cut platforms rather than of river grav-
&]5 In as far as the writers have been able to identify them in the field
and on the air photos, it is certain that many of these platforms are
pediment surfaces that do not necessarily record definite Pleistocene
fluvial stages. In a good many cases, the elevations cited by Sandford and
Arkell are grossly inaccurate, particularly in the case of their 13- and
ﬁﬂ‘ﬁmétgr stages. Sandford and Arkell failed to note numerous exposures
of significant gravel terraces and clearly did not have the opportunity to
eXamine the lower courses of any of the major wadis. The impression is
- Obtained that field transects of the Pleistocene “terraces” hetween the
anese horder and Shellal were confined to Abu Simbel, Kasr Thrim,
mas, el-Riga, and Dihmit. Most of the other observations are so incom-
te, vague, or inaccurate that they must be attributed to casual obser-
ion from the riverbanks. In offering this eriticism, we are well aware of
the field difficulties faced by earlier workers at a time when topographic
‘Maps and air photos were unavailable, and, considering the great dis-
tances covered by Sandford and Arkell's admirable pioneer survey, the
'- Hedree and accuracy of detail was necessm‘il}r Uneyen.
A The late Pleistocene silts, first studied by Sandford and Arkell in
VPper Egypt, were traced through the length of Lower Nubia (Sandford
sand Arkell, 1933: 37-43, 48-49). These deposits were mapped between
nellal and Aswan (based on Ball's 1:20,000 map, ibid.: 58) and between
Bemna and Dibeira ( at about 1:380,000, thid.: 39). Semidetailed sections
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were described from Wadi Halfa, Dibeira West, Tushka West, and Khq,
Abu Urug, near Korosko. Although these sections can be amplified anq
partly reinterpreted today, they retain their value. As %1: Kom Omhyg,
Gandford and Arkell attributed all of the silt aggradal.'mf to a single
phase of Nile alluviation. But their terminal "degradati‘nn stages, with
shingle ridges marked by different Late Paleolithic industries, came
within a hair’s breadth of recognizing the true complexity of the silts.

After an interruption of thirty years, the Aswan High Dam Project
Pmmﬂted new field activity in Egyptian Nubia. In the 1950%, deep
borings were made above the old dam, leading to the remgnitim{ of a
buried entrenched valley of the Nile to below modern sea level (Georg
Knetsch, pﬁrscmai communication in 1958; Voute, 1963; Chumakoy,
1965). Early in 1962, the Desert Institute of Egypt carried out a motor-
ized reconnaissance of the Lower Nubian Plain. As well as giving a
useful geomorphic overview, the resulting paper by Shata (lQErEj inter-
prets the great lowland plains west of the Nile by pﬂdimenta’Emn proc-
esses, conditioned by structural and lithological factors, A brief recon-
aissance of the Dakka area by the Geological Survey of Egypt followed
in 1962-63. A far-reaching and rather radical structural interpretation of
the Nubian Nile Valley was Pmpnscd, including Pleistocene block fault-
ing with vertical displacements of several hundred meters and transcur-
rent faults with horizontal displacements of 2 kilometers or more { Said
and Issawy, 1965). These notions will be further discussed below. A
reconnaissance of the Pleistocene deposits in the Wadi Halfa area by
Fairbridge (1963) late in 1961 was followed by a much-needed, semide-
tailed study of Sudanese Lower Nubia by Jean de Heinzelin and F}ﬂlnnfl
Paepe duri'ng three winter seasons beginning in 1962 (de Heinzelin and
Paepe, 1965; de Heinzelin, 1967 ).

The Yale Prehistoric Nubia Expediﬁon 196263

Our Nubian field work, as members of the Yale expedition, began Octo-
ber 8-13, 1962, travelling upon the Shellal-Wadi Halfa steamer. Three
days were spent in the Wadi Halfa area visiting local Pleistocene expo-
sures and obtaining an impression of the regional geramurphtnlug}r. P-TEE
paratory to the major field study, we examined the 1:30:,(]9(:! air letq:: ﬂ-
Nubia for pertinent geomorphic features and for localization of Pleu-ltﬂ
cene deposits. The field survey, employing a leased boat, began January
12, 1963, and, with a brief interruption, lasted until February 23, 19?;3-
Detailed mapping of surficial deposits and gemnnrpholng}-' on the
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ﬁlﬂrﬂm tupﬂgmphic series was completed for a 3-kilometer-wide, 277-
kilometer-long stretch of the Nile Valley as well as for the lowermost 30
l"albmeters of Wadi el-Allagi. The air photos, over 40 detailed transects at
1:1250, and constant field checking formed the basis of this phase of the
work. Local stratigraphic sequences were established and complemented

ﬁy.subsequent laboratory study of 179 sediment samples collected during
the total of six weeks spent in the field. The air photo interpretation was
completed after returning to Cairo and was later supplemented by Gem-
ini IV satellite photography ( June, 1965) of Nubia.

‘The Nubian phase of our work preceded the archeological salvage
work of the Yale Expedition in that area. Much of the geomorphological
field work was nonetheless focused on the Paleolithic archeology of
Lower Nubia, and some prehistoric associations were established. Our
‘maps were placed at the disposal of the Yale Prehistoric Nubia Expedi-

jon during the winters of 1963-64 and 1964-65, at which times Robert
Geigengack was responsible for the earth science work. Results of the
Jater Yale missions—other than hrief reports by Reed (1966 ) and Wendt
(1966)—are not yet available.

Bedrock Lithology

The Basement Complex underlies the Nubian Sandstone throughout
Nubia, occasionally exposed at the surface or evident below the sedimen-
Ellr)' mantle at shallow depths. The pink granites, gneisses, and schists of
?:-_'FIH- Aswan area extend upstream into the vicinity of Dihmit, where they
ean be followed into the Eastern Desert to elevations of over 500 meters.
Another boss of the Basement Complex emerges at the Kalabsha Gorge,
an area we mapped in detail. Medium- and coarse-grained pink granites
rm the dominant intrusive rock, with later sheet-intrusions of fine-
Eﬁiﬂﬂd gray granite and dark-gray microgranite. At least two genera-
tions of dykes can be identified on lithological grounds alone. These
range from white quartz and pinkish-white aplite to very-dark-gray do-
,.mtﬂ The dominant strike directions, in order of prominence, are N
45°_g()° E, N 15° W-N 15° E, N 45°-60° W, and E 10° N-E 10° 5.

Further outerops of the Basement Complex occur in the center of the
S0wer Nubian Plain at elevations of 180 to 230 meters. Granites are
Marked on most maps at 28 kilometers due south of Dungul, while at the
“fiephren Quarries, ahout 40 kilometers northwest of Abu Simbel, ame-
1ysts and carnelian were once mined from dykes in a dark-blue gneiss
vith quartz veins { Murray, 1939). Finally, the Basement Complex is but
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thinly veneered by sandstones near Tumas, on the west bank of the N ile,
at Per]mps 140 meters. This can be inferred from intersecting rectilingy,
drainage lines, similar to those of the Basement Complex southeast of
Aswan and east of Kalabsha.

From this evidence it appears certain that the contact between the
basement and the sedimentary cover is highly irregular, varying in
vertical range of over 400 meters within the confines of Egyptian Nubiy
alone. Although Cenozoic tectonics may have roughened this contact,
there can be little doubt that much of the relief predates deposition of
the Nubian Sandstone in mid-Upper Cretaceous times.

A period of deep chemical weathering preceded deposition of the
Nubian Sandstone. This has been inferred by Attia (1935) and Kolhe
(1957 ) at Aswan and can be verified from contact exposures we studied
at the Kalabsha Gorge, about 1 kilometer northeast of Nag el-Shima
el-Qibli. A light-gray (10 YR-25 Y 7/2) alteration zone of over 1.2
meters depth has developed from pink granite, retaining a granitic struc-
ture. The feldspars have been kaolinized, limonitic staining is common,
and secondary calcite has been enriched in cracks. Quartz, hornblende,
and biotite minerals are badly corroded or altered. This weathering
horizon recalls the zone of kaolinite enrichment often found below the
solum of certain tropical soils (Kubiena, 1955, 1957 ). It is overlain by 30
to 40 centimeters of light-reddish-brown (5 YR 6/3-4), sandy silt, an
unstratified wash of arcosic quartz. The basal conglomerate of the Nu-
hian Sandstone follows, a light-reddish-brown (5 YR 6/3), silty,
coarse-grained sandstone with medium-to-coarse quartz pebbles.

The bhasic facies of the Nubian Sandstone in Lower Nubia is a massive,
well-stratified, white to very-pale-brown (10 YR 8/2-3), medium- or
coarse-grained sandstone. As a result of weathering, near-surface rocks
range in color from pink (7.5 YR 7/4) and reddish yellow (7.5 YR 8/6)
to light brown (7.5 YR 6/4). Surface exposures are discolored to @
varying degree with desert “varnish” (see Engel and Sharp, 1958 ), a rind
of ferric and manganese precipitates. Normally, the desert varnish is &
few millimeters thick, varying from weak red (7.5-10 R 4-5/2-4) and
dusky red (10 R-2.5 YR 3/2-3) through reddish brown (2.5-5 YR
2-5/2-4) to dark gray (5 YR 3—4/1) in color. These rinds may he matt or
glossy, dense or porous, and the primary components usually iﬂf—']“qﬂ
hematite, limonite, pyrolusite, and reerystallized silica. Solutions of this
type may impregnate bedrock to depths of 15 to 30 centimeters OF
Pleistocene sediments to depths of a meter or more.

The development of thick ferromanganese rinds or impregnations vatr-
ies regionally and appears to be related to the primary occurrence ©
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ferruginous sandstones within certain watersheds. Bands of dark-gray
7.5 YR 4/0), ferruginous quartzite, averaging 15 to 30 centimeters in
viokness, can frequently be observed within the sandstone formations of
the Eastern Desert. In addition to the iron ores of Aswan, smaller lodes
%ﬂ-b&en reported from Kalabsha, Muharraqa, Korosko, and Abu Simbel
East (Attia, 1950). At Wadi Halfa, lenses of oolitic iron up to l-meter
thick have been traced over horizontal distances of as much as 8 kilome-
\ers. They are most commonly found between ferruginous sandstones
Cand quartzites (Kleinsorge and Kreysing, 1960). In other words, the
sresence of significant primary iron concentrations in the Nubian Sand-
ggi:;;‘me is an established fact. Later solution of iron compounds, with
precipitation and concentration in joints and bedding planes, points in the
came direction as the ferromanganese rinds or ferricrete conglomerates
‘%",f Pleistocene age, numei}', to a very widespmad pmt—Gretaceuus redepn—
sition of iron compounds. Kleinsorge and Zscheked (1959) describe anal-
- ogous phenomena from the central Sudan, suggesting that iron-rich wa-
ters may have emanated from springs created in the wake of the Tertiary
anism. Although there is no evidence of such springs in Nubia today,
vulcanic springs may have been activated during or after the more signif-
icant Pleistocene pluvials,

.~ Whatever the origin of the ferromanganese compounds, they have
'@__t}'_ﬂn distributed by running waters throughout certain watersheds in
Nubia—as can be clearly seen from the Gemini I'V photos. And, although
the Nubian Sandstone upstream of Aswan is fairly homogeneous, con-
rable lithological differences have resulted from ferromanganese pre-
eipitation and concentration. As a result, significant differences can be
observed in resistance to erosion. Ferromanganese rinds are thin and are

thick ferricrete or silicic rinds may mantle the rock in an ironstone crust
that is virtually indestructible under natural conditions, Consequently,

:B'ZNuhian Sandstone cannot be considered lithologically uniform.

Structure

€ structural geology of Egyptian Nubia was first ontlined on a very
all scale by Yallouze and Knetsch (1953) and by Knetsch (1957), who
ated a number of NNW-SSE transverse faults across the Nile
Alley hetween Korosko and Dakka, as well as N-§ faults in the Aswan-

absha area. Shata (1962) indicated the presence of a NE-SW swell
orming the backbone of the Lower Nubian Plain—together with a
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variety of disturbances and minor faults in the northern part of this zon.
Said and Issawy (1965) postulate a number of NW-SW faults intersect.
ing the Nile Valley, together with large-scale transcurrent faults in the
Dakka area and a major horst block in the Korosko bend of the Nile.

On the basis of our 1:10,000 mapping of the Nile Valley and our study
of the Gemini IV photography of Nubia, we believe that it is not ).-,-;Z_t
possible to do justice to the rather complex minor structures apparent in
the geomorphic landscape. Instead we have attempted to map those
major features that can be demonstrated with some certainty (Fig. 5-1),
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Fig. 5-1. Tenlative structural map of Egyptian Nubia. Map: UW Cartographie Lab.
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t even the distribution of the Basement Complex exposures as shown
 conventional maps ( Attia, 1954; Shata, 1962: Map 1; Said and Issawy,
Fig. 1) can be reconciled w1th the topographic expression of the
emini IV photos. Fig. 5-1 attempts to correct this situation in as far as
:i.' sihle

~ Throughout the igneous and metamorphic landscape east of the Nile,
ilinear intersecting drainage lines are common, Some of the more
striking structural lineaments, representing faults, dykes, shear zones, or
folded strata of variable resistance, have been shown on Fig. 5-1. Similar
tures cannot be detected among the Basement Complex rocks of the
Lower Nubian Plain, at least not at the scale of the Gemini IV photogra-

- The single most striking tectonic feature in the sandstone mantle,
whether seen from the ground or the air, is the well-developed, shallow
basin structure at Dakka { Figs. 5-1 and 5-2). Average inclination of the
strata lies between 29 and 5%, although dips along the conspicuous
Seiyala Hogback average 5% to 10% and the extremes are somewhat
higher (Fig. 5-3). The western part of this hogback crosses the Nile
between Seiyala and Qurta Temple, trending almost due north; the
tern part intersects the Nile at Kushtamna. This hoghack is often
bdivided into two or three parallel ridges, with an average local relief
of 25 to 40 meters. These ridges disrupt the drainage patterns noticeably.
'he Seivala Hoghack was verified by us in the field, on the 1:30,000 air
;_Btras on the Gemini IV photos, and on the 1:100,000 topographic
maps. Its localization, as shown on Fig. 5-1, is irreconcilable with the
transcurrent faults shown by Fig, 1 of Said and Issawy (1965).
- A second striking feature, also related to the Dakka Basin, is the Madiq
back. This delimits the eastern bluffs of the Nile between Sebua
nple and Nag Umm Simbil, from where it can be traced to northwest
0f Dakka. The great sandstone hlocks that tower 200 meters above the
have been noticeably tilted in what is obviously a zone of strong and
iplex disturbance. These presumably are the slickensided and slip-
ted cliff faces referred to by Said and Issawy (1965: 10) as evidence
of large-scale Pleistocene black faulting in the Korosko highlands.! The
diq Hogback appears to converge with a fault zone that may be an
Extension of the Rofa Fault. The regional dip averages 109 to 20% to the
st, although gravitational sliding has produced strong local variations
e.

. These features are unique in Egyptian Nubia, so that there can be little doubt
t their localization, Yet, rather curiously, Said and Issawy's map (1965: Fig. 1)
ows no disturbances alomg this stretch of the valley,
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& P T roaoe These swells are se arated From each other bv a rather entle
We ¢ RIQA DOME f& % DAKKA Bag|y E ! Bbq:siﬂﬂ, which is fﬂllﬂ“id by the Nile River. Tﬁe Korosko ghend
550 il =5 S Wuthar Podiplain il | sults from deflection of the Nile around the northern end of the Hami
o BT . e ] s well and the southern edge of the Riga Dome. Further downstream, the
S v : s ][ : rse of the river is modified or controlled by north-south structures, as
y 43 E:: '}r described from the Kom Ombo area (Chap. 2).
———Ln

Linear structures are less apparent in the Nubian Sandstone of Egyp-
Nubia than they are in the sedimentary cover north of Aswan,
ever the sandstones are sufﬁeieml}r thick, drainage is usually den-
as opposed to the subparallel patterns of the intermediate-order
5 of the Kom Ombo region. Somewhat exceptional are the linea-
ts of the Wadi Allagi-Gabgaba area, all of which have been pro-
ted into the mantle from the underlying Basement Complex. Also of
est are the trellis drainage patterns of Wadi Shaturma and parts of
2 Wadi Korosko basin (Fig, 5-1).
certain amount of small-scale block faulting may be ohserved along
Nile Valley upstream of Tumas. In particular, many of the lower
diments are bounded by faults with vertical displacements that seldom
ed a few meters. It should be emphasized that in no case were any of
leistocene gravels deformed along such fault zones. For reasons of
] ; . e, it was not possible to systematically measure and map these minor
Fig. 53, 134- to 1537-meter Nile platforms at Haiyﬂ]a, veneered with eolian sand o1 1 ts in the field. Their direct influence on the murphulug}-' is limited,
late Pleistocene wash, seen from the crest of the Seiyala Hoghback. B none of these features can be detected on the Cemt 10 photosk
€ results agree very closely with the observations of de Heinzelin
id Pacpe (1965) in the northern Sudan, adjacent to our study area. De
€inzelin and Paepe found that vertical displacements of 1 or 2 meters
common, throws of § to 10 meters rather exceptional. Three main
¢ directions were identified: N 25°—48°W, N 63°-73°E, and N
‘W, in that order of importance.
.'F’Qhﬂ]usinﬂ, the intensity of tectonic deformation in Egyptian Nubia
$ 1Ot compare with that of the Kom Ombo Plain. Large-scale grabens
. bsent, and well-defined structural-geomorphic entities, such as the
_BE_l_si.n, are few and shallow, Gentle Hexures, with resulting shear
tel'lsi'nn-jaintmg, have heen the most common form of deformation.
swell and hasin axes have noticeably affected the geomorphic
tion of Nubia, more so than the major fault zomes within the sedi-
htﬂ_l.'}’ strata, Along such intermediate and large-scale faults as can be
d, there is no substantive evidence for significant horizontal dis-

Fig. 5-2. Wesl-East profile throngh basin and dome structures at approximately 22° 45 i, Map;
UW Cartographic Lab.

A possible complementary structure to the Dakka Basin is the Riqa
Dome (Figs. 5-1 and 5-2), The strata are very gently inclined, with an
average dip of less than 3%, and, correspondingly, peripheral cuesta-
forms are poorly developed. Instead, three Tertiary planation surfaces
are superimposed upon the Riga Dome as they are on the Dakka Basin,
These erosional surfaces show no conspicuous tectonic deformation in
either area.

Other fundamental structures in Lower Nubia include the Hamid and
Chephren Swells (Fig. 5-1), delineated on the basis of the Gemini IV

i the basis of considerable work in Khor Adindan, we dispute the existence
or fault there as postulated by Said and Issawy (1965: Fig. 1),
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lacements, Vertical throws along fracture lines certainly never exceed 4
few 107s of meters. Finally, no reasonable claims can be made for signifi-
~ant deformation of any type during middle and late Pleistocene times,
Negative evidence to this effect will be cited in subsequent sectiong
dEH.Hﬂg with the genmnrphi{; evolution of Nubia. Most of thE tectonip
deformation in Egyptian Nubia may be attributed to the primary tecto-
geny of late Oligocene to early Miocene age ‘{Knetsch, 1957), even
though minor reactivation may have recurred at intervals thronghout the
late Tertiary and early Pleistocene.

Geomorphic Units

The salient landforms of Nubia between the old Aswan Dam and the
Sudanese border are outlined by Fig. 5-4, based on the Cemini IV
phntﬂgraph};, the 1:100,000 topographic series, and our detailed mapping
of the Nile Valley proper. The geomorphology is dominated by three
complex erosional surfaces, dissected in variable degree. To express these
two facets of the morphology, Fig. 5—4 shows these erosional surfaces
superimposed with the terrain classification as devised by I—Iumnmn_:l
(1964). In this way, the state of dissection of the different surfaces is
readily apparent. The four basic terrain types present are plains (local
relief under 100 meters, surface predominantly in gentle slope ) ; table-
Jands (local relief over 100 meters, surface predominantly smooth ‘in
upper part of elevation range); plains studded with hills (local 1-0!1ef
over 100 meters, surface predominantly smooth in lower part of elevation
range ); and, lastly, hills (surface predominantly in intermediate or stf"cp
slopes ). In addition to the basic map of surfaces and degree of dissection,
the inset map of Fig. 5-4 synthesizes the major geomorphic units of
Egyptian Nubia.

In order to facilitate identification of erosional surfaces, a study of
accordant summits was made of Egyptian Nubia (Table 5-1). PB_RTC
elevations were read or estimated from the 1:100,000 tnpt}g‘mphiF 591?*35
(1960 revised edition) and were grouped in 10-meter intervals for nine
ﬁrbifrar}’ regions corresponding to the map sheets (listed by 11arlne and
number ). A total sample of some 6,400 elevation points was obtained s0
that the data given by Table 5-1 is fairly objective,

DABUD HILLS

From Aswan upstream to Girf Husein, the Nile Valley is fringﬁ_d by
irregular, hilly terrain, particularly where the Basement Complex is €%
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eomorphology of Egyptian Nubia. Map: UW Cartographic Lab, (This map also avail-
500,000, See p, 524.)

secl. Local relief in 5- or 10-kilometer squares averages just under 100
eters, but locally attains 230 meters in the Gebel Abu Hor, The intricate
network, so well developed along the valley margins, produces a
rough terrain type, with 40% to 75% of the surface in generalized
¢ classes exceeding 8%.
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Takile 5-1. Avcordance of summits in Egyphian Mubia
{Log values of numbers of ummits in each altimetrie interval.)
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River platforms and pediments are locally evident in the ssmdStDI:!e
reaches, but, in general, the Dabud Hills form a streteh of broken terrain
between the Nile floodplain and higher-lying erasional surfaces such as
the Ambukol and Kalabsha Plains. Structural features are everywhere
evident, particularly in the form of dykes and ancient faults in the
Basement Complex—several of which control the basic mﬂrphnlagj-'_ﬂ{
the local Nile Valley. Minor disturbances are also evident in the Nuhti}“
Sandstone, These include widespread inclined strata (109 or more ) 11
the vicinity of contacts with the Basement Complex, as well as a number
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_f small, en échelon faults, striking north along the edge of the Kalabsha
am and striking west near the Kalabsha Gorge.

EALABSHA PLAIN

broad, almost featureless sandstone pediplain extends 30 to 50
lometers west of the Nile and stretches 125 kilometers from the Gallaba

wvel Plain in the north ( Fig, 2-6) to the latitude of Dakka in the south.
ising abruptly from the Dabud Hills along the Nile Valley, the eastern
“periphery of the Kalahsha Plain has a local relief of about 100 meters and

ifies as a tableland. The greatest part of this bleak, undulating sur-
e at 180 to 210 meters elevation is a plain, however, locally studded
h low, irregular hillocks and other irregularities due to minor tectonic
aughening or differential erosion. The only major relief feature is pro-
ided by the Ras el-Abd hills, a mesaform remnant of a higher erosional
ace at 230 to 260 meters. Over most of the Kalabsha Plain, local relief
es from 10 to 30 meters in 5 kilometer squares, and 95% of the slopes
e smoother than 19 or 2%. Patterns among the shallow drainage lines
e next to incoherent, as the wadis from the limestone scarp to the west
eteriorate into broad, flat washes, often terminating in closed depres-
ions that may be of eolian origin. Surface runoff is at all times minimal as
esult of both the hyperarid climate and the highly permeable bedrock.
fact, only three wadis cross the Kalabsha Plain to reach the Nile
ey: Wadi Kubaniya to the north, Wadi Kurkur, and Wadi Kalabsha
he south.

e greater part of the Kalabsha Plain represents a well-developed
well-preserved erosional surface at 180 to 210 meters, equivalent to
Mwan Pediplain in the Kom Ombo area. Vestiges of a higher, 230- to
B0-meter surface are present at Ras el-Abd and are more extensively
. eloped west of Dakka, Wadi Kalabsha has cut a lower surface into the
swan Pediplain at about 160 to 180 meters, possibly contemporary with
sallaba Terrace at Kom Ombo.
aulting has some significance in accounting for the surface forms of
"'K_'E]ahsha Plain, A complex zone of microfanlts is apparent some 10
1eters west of, and running parallel to, the Nile (Fig. 5-1). Another
ure, the Rofa Fault. strikes due north about 30 kilometers west of the
> forming a subcontinuous scarp with a relief of about 10 meters
. 2-6). Bedrock dips are rather variable in its vicinity. Another
hificant fault runs west to east across the Libyan Tableland and con-
es as a complex fracture zone north of the Kalabsha Gorge. This
bsha disturhance zone appears to be complemented by a further
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major fault bounding the limestone escarpment east of Dungul {Said ang
Tssawy, 1965: postscript). A part of this faulting must be younger thay,
the pfanatinn responsible for the Aswan Pediplain. This agrees with the
evidence from Kom Ombo (Chap. 2) that a certain amount of tectonjc
activity postdates the Aswan Pediplain.

AMBUKOL PLAIN

Developed in the Basement Complex east of the Nile between Asway
and Khor Dihmit, this is a typical pediplain, studded with low, steep-
sided hills, Although 60% to 80% of the surface is gently sloping, local
relief in 5 kilometer squares averages 100 to 125 meters. Drainage pat-
terns are rectilinear in some areas, reflecting the complex fault and dyke
patterns of the bedrock. :

Although vestiges of the Aswan Pediplain are preserved along the Nile
margins, the Ambukol Plain is dominated by an erosional surface at 230
to 270 meters. Well-developed accordance of summits at 290, 320, and
370 meters indicates the probable presence of higher erosional levels
among the residual hills. And, in the interior parts of the plain, the major
wadis move along surfaces that rise gently from 200 to 300 meters eleva-
tion with little or no break of gradient.

UMM NAQA UPLANDS

These uplands include the rough tablelands of igneous and sedimentary
rocks that extend from Khor Dihmit to Wadi Allagi along the eastern
margins of the Nile. Deeply entrenched wadis follow dendritic patterns
between mesaform uplands that describe two well-developed surfaces at
930 to 270 meters and at 300 to 340 meters, Scattered residual hills, with
accordant summits at 370. 380, and 410 meters, rise above the tableland
proper, culminating in Gebel Umm Naga (570 m). \

Although parts of these uplands have been dissected to a I}i]ly te1'1'm;1
type, bimodal slope distributions are most characteristic: fairly stOt;
wadi floors and upland surfaces, separated by very steep slopes, Loca
relief in 5-kilometer squares averages about 150 meters.

QUFFA PLAIN

Although only of peripheral interest to a discussion of Lower Nubia, this
plain deserves mention in passing as one of the most extensive ge0-
morphic units of sontheastern Egypt. This great, complex pediplain cov:
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an area of over 5000 square kilometers and ranges in elevation from
0 to 600 meters, while the surrounding hills rise 200 to 300 meters
hove the level of the plain. The Quifa Plain originally developed in
tion to the local base level provided by the major through-wadis,
di el-Quifa (the major tributary of Khor Dihmit) and Wadi Abu
ru (a tributary of Wadi Allagi). Judging by the Gemini IV photogra-
. surface drainage over most of this area is extinct today. Veneers of
an sand and wash suggest disintegration into a multitude of uncon-
nected, shallow basins.

HADATYTE UPLANDS

jgain of only peripheral interest, the area is poorly mapped, but the
ini IV photos show a rough, irregular terrain developed on the
ent Complex and overwhelmingly controlled by structural fea-
es. Geomorphically, these uplands form a part of the Red Sea Hills.

DAKKA AND ALLAQT PLAINS

These plains occupy the Dakka Basin, whose structural aspects have
en discussed already (see Fig. 5-1). The northern part of this lowland
in describes a semicircle around a nodal point at Dakka Station, while
southern half is focused on the lower courses of Wadis Allagi and
busku. As a result, drainage patterns are of centripetal type, intersected
by the Nile. Slopes rise very gently away from the Nile and the major
lis, with average inclinations of 0.5% to 2.0%. Bevelled sandstone
taces, partly conformable with the gentle dip of the bedrock, are
seally veneered with wash or stream gravels. Several groups of conical,
orm, or serrate hills rise abruptly 100 meters or more above the
elieral level of the plain,
i ﬁ_:hﬂ greater part of the Dakka-Allagi Plain is graded to a local base
{jt?il of about 140 to 150 meters. This geomorphic stage can be readily
Orrelated with the rather common ridges of Pleistocene wadi gravels,
ated on top of this erosional surface. It appears that Pleistocene
ﬂuaatinn was more effective here than in any other part of Nubia. The
Swan Pediplain is well developed on both flanks of Wadi Allagi at
tions of 190 to 210 meters. Higher erosional surfaces at 225 to 240
s and 300 to 310 meters are developed in the southern half of the
“ka Basin, The Seiyala Hogback, which runs along the western pe-
v of the Dakka-Allaqi Plain, delineates one of the most conspicuous
orphic boundaries in Nubia.
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RIQA HILLS

hese hills developed in the Riga Dome through dissection of two coy.
yicuous planation surfaces at elevations of 2;‘30 to 260 meters and 300 g
10 meters (Fig. 5—4). Accordance of summits suggests the former pres.
hee of higher erosional levels at 325 to 340 meters, 360 meters, and 380
eters. The dominant higher level at 300 to 310 meters has been dis-
scted to a plain with low hills, these mesaform hills corresponding to the
00- to 310-meter surface. The dominant lower level at 230 to 260 meters,
n the other hand, rises abruptly above the dissected fringe of the Nile as

tableland, locally studded with tabular residuals of the 300- to 310-
jeter surface, Despite the intricate character of the resulting terrain,
0% to T5% of the surface is fairly smooth, although _lf'.ncnl' relief in
kilometer squares averages 150 to 200 meters along the Nile Valley and
0 to 140 meters further inland.

At least one north-south fault lies along the western margin of the Riga
[ills, and the orientation of the western escarpment of the 300- to
10-meter upland suggests that location was influenced by structural
nes striking due north, On the other hand, the development of the 230-
o 260-meter surface, penetrating through the Riga Hills in the form of
road wadi floors or extended pediments, indicates no major deforma-
ion, Wadi Umm Simbil is a case in point, with an extensive pediment
leveloped at 240- to 270-meters elevation in the heart of the Riga Hills.
his precludes significant upwarping of the Riga Dome subsequent to
lanation of the 230- to 260-meter surface. Equally significant for the
ectonic and erosional history of the Nubian Nile is the clear develop-
nent of the 230- to 260-meter surface on the western, southermn, E‘!.lld
astern peripheries of the Riga Hills, caused by headward erosion radiat-
ng back from the modern Nile Valley. This leaves no question about the
reat antiquity of the Nile in its present course, The Korosko bend of the
Nile clearly antedates the 230- to 260-meter erosional surface.

KOROSKO HILLS

[hese hills constitute the roughest landform unit in Nubia. A belt of
ntensively dissected hill country extends 10 to 20 kilometers away f_mf'ﬂ
he right bank of the Nile. Between 60% and 807 of this surface 15 ‘IE
teep slope, and local relief in 5-kilometer squares averages between 12

mnd 200 meters. Only in the Kasr Ibrim area does a prominent table-
and—a part of the Aswan Pediplain at 190 to 203 meters—front directly
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on the Nile. Elsewhere, two plateau surfaces, with dominant levels of 230
‘ﬁ, 260 meters and 310 to 350 meters, account for an extensive tableland
within the interior of the Korosko Hills. Local relief here averages 100 to
0 meters. Finally, the highest part of the Korosko Hills is formed by a
strongly dissected block of hill country, attaining a local relief of over 250
“meters and a maximum elevation of 545 meters.

Three planation levels are conspicuous as extensive tableland surfaces
“in the Korosko Hills (Fig, 54 ) at 190 to 205 meters, 230 to 260 meters,
d;ﬂﬂ 310 to 350 meters. In addition, accordance of summits suggests the
‘presence of a minor surface at 290 meters and of vestiges of high levels at
__:‘i"ﬂ to 380 meters, 460 meters, and 490 meters. Although it is impossible
o disentangle the minor erosional stages without detailed field work, the
‘broad, major units in the geomorphic landscape are clearly defined and
e quite comparable with those both upstream and downstream, Con-
v to the cursory remarks of Said and Issawy (1965: 17), the high-
ds on either side of the Korosko hend do not interrupt the suite of
ional features developed along the length of the Nubian Nile in
ot, Rather than attribute these highlands to Pleistocene uplift, we
uld emphasize their selective preservation from erosion, because of
eptionally resistant rock types. The degree of ferromanganese or fer-
nous cementation of hedrock attained in the Korosko Hills is unri-
ed elsewhere in Egypt. Even Pleistocene deposits are commonly
durated to a remarkable degree, whereas they are generally unconsoli-
ted in other sectors of the Nile Valley. We are convineed that any
gional geomorphic anomalies, other than the structural features shown
1g. 5-1, can be safely attributed to the lithological distinctiveness of
Korosko Hills.
tructural features of the Korosko highlands are presently understood
& rudimentary way only. Despite a few small zones of rectilinear or
ellis-like drainage (Fig. 5-1), patterns are generally of characteristic
dritic type. The Hamid Swell is noticeable in all aspects of the
H0pography, but possible bounding faults remain to be verified.

AIYINAT UPLANDS

¢ uplands are once again of peripheral interest to Lower Nubia, and
study is impeded by inadequate mapping and incomplete Gemini
ography. Possibly this sandstone plateau records some of the highest

U810nal surfaces in southern Egypt, at elevations between 400 and 500
LETE,
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TUMAS UPLAND TUSHKA PLAIN

This plain marks a break in the high erosional surfaces of the Lower
Nubian Plain. Two now-defunct wadi systems, debouching at Tushka
an upland plain, formed by erosional surfaces at 200 to 215 meters (Fig, West and near Nag Farganda, appea1"t0 have effected considerable
5-5), 230 to 260 meters, and 300 to 310 meters. Generalized slopes denudation in early and middle Pleistocene times. As a result, the low-
average less than 5% over about 90% of the surface; the remaining f Jand plain is studded with swarms of residual hills with acmlﬂarice of
slopes offset horizontal surfaces at different levels and are quite steep, summits at 200 to 210 meters and 220 to 235 meters. Extensive pediments
Loeal relief in 5-kilometer squares averages between 50 and 120 meters, “at 180 to 190 meters and at 160 to 170 meters dominate the Iandﬂscﬁ e
<o that some areas of accentuated relief technically qualify as tablelands, ~near the Nile Valley, while the Aswan Pediplain is well developed f:lrthler
The 200- to 215-meter surface within the Tumas Uplands is equivalent west. Except for a few areas of accentuated rou ghness ]uca]. relief in
to the 190- to 205-meter surface across the Nile at Kasr Ibrim ( Fig, 5-6), 5-kilometer squares commonly ranges from 50 to 90 e
In all aspects of its geomorphic development, it resembles the Aswan '
Pediplain, and we see no reason to doubt the identification of the sur-
faces at Tumas and Kasr Ibrium with those found at similar elevations
downstream of the Korosko bend. Of further interest are extensive pedi-
ments at 170 to 180 meters, fringing the periphery of the Tumas Uplands.

Like the Kalabsha Plain, this upland forms a part of the major ge0-
morphic entity known as the Lower Nubian Plain. Most of this region is

Fig. 5-5. Erosional surfaces east of Amada Temple. The sand- and wash-swept,
168+ to 169-meter pediment dominates the scene, with dissected remnants of the
Aswan Pediplain visible in the background and the immediate foreground.

mﬁgils‘ﬁ. Tlu-:: Knrusim Hills seen from Ineiba. The well-developed erosional surface
g ! e opposite side of the river represents the Aswan Pediplain at 200 meters ele-
i 311_1011, with spurs of a lower pediment at about 180 moters. Late Pleistocene silts in
middle foreground, |
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ABU SIMBEL PLATEAU

The plateau is rather similar to the Tumas Uplands, except that there gy
few remnants of the highest surface (at 330 m). Instead, there i an
exceptionally distinctive pediplain at about 230 to 255 meters elevation,
forming along the Nile Valley a precipitous scarp with a local relief af
100 to 125 meters. The temples of Abu Simbel were cut into this escarp-
ment, the periphery of which preserves remmants of the Aswan Pediplain

at 195 to 205 meters ( Fig. 5-7).

IMBEIHA PLAIN

The final geomorphic subdivision of the Lower Nubian Plain, this plain
includes sections on both sides of the Nile Valley. The two lower ero-
sional surfaces are well represented on the western bank, together with
frequent pediment segments at 160 to 170 meters and at 180 to 190
meters, On the eastern bank, dissection has produced a greater number
of residual hills, in contrast with the more intact escarpments on the
other side of the river. In addition, a 300- to 310-meter surface is wide-

spread on the eastern bank.

Fig. 5-7. The Aswan Pediplain west of Abu Simbel at about 200 meters elevation,
Massive accumulations of drifting sand fill the fossilized wadis in the middle.
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HAMID UPLANDS

These uplands include an extensive tract of variable high con e
st of the Nile and south of the Korosko Hills. Inadeiuate ;Z;s];?j
e all but a few generalizations. Except for a rough, hilly zone oppo-
iite Abu Simbel, the fringes of the Hamid Uplands have heen stmngly
sected to an open plain with hills, Less-dissected plateau surfaces are
found further inland.

- The fairly smooth plains extending back from the Nile at Arminna East
e a local relief of less than 50 meters, Pediments at 160 to 170 meters
re the most prominent feature, although remnants of o higher level a;:
30 to 190 meters can also be identified. The Aswan Pediplain is devel-
at 200 to 210 meters, while extensive older surfaces are found at 220)
0 meters and at 300 to 340 meters, Accordance of summits suggests
the 220- to 270-meter level has two prominent subdivisions at 230
260 meters, while the higher surface exhibits steps at 310 meters and
_:ndﬂ-iﬂ meters. Finally, remnants of a higher level at 360 meters are

sted.

The Tertiary Pediplains

fie preceding discussion of the small-scale regional geomorphology of
gvptian Nubia has shown the persistance of three broad erosional sur-
long the length of the Nile Valley.
- Lhe lowest and best-preserved of these surfaces can be traced contin-
tously from Kom Ombo to Selyala and again from Amada Temple to
tth of the Sudanese border (Figs. 54 to 5-7). The dominant level
slowly from 180 to 190 meters at Kom Ombo: 180 to 210 meters
thwest of Aswan: 190 to 210 meters in the Dakka Basin; 190 to 215
IS Near Tumas and Kasr Ibrim; and 200 to 210 meters between
ka and the border. Regional variability reflects the gentle rise of this
® away from the Nile Valley. The Nile provided a local hase level
S1OSIOn, increasing in elevation from less than 180 meters at Kom
0 10 200 meters or so at the Sudanese border, A drop of about 25
5 along a longitudinal distance of 850 kilometers indicates a gra-
of r:‘rnl}r 0.71 in 10,000, compared with 0.87 today.
BPﬂﬁlfS contemporary with the 180- to 210-meter surface have not
identified with any certainty, and they probably do not exist. In-
all inferences concerning the origin of this surface must be based
erﬂﬁl_'onal murphﬂ]ng}n Through most of Nubia, the 180- to 210-
°U surface is studded with butte and mesaform residual masses of
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ariable relief. The surface is commonly Prajectled inFo dissected li_ighm
ountry through broad wadis that frequently widen into local Ipedj_mcm
alleys. Finally, wherever well preserved over lfl.rger areas, this broadly
orizontal surface suggests a patcl}wurk. of mergmgtsegr.nents ﬂt.appmxri‘
nately equal elevations but differing minutely in dlt‘ect‘lnl.l of dip. All in
1. these features can best be explained by coalescent pa-rdlments, related
o,the same local base level of the Nile Valley but cutting backward at
ariable rates and gradients along different wadi S}’Stﬂln%. |

In this restricted sense, we are dealing with a pediplain, a ‘r'j-"*mP]EH
Jlanation surface characterized by several minor aspects of arid-zone
andform: steep-sided residual masses; rectilinear m_ldslnpf_ts; m:gﬂ]ur
reaks of gradient; and broad, extremely shallow dn.nnuge ]{11::51 (Figs.
5 to 5-7 ), This Aswan Pediplain, as it was first u.ies:gnated in Chapter
, marks a single but protracted stage of planation, prEsmnalI:ﬂ}-' ASS0-
jated with a semiarid climate (see Tricart and Cailleux, 1961, v. I_I:
9-55). The Nile itself flowed at approximately 80 to 90 meters ﬂb[.J‘r'l: its
sresent floodplain level in southern Egypt, and wide lowland plains, as
nuch as 50 kilometers in cross section, developed in response to denuda-
ion by local runoff. At Abu Simbel and in the KI.".II'DS]'U.] F_.rend; the contem-
yorary valley was sharply constricted, very much as it lS‘tUdEl}n How J.fﬂr_
his valley extended upstream in the Sudan, or what its 1'c]atmnsl11p13
vere to the base level of the Mediterranean Sea, will not be known unlhll
urther investigation, but we are already dealing with a gemnnrph;.c
ntity that is basically compatible with the modern geography of south-
rn Eoypt. _

Thcg} sl;raﬁgmphic age of the Aswan Pediplain is impossible to d.Et]E,T,'L
nine with any precision. The evidence at Kom Ombo em(ll in I\Llll.ﬂ:
ndicates that this surface is considerably older than the earliest Plen:tﬁi
ene gravels. At Kom Ombo (Chap. 2), at least 30 meters of vcrlﬁn
sedrock cutting and appreciable tectonic deformation snlepm"ute ,t 1€
Aswan Pediplain from the Gallaba stage. In Nubia, a succession of mino:
ateral pediments and a certain amount of block faulting intervened [)l'l?ll
o the oldest known Pleistocene gravels. Furthermore, the Aswan Pc.( I_-
slain at Kom Ombo appears to be older than the Pliocene Gulf deposits,
which would suggest a pre-Middle Pliocene age. .

One of the most significant corollaries to the mistfim:e‘ and iﬂ_h.: ]
Hary age of the Aswan Pediplain is that the Nubian .I\-lie is of very ?th :
wtiquity, An early Proto-Nile followed the approximate course ol -
modern river from the Sudanese border northward, past Aswar, and in
the present deserts west of Kom Ombo, At Aswan and at the High Dam.
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the Tertiary age of the river is further documented by the buried fossil
wue}r to 172 meters below sea level, with an infilling of 110 to 160 meters
of deposits related to the Middle and Upper Pliocene Gulf.
~ The intermediate erosional surface of Egyptian Nubia at about 230 to
960 meters elevation (Fig. 5-4) is only imperfectly understood. Tt ap-
%Pé'al'-s that two substages at 230 meters and at about 260 meters can he
discerned in many areas. The fact that this complex surface can be traced
without interruption from the Tumas Uplands through the Korosko bend
to the Dakka Basin suggests that we are dealing with a stratigraphic
‘entity. The greater degree of dissection and denudation of the surfaces at
230 to 260 meters precludes confusion with the Aswan Pediplain, Yet it
remains impossible to prove that the 230- to 260-meter surfaces of the
ag!ﬂ;.u Simbel-Wadi Hamid area, those of the Tumas-Dakka sector, and
the isolated remnants further north are indeed all contemporaneons.
:Thg possibility that block faulting or gentle warping have invalidated the
altimetric criterion of correlation must be borne in mind., With these
sservations, we feel that a complex 230- to 260-meter stage probably
“exists. The evidence, however, is inconclusive, Possibly, a study of fur-
er, move detailed remote-sensing data from the latest satellite orbitings
ill provide more definitive arguments. In the meanwhile, the designa-
tion Ballana Pediplain is tentatively assigned to the 230- to 260-meter
‘surfaces as a matter of convenience—bearing in mind that these surfaces
‘may not all pertain to a single stage of geomorphic evolution.
- The development of the Ballana Pediplain in the area of the Riqa
ome and the Dakka Basin suggests that major tectonic deformation in
ese structural units preceded planation of the 230- to 260-meter sur-
- On these grounds, the Ballana Pediplain may be assumed to post-
e the primary orogenic phase of late Oligocene to early Miocene times
] Knetsch, 1957). A late Miocene age seems a reasonable possibility for
the Ballana Pediplain.
_ -~ The 800- to 360-meter surfaces pose an almost insuperable problem of
Correlation and stratigraphic dating. Preservation is largely confined to
ps of residual hills or strongly dissected mesaform plateaus, usually
olated from one another (Fig. 5-4). The possible role of faulting or
drping is difficult to assess on a regional scale, yet surfaces at these
; Evations, often suggesting three subdivisions, reoccur along most of the
] 1-fblan Nile. Furthermore, distinctive pediments can be identified at the
Aurkur Oasis at 360 to 365 meters, 340 meters, and 320 to 325 meters
“hap, 7). For these reasons, the 300- to 360-meter surfaces will be
sipnated as the Kurkur Pediplain, without necessarily attaching any
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igni : t of these surfaces are
trati e significance to the term. All or mos :

,i;:&at;gtrhaiﬂl ;he Bgla]‘.lana Pediplain, and presumably all are of middle to late
b age, but it is improbable that all of these surfaces are contempo-
i kur evidence suggests that the three surfaces between 320

Kur + _ :
ra:d}f 'Blggemeters are polygenetic and that considerable intervals of time
il

Sﬂlsrétefl{g;}} gétz 286 ff,, Fig. 119), in his sweeping geomorphic hy-

otl;est;s for the African continent, suggests the presence :;ft{ﬁne ﬂr,.tTmm
late Tertiary denudation surfaces over I!'It}St of Eg}ptf anc i ]Tfi,‘, \ern
Sudan, with Cretaceous and early Tertw‘w}: su.rfnces rag.me;'r arily pre:
served in the high country of the Red Sea Hills, Conceived on a very

broad scale, these generalizations are nonetheless compatible with the

detailed local picture presented here for Egyptian Nubia.

The Pleistocene Pediments

The oceurrence of pediments in the Nile Valley, at elevntiugfz ?e.hvleeig
150 and 190 meters, pmvides a link between the Asv..fnnll]:?e 1].]_} mgﬂ;; ;
the Pleistocene gravels. All of these pediments form sleEh e :]mu e
surfaces, studded with residual hills away from the Nile and pu::.ﬂ : i
coalescing with true fluvial platforms near the edge of t]';‘: rlnﬂ E;IH“L %

plain. All are considerably younger than the Aswan Pediplain, marking

long-term interruptions in the late Cenozoic degmd?tinn l:.'}’(._i]ﬂ gﬂ&;
Nile. Development of these pediments is largely restricted to the

Basin and the region between Amada Temple and the Sudan hn:dresa 8
A widespread pediment level can be observed at 65 to 68 ?li E' Iém i

modern floodplain, It forms an extensive flat :L:urface east ; Adir 1~with

185 to 190 meters (Fig. 5-11), capped by ironstone an l;tre;m e
detrital wash. A similar surface can be traced 1mrth1.-.fards 1::11 : ﬂt GE et

well-developed bench studded with residuals and (1155::‘:’:? lsnz n:ctcrs 3
nileward margins. The level of this bench drops to 180 lcbi?\_L Fr_l el
its downstream terminus at Kasr Ibrim on the east hank | ~::g:d- s
Tumas on the west bank. The same surface can also be r.lt‘-tiL _'f} il
accordance of summits between 180 to 190 meters I:Tzf‘hle o ta;:I .
surface hears no contemporary deposits and may hest be mt;l]?lr:J_ i
valley-margin pediment, graded to a former Nile level at abo t e
+ 68 meters, Minor, zigzagging faults delimit thre surface in h?c |
<o that there can hardly be complete confidence in the stmtlg;ra[{l der
of such a stage. But displacements zlong such. faults are sma b S e
attaining as much as 5 to 8 meters where vertical throws can
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ured. Conceivably, these minor fractures have exerted more influence on
erosional development than they have on fault displacement as such,

& well-developed, pediment-like surface can also be seen at 178 to 181
meters (57 to 460 m) on both sides of the Nile near Adindan (Figs.
5-10, 5-11) and at a similar relative elevation just north of Abu Simbel
(176 m). As in the case of the higher level, ferromanganese solutions
have indurated the surface bedrock to ironstone, under a lag or wash of
jronstone rubble.

An extensive pediment is developed at Arminna West, terminating at
about 168 to 172 meters (450 to +54 m) at the Nile floodplain and
rising slowly landward to knickpoints between 190 to 205 meters (Han-
sen, 1966: Chap. 2). Although deposits are not preserved on this surface,
sinuous bedrock ridges with detrital caps and local relief of 15 to 25
_a'ﬁars wind over a part of it. They suggest selective preservation of
erruginized wadi beds or bed-load deposits in the wake of surface
enudation. At Amada Temple there also are traces of a dissected pedi-
t at 166 to 169 meters (+52 to +55 m) (Fig. 5-5). Whether these
- 50 to - 55 meter pediment {ragments are all contemporary is debata-

Nubian Nile at precisely this level ( Allagi Stage ).
- From Adindan (Figs. 5-10, 5-11) to Amada Temple, a minor pedi-
ment of some stratigraphic value can be traced discontinuously at + 44

4

, sporadically capped with Nile gravels of the 444 to + 48 meter
it stage. At Adindan West, on the other hand, a fragment of the
same pediment is capped by ironstone and is then overlain disconforma-
by unconsolidated gravel of the younger, 42 meter Adindan stage
- 5-10). This suggests that these pediments may be the equivalents
e Dihmit stage in southern Egyptian Nubia. The well-developed
: avels and platforms of this early Pleistocene stage would be compatible
a protracted period of stability, accompanied by extensive denuda-
: through wadi flow and rill wash.
‘Lower pediment surfaces are uncommon, and only two examples de-
Y€ mention. A pediment adjoins a 151-meter (34 m) Nile platform
_'T‘-Ishka West, and a similar pediment can be seen west of Ineiba. This
ests a correlation with the middle Pleistocene Dakka stage.
e pediments of the Dakka Basin are separated from those of south-
Egyptian Nubia by a river stretch of over 80 kilometers, and Nile
ients during the Pleistocene appear to have been a little steeper than
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today. A dissected pediment at 160 to 163 meters (+53 to 455 m)
along Wadi Allagi suggests greater antiquity than a well-developed pedj.
ment with a dominant level of 153 to 154 meters (+ 46 to -+ (1.? m). Both
of these may possibly be equivalent to the substages of the High Terrace
of Wadi Allaqi. | : :
Although the post-Aswan surfaces of Egyptian Nubia are not ideally
suited for stratigraphic correlation over wide areas, they nevertheless
srovide an important chronological link between the Aswan Pediplain
and the Pleistocene gravels, There is little question that all of these
denudational steps must be assigned to the early Pleistocene. Possibly,
the 180- to 190-meter pediments were broadly equivalent with the
Proto-Nile system that led to development of the Gallaba gravel terrace

at Kom Ombo.

The Nature of the Nile and Wadi Gravels

The general erosional tendency of the Pleistocene Nile was interrupted
by several periods of aggradation, recorded by terraces of coarse,
rounded gravel. These occur within the Nile Valley or along the lower-
most courses of the tributary wadis. In many, but not all, cases, such
gravels are sporadically found on top of extensive fluvial p!atfonns: The
deposits consist primarily of macrocrystalline quartz, with [cmcrclfe
sandstone or ironstone locally important. Igneous and metamorphic
materials may be abundant or dominant near the embouchures of several
Eastern Desert wadis, All of the gravel pertains to the Nubian Sandstone
or to the Basement Complex, so that we are dealing with autochthonous
gravels, derived from the Lower Nubian Nile and its tributary wadis
rather than from the Central Sudan or subsaharan Alrica.

Composition and facies of these autochthonous gravels have been
remarkably similar through time. In all cases, coarse hed-load Idﬂpnfitrﬁ
are represented almost exclusively, althongh median pebble calibre HE;
ies within defined regional patterns, So, for example, the smaller wac
from the Western Desert carried rather coarse sandstone and ironstone
pebbles with only a little quartz, chiefly in the granule class. After
entering the Nile, these softer materials were rapidly worn down j;llc
dispersed, ultimately contributing to the quart?‘.-sand matrix of the N1
gravels. .

Several wadis of the Eastern Desert drain parts of the Basement Eﬂm,
plex. In such cases, coarse- to cobble-grade gravels of variable ].itlmltLEI}
form the wadi deposits. A few kilometers downstream, median pebble
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diameter has decreased, and less resistant rock types selectively disap-
_ear until the remaining gravel becomes exclusively quartz or quartzite.
At Jeast a part of the selective removal of nonsilicic rocks can be attrib-
ated to chemical weathering. Wherever soil profiles are well-developed,
sebble lithology within the (B )-horizon is largely limited to quartz and
auartzite, Significantly, if the unweathered C-horizon of the same deposit
exposed, a great complexity of igneous and metamorphic rocks will be
gsent. In such cases, subsequent differential weathering has been the
mary factor. Chemical weathering contemporary with alluyviation may
so be involved. The Pleistocene Nile was a perennial stream, whereas
 hydrography of the wadis probably remained episodic or seasonal in
o, Nile pebbles may have been immersed in water and liable to
emical attack for a period of as much as twelve months per vear. Wadi
pebbles, on the other hand, wonld have been dry for all but a few weeks
of the year and, consequently, subject to less thorough or rapid decompo-
gition. As a result, weathering within the stream bed—a major factor in
ble destruction ( Tricart and Cailleux, 1960, v. I: 103 )—would have
been several times more prolonged and intensive within the bed of the
Nile as within the bed of a tributary wadi.
- The bulk of the gravel which follows the Nile through Nubia can he
]q_:-il:rater] from a type case near Arminna Temple, at 165 meters eleva-
tion, Granule or fine gravel (2 to 6.4 mm diameter) accounted for 36%
‘weight of the material coarser than sand grade, Of this, 98% consisted
‘macrocrystalline [ crystals greater than 0.75 mm) quartz, the remain-
of ironstone, Medinm gravel (6.4 to 20 mm diameter) accounted for
including 82% macroerystalline quartz, 13% mesocrystalline (erys-
etween 0.2 and 0.75 mm diameter) quartz, and 5% mesocrystalline,
cified sandstone. Finally, the coarse gravel (20 to 60 mm) accounted
109 of the total, with 509 macrocrystalline quartz, 34% mesocrys-
ine quartz, and 16% ironstone. The medium-to-coarse quartz pebbles
€re primarily derived from pegmatitic veins or dykes intruding the
sement Complex, In other words, local materials are subordinate to
B bles transported into Lower Nubia from the Basement rocks exposed
Yetween the Second and Third Cataracts,
. Heavy-mineral composition of the sandy gravel matrices corresponds
_:?S.Ely to pebble lithology. Heavies are extremely scarce in wadi deposits
ved within sandstone catchment areas. In such cases, the heavy-
ieral spectrum of the Nubian Sandstone (see Shukri and Avouty,
53) is encountered, probably augmented by extraneous minerals intro-
Huced through eolian transport. Heavy minerals are abundant near the
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Louths of Wadis Allagi and Dihmit, derived from l)reak-:!nwnj}f ig'ﬂ(-!ﬂug
d metamorphic pebbles. In the remainder of the Nubian N .1le Valley,
y rtz sands, as well as quartz pebbles, are found almost exclusively,
iu';'h: silt m;d clay fraction of these alluvial beds is derived either from
lecomposition of fgﬂeous and metamorph.ic pebbles n.)a"frum deep _wf:laﬂl_
ring within the various red paleosol horizons. I{raﬂhmte, and a.m-am}}ﬂg
dmixture of montmorillonite, is the chief clay |11me.ml represen{ed. Siley
enses were not observed in any of I;hefNubian alluvia, although it should
i hat good exposures are few.
Jﬂ;ﬁi“;ﬁ:g;d F:.a-.r'a.gujli grm}:;ls of Egyptian Nubia were r.lc.pz}sited {‘m‘t‘he
seds of broad, high-competence streams. Crud::. slrf1t1ﬁcatmn ‘:mci !Il’]’lltﬂd
orting, together with a scarcity of graded or inclined ]’]Eddll"l.g, auggest
orrential flow with rather thorough scour of finer bed delzfos:ts prior to
he fill stage of each flood. Where not fractured by weathering processes,
sebbles are quite generally rounded. The muderntr‘: degree :?fltpebl}le
lattening suggests that transport involved br;}l;hr rolling apd slic ing mo-
Hions, All in all, stream competence was rather high, both in the Nile unr]t
in the tributary wadis. Today the wadis are only able tnttrunsp:r}rt lsanr]b
with dispersed fine to medium pebbles—at least in their n;-.fnr
courses—and the modern Nile transports little or nothing coarser than
and grade along its bed. ‘
S Figther infmfnatir:m on the character of these Pleistocene nlllm-m Em.l
be obtained from the interrelationships between Nile and wadi grawnfl.:a.
The two are clearly interdigited in an inextricable fashion, zujd gm‘»‘e!!: '!1"
the lower wadi courses are just as clearly araded to the d1fferent1}~lr.l:
stages. As at Kom Ombo, the two facies are cnnt:?mp{:rm'}-'l ?mt' ﬂ::;s
seasonally in phase. Wadi floods cascaded into the Nile Valley at i y
when the Nile itsell was at bankfull stage. Fanlike zones of depositio
were built up in the wadi embouchures, as wadi ‘grm-‘e]s were rflm; 1]:]]:]2
the Nile and swept downstream in long, taillike intergradations o
and wadi materials. Winter rains presumably fed these floods. .
The development of Pleistocene gravels in Egyptian Nujbllﬂ 11:- Esits
morphically of limited significance only. Although such Eml:iﬂzil ¢ t;{:mw
are widespread between Adindan and Korosko, they are usually EdL .
tinuous and almost invariably rather shallow (Fig. 5-9). Rarel}'f 0 b
gravel bodies exceed 5 meters in thickness. Duwnnlma:m n.:l[ Lf.fm:.nf
gravel terraces are restricted to the Dakka Basin, the Dihmit anm;d v
the First Cataract. The intervening lacunae measure bet:ween 30 m, i
kilometers in each case, and nowhere in Nubia are Pleistocene gl];;iﬂ-
present to the same extent and thickness as around the Kom Ombo
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The fluvial platforms complement this picture to some degree. Nile-cut
surfaces can frequently be identified on the airphotos, and they are
readily distinguished from other types of erosional surfaces. They appear
M convex platforms, swinging into valley embayments, hut separated
from pediment surfaces by a weak but distinctive knickpoint, The plat-
form surfaces have few, if any, residual masses and are noticeably
smoother and flatter than adjacent pediments. It is reasonable to assume
that these fluvial platforms and any superimposed gravels are broadly,
although not strictly, contemporaneons, Platforms are rather well devel-
gped between Abu Simbel and Amada Temple and again in the Dakka
Basin. They suggest long periods of dynamic stream equilibrium, during
which bedrock planation was accomplished with little or no net aggrada-
tion. The gravels may record a final phase of alluviation prior to a
renewal of general downcutting within a more restricted channel.
_ A final insight into the nature of these Pleistocene gravels is provided
by the “perched wadis” or “wadi ridges,” sinuous lines of gravel or
sedrock projecting as much as 30 meters above the general elevation of
the land. These ridges converge on the Nile or on a master tributary very
‘much as a meandering, dendritic stream channel would, and they can
frequently be traced subecontinuously for several kilometers. Knetsch
(1954: part 3, Figs. 6 to 9) first recognized these features during an aerial
- reconnaissance of Nubia, and provided photographs, a sketch, and a field
‘description from the Dakka Basin’ The ridges Knetsch deseribed con-
ted of a meter or so of well-rounded quartz or ironstone stream gravels
sting on a raised bedrock surface, suggesting the bed load of an extinet
eam. Knetsch called these gravel ridges, “pseudo-eskers,” attributing
em to selective preservation of gravel vis a vis chemical weathering and
tiom.
~ On the basis of our own field observations, we would distingnish two
‘major types of pseudo-esker: a bedrock and a gravel variety, with a
mber of intermediate forms. The bedrock type is well developed at
inna West and is capped by ironstone and veneered with detritus. In
Probability, this form of ridge marks a former bedrock wadi floor, once
dvely impregnated by ferromanganese solutions. After the stream
abandoned, denudation removed the swrounding, softer sandstone
Was not cemented to the same degree. As a result, the wadi bed may
20 meters higher than the surrounding surface today, whereas origi-
¥ it had been excavated a little below the surface. The gravel type of

L _"I']:Le_!,.fr appnren[-l}- are not unique to Egypl but have also been recognized by
“sch (1954) in the western Cape Province of South Africa.
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\do-esker is very common and consists of former :wadi bed depﬂsits_,: of
i te sandstone or ironstone Pebb!es—-the most indurated and resist.
;flrtrigﬁritus originally found in the area. Denudati?n nf.mnmunding
sedrock would leave a wadi gravel of this type relzatwel}f intact, .APE.lrt
om the resistance of the individual pebh}es, this grade of material
.annot be attacked by deflation, and it remains too pern?eablg fgr c{[?c.
;ve erosion by water, at least in the case of 11|1cnn501}dated .;EFUNS'
practically all of the west-bank wadi ﬁdgi?:s are uncnnsqhéa‘.ted, ? though
he few east-bank examples south of Sm}:ala are Fcrnmele. .dn1 many
sases, the gravcl rests on distinet bedrock ridges, such as those described

1954 ).
byslgjnjfﬁfsgihgﬁteen Iypical examples of major pseudﬂ—eskers were rn-:ippﬂ{l
in Nubia (see Figs. K-1 through K-10); although they alt.r: be.st meb i
oped beyond the perimeter of our 1:40,000 maps. Thtl-se. ”d.gﬂ]md} e
graded to the edge of Nile gravel terraces, w.here the distinction jle]lwee?
the two geomorphic entities is often difficult to make. A t muigl
pseudo-eskers of the types defined above formed repeatedly during the
course of the Pleistocene, they are best developed and most cumnmn;n
relation to the oldest gravel stages, a fact also noted by Knetsch | I'EI'F';:1 ]:i
Understandably, they are also most frequently found on the denude
plains of the Dakka Basin and along the edge of the Western Desert
1e Sudan border and el-Riga. '

heﬂjezzr’:llzssiun, the autnchthonnffs Fleistocene gmvcls of Egyptian
Nubia provide evidence of repeated moist paIcuclmwte:s? accnmliu}n]}z :
by torrential runoff, upland erosion, greater sediment }'micr]. an,(_l ~“% i n
stream competence, It is questionable whether a genetic dmtm;, :;c
should be made between lateral planation of river platfn.]rms am. 3
superimposed gravel. Since deposits are generally shallow, it :fn‘.lll.o;:::smt.
the particular gravels present are younger than the plaffﬂr]mb, JCL 1—iﬁd e
ing a fairly brief phase of net aggradation [)I:CEEﬂEd by a un]gq[:ﬂ] o
dynamic equilibrium. But the lateral planation was accomp flil‘]l s
similar bed load during the course of repeated scour and fill. In .
sense, the gravels and associated platforms are E:-rfmdl}r cﬂntemll}:ﬁm;
and their interpretation is similar. Rather than Earmds of ug%r?(mmne,
the antochthonous gravels really record interruptions of the P t‘ll*:3 t“:een
erosional cycle—periods of relative stability with a net balance b A
scour and fll in the Nile Valley, but with a tendency to Aoodp
widening and pedimentation along the valley margins. -

A more detailed interpretation of Pleistocene fluvial processes
attempted in Chapter 2.

5 heelt
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Stratigraphy of the Nile and Wadi Gravels

. Establishing a relative stratigraphy of autochthonous Nile and wadi grav-
gls in Nubia is a difficult matter. Distances are great, and deposits are
discontinuous and frequently interrupted by stretches of erosional topog-
:.'ﬁph}:r lacking either gravels or platforms. As a consequence, direct corre-
Jations are impossible for the length of Nubia and are difficult even in
Was with well-developed terraces. On a more regional scale, direct
correlations are impeded by the intensive erosion of terrace gravels.
Maximum elevations of homogeneous deposits frequently vary by 2 to 5
ters along a 5-kilometer longitudinal reach of the Nile, and local relief
on a “level” gravel surface may exceed 5 to 10 meters within a 500-meter
‘square. Altimetric correlation is further complicated by the presence of
multiple minor stages. Technical errors of measurement in the field were
gely precluded, however, by the use of Abney levels and by the
availability of good topographic maps and third-order survey markers.
- Indirect correlations are impeded by a relatively uniform lithology, at
least on a local scale, and by an almost general lack of good exposures.
leavy-mineral studies are rendered questionable because of the selective
athering of less resistant minerals, so that a high proportion of the
eavy minerals are altered. Fossils are absent, and prehistoric artifacts
e so far been found in situ at only two or three localities. Finally,
re is a total lack of materials suitable for isotopic dating.
Faced with these difficulties, we have been hesitant to propose a rigid
eme of terrace correlation. Wherever gravel terraces are well devel-
ped, contemporary deposits can be subcontinuously followed in the
field or by the aerial photography, On this basis, we have no reservations
concerning the internal validity of correlation and differentiation within
ain restricted areas: Adindan to Korosko, the Dakka Basin, the Kalab-
a-Dihmit area, and, of course, the Kom Ombo Plain. Regional correla-
between these local sequences is more tenuous. The relative geo-
phic significance of terraces, the degree and character of surface rill
0sion, and the depth of weathering proved to be rather useful eriteria
Minking up these areas. Altimetric correlations were referred to the

,_rgge modern gradient of the Nile between the Sudan border and Kom
0.!

- Due to the presence of the First Cataract at Aswan, the Nubian Nile was
“CL 0 a temporary base level long before construction of the Aswan Dam, Since
er Nile stages were not affected in this way, Fleistocene stream gradients must
sumed to have been rather simpler, with no local kmickpoint of such impor-

LRI T | T e -3 T
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The stratigraphic scheme proposed hrrﬁ-.re is ef-:presserl by informal stage
lesignations, with relative elevations given with resp.:tct 1:0‘ modern Nile
Hoodplain between Adindan and Ballana, or otherwise with respect tq
modern floodplain elevation at the most southerly exposure of the gravels

in question (Fig. 5-9):

+ 23 to + 25 meters
4+ 30 to -+ 35 meters
+ 40 to + 42 meters
L 44 to 4 48 meters
+ 50 to + 55 meters

Wadi Korosko (WK)
Dakka (DA)
Adindan (AN)
Dihmit (DI)

Wadi Allagi (WA)

Although this sequence is not proven beyond a dnnhjc for Egyptian Nubia
as a whole, we have no reservations concerning the 111tmn=.‘gmna1 correla-
tion and differentiation between Adindan and Korosko (Fig. 5-9) or the
Dakka Basin. Furthermore, the entire scheme seems 1'{3:15011&?11& and con-
sistent from the border to Aswan. Probable correlations with ﬂ.w Imr.n
Ombo Plain will be discussed, together with the problem of stratigraphic
dating, after an outline of the regional evidence.

Pleistocene Terraces Between Adindan and Ballana

The most prominent gravel terrace between the Sudan border gaur.l thli
Abu Simbel gorge belongs to the Adindan stage {:IT 40 to + 42 T:L}IM
is readily visible on Figs. K-1, K-2 as well as in Figs. 5-9 to ?-. b
the type locality of Adindan West, there are frequent P“t(fhes n} u;;‘ ;b;
quartz gravel to a maximum elevation of 163 meters and with a thic .
exceeding 7 meters. Two tributary pseudn-cskers, uumposed of lr-m?ft "
gravel, adjoin these gravels from the west. On the east hank, gr{ntt- Sﬂ -
the same stage can be followed subcontinuously from the hm'dmr E E[SJ5
posite Ballana, with a maximurm elevation of 163 meters and a thic o 5
of at least 12 meters in places. Everywhere the gravels rest on an 1o

tance, An additional problem is posed by food-silt accretion within _the ﬁ:::::
Reservoir since 1902, Accelerated silting up of the modern floodplain is ﬂlljp-ul =
from Ineiba northward. In order to reconstruct the approximate ﬂuuﬂp!mn 1:_:"« i

1902 (Fig. 5-9), we have used the mean high-flood levels at Wadlﬂ?am?jt;“}rf
Aswan as reported by Willcocks (1899: 44) for the late nlncl:eeil e
complemented by our field observations at Adindan—where floodplain e'ﬁ ]F?'m i
ahove maximum reservoir level, even after the lagt - additions tf:: the old [b i B
192934, To avoid confusion, all subsequent elevations are given in the text bo

absolute values and relative to modern floodplain.
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8. Lower Nubia. Map: UW Cartographic Lab.

€-capped pediment surface with a dominant elevation of 157 to 168
ers. This older pediment may be related to the Dihmit stage, although
5 bounded by zigzagging block faults. Significantly, the + 40 to + 42
" gravels traverse one such fault at Qustul without any evidence of
irhance,
eep, red to yellowish-red (25-5 YR 5/6) paleosol with a coarse,
angular blocky structure has developed on the gravels of the Adindan
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=10. Surficial deposits and geomorphology at Adindan West. A: directly opposite Khor
dan, B: T50 meters further south, Map: UW Cartographic Lab.

age, The gravel matrix is a slightly clavey, coarse sand that has presum-
bly been eluviated of fines (No. 158, Table 5-2), The clay minerals
esent include kaolinite and possibly a trace of hematite. Basically,
iese soils are similiar in type to the deep, red paleosols developed on the
High Terrace complex at Kom Ombo.
The second gravel terrace south of the Abu Simbel gorge is confined to
dan East, where it rests on a pedimented fault block on either side
Khor Adindan, with an average gravel thickness of 2 to 3 meters ( Figs.
.1_7 5-12). Maximum elevation of the pediment is 180 meters. The
ravels attain 176 meters (455 m) and probably form a part of the
adi Allagi stage. The constituents of this terrace include coarse quartz
cobble-grade ironstone pebbles. The intensity of former rubefaction
be concluded from the red (2.5 YR 5/6) colluvial soils found washed
gether in the many gentle draws. These are poorly sorted, silty coarse
ds with medium, angular blocky structure. The clay minerals include
wlinite, montmorillonite, and possibly a little hematite. Obviously,
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Fig. 5-11. Surficial deposits and geomorphology at Adindan East (north of Khor Adindan},
Map: UW Cartographic Lab.

these colluvial soils are polygenetic, and they have probably been elu-
viated of fines.

Although the paleogeography of the 55 meter terrace is next to
impossible to reconstruct, the valley configuration of the 42 meter
stage is still fairly evident. Total floodplain width was 3.2 to 3.6 kilome-
ters, compared with 1.6 to 1.8 kilometers today.”

Pleistocene Terraces Between Wadi Or
and Arminna

Three stages of the Pleistocene Nile are well developed and can be
traced with little difficulty from Ballana to Arminna {Figs. K-1 and K-2;
5.9 and 5-14). These include the Adindan as well as the Dihmit and the

Wadi Korosko stages.

The Adindan stage is a confinuous feature behind Qustul, and a re-
lated pseudo-esker, with a possible lower stage, ¢ last seen on the cast
bank opposite Ballana Station. After a 3.5-kilometer break, these gravels

5. Sandford and Arkell (1933) do not specifically mention any Pleistocene gravels
between Adindan and Ballana, although Said and Issawy (1965; 12 and Fig. 3)
recognize two terraces of autochthonous materials at 32 meters and at 21 meters
above reseruoir lewel (nppmximatel}r 152 m and 141 m reslyectivel}r]l. Comparing
Said and Issawy's Fig 9 with our own transect [ Fig. 5-13), run in the same ared at
Qustul, it seems (hat Said and Issawy's 132-meler gravels would be our Adindan
gravels—here at 150 to 160 meters elevation. Their 141-meter gravels must refer t0
late Pleistocene nilotic sands, Said and Issawy describe the so-called  152-meter
gravels as consisting of guartzite pebbles set in a matrix of red muds. In point ©
Fact. the gmveh‘. comsist of quartz with some gquartzite {jronstone |, and the myatrix is
o red sand, the color being due to soil development rather than to primdy
deposition, Finally, the Middle Paleolithic implements oceasionally found on this
terrace are younger and do not “qate” it by any means.
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i 12 Gravels of the Wadi Allagi stage (176 elevation) north of Khor Adindan

sting on bedrock (ri \
‘ﬁggﬁght rock (right foreground). The 180-meter pediment forms the skyline

aﬁi:acimﬂnl recnricd by a fcn'icrle-te wadi gravel ridge at 159 meters (439
IS E; if];];uc];ank of Wadi Or, by rubefied Nile gravels north of the
b B oo {atlief; l{ at lﬁ:[} m, <40 m), and again opposite the Abu
] térsigregg;-ded Lhm, +41 1.11}. A dissected fluvial platform at 159
e :110:;' of Abu Simbel on the west bank, and impressive
D '[? rms can be seen on the east bank between Farqanda and

minna Temple. The bulk of the great rubefied gravel terrace at Ar-

i ; :
minna Temple pertains to the Adindan stage, with a dominant crest level

'P‘Masmas Fm.

18, St -
e and geomorphology at Qustul (Kimam Goha). Map: UW
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Fig, 5-14. Lower and Middle Pleistocene Nile terraces hetween Ballana and Arminna. Active
wadis indicated. Map: UW Cartographic Lab.

of 156 to 159 meters (Fig, 5-15). Finally, there are patches of Adindan
gravels at 155 to 158 meters (- 40 m) near Arminna !i:ast. o
In general, the gravels and fluvial platforms of this + 40 meter A I.::;_
dan stage are sufficiently clear-cut and continuous tﬂdwan‘ant mh:} &;
correlation throughout this sector of Nubia, so pmvidmg a E;nnxfcnlniﬂe
stratigraphic guide horizon. It appears that Acheulian-type Et!‘tllfh{!ts “i:fr-
found in situ within these gravels opposite Abu Simbel ( Maxine Halde
mann-Kleindienst, personal communication ). 0
The Dihmit stage is exceptionally well recorded in the form _uf ﬂl;-rl -t
platforms at 160 to 167 meters between Abu Simbel and Arminnd Aii
(Fig, 5-14), as well as by gravels at Arminna Temple and Arminna Ea; .
The deposits in question are at 164 to 166 meters (+ 46 to +- 48 m) ‘ﬂ_ =
consist of quartz and ironstone. The paleosols deve‘lﬂpe‘d on 'I:!Dﬂ:l mt-lll-:*
gravel exposures are red (2.5 YR 4/6) (B )-horizons with intensive 5€
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. 5-15, Surficial deposits and geomorphology 1.7 kilometers downstream of Arminna Te
. Map: UW Cartographic Lab.

mdary corrosion evident on quartz-pebble surfaces in general and within
actures in particular. Much of the mesocrystalline quartz is, in fact,
somewhat brittle to the touch. Near Arminna Temple (Fig. 5-15), where
subsequent eluviation is less prominent, the matrix under 2 millimeters
E_.__i_ajneter has been altered to a silty clay with 34% clay fraction, prima-
rily kaolinite. Structure is medium, angular blocky. This particular
paleosol suggests intensive chemical weathering of Rotlehm type. The
Arminna East exposures are eluviated, with sandy silt matrices charac-
terized by single-grain structure. Corrosion of quartz is equally severe,
however, Bifacial and flake tools are scattered over the surface of the
Dihmit terrace near Arminna Temple, but the body of the gravels is
e,
- The Wadi Korosko stage is readily apparent in the topography of this
?Eﬁﬁtur of Nubia (Fig. 5-14), and the various channels of this period
rovide the geomorphic setting for the late Pleistocene aggradations.
Nile-cut platforms are evident on both flanks of the “islands” north of
fﬁhﬂ Simbel and west of Arminna Temple. Another platform is cut into
the east bank near the mouth of Wadi Hamid. The landward edge of
these surfaces is at an elevation of 145 meters (+26 m) near Abu
Simbel, 143 meters (426 m) at Arminna, Gravels are sporadically pre-
erved on these surfaces at Arminna Temple (143 to 147 m), Arminna
East (145 m), and Tushka East (141 m) (Fig. 5-14) and may be more
eXtensive underneath the mantles of late Pleistocene silt. All of these
eposits are only moderately rubefied. Clay-mineral formation was lim-
d and quartz corrosion absent. The Wadi Korosko-stage floodplain
ed in width between 2 and 4 kilometers, suggesting a river of con-
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iderable geomorphic impact. Several of the larger east- and west-han
wadis were still rather active at the time, grading their valleys to the Nile
hase level. ,

Lower and younger ferricrete wadi gravels can be observed in Wadj
Or. A terrace 21 meters above wadi floor culminates at the Nile edge in 4
141-meter (+22 m) gravel surface, while a 9-meter wadi terrace is alsg
present. These post-Wadi Korosko deposits may be related to some of
the sporadic, but nonetheless distinct, platforms found at low levels
elsewhere in Nubia. Their overall significance is uncertain.”

Although the Dakka stage is first definitely recorded by Nile gravels
and ferricrete pseadmeskers at Tushka East, several possible correlative
foatures may be cited from more southerly localities. So, for example, a
few lower gravel surfaces at 151 to 154 meters flank the Adindan gravels
between Adindan West and Qustul. Whether these are simply denuded
terraces or are primary deposits of the Dakka stage could not be deter-
mined in the field. At the mouth of Wadi Or, a ferricrete gravel pseudo-
esker at 156 meters may also be younger than the nearby wadi terrace at
159 meters, Finally, the gravels and platform opposite Abu Simbel have
been dissected by an erosional stage related to a Nile level of about 153
meters. It is impossible to decide on the status of these features.

Pleistocene Terraces Between Tushka and Qatta

The Wadi Korosko stage is the most prominent feature between Arminna
and Qatta. The auxiliary channel east of Arminna is complemented fur-
ther downstream by a similar bedrock channel west of Masmas, extend-
ing beneath the silt plain behind Ineiba. Related gravels occur east of
Tushka at 141 meters (- 24 m); between Masmas and Ineiba on the west
bank at 143 meters (26 m); and again between Ibrim and Qatta, at
142 to 143 meters (+ 26 to + 27 m). Wherever preserved, these gravels
are strongly denuded, since they were swept over by the late Pleistocene
Nile, Despite the variable elevations, related erosional and depositional
features can be traced with little difficulty ( Figs. K-3 and 5-9). There 15
little or no evidence of rubefaction.

6. Sandford and Arkell (1933: 29) indicate the presence of + 45 meter, -+ 30
meter, and -+ 15 meter platforms between Abu Simbel and Tushka but give 19
details, It is impassible to reconcile these casual observations with the field evi-
dence. Said and Issawy (1965) do not mention any Nile or wadi gravels hetween
Ballana and the Dakka Plain,
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The Adindan stage is fairly well developed as far north as Ineiba.
Eﬁubeﬁed graveIs are preserved on the east bank near Arminna (158 m or
“:|.41} m) and again at Gineina and Shibbak ({157 m or +40 m). Fluvial
;ijlﬁtfﬁrm.s oceur discontinuously on both sides of the Nile Valley between

l:ff‘ﬁshka and Ineiba at relative elevations of +36 to + 38 meters (Figs.
5-9,5-16).

- Other stages are poorly represented. The Dakka stage appears to be
recorded by Nile and wadi gravels east of Tushka at 154 to 155 meters
5{-}-55 to -+ 36 m), but this correlation is uncertain. Several low, fluvial
fiﬂ_atfurms occur, including a well-developed surface at about 135 meters
(+18 m) between Tushka (Fig. 5-16) and Masmas. This may be re-
lated to the 4 21 meter wadi gravels of Wadi Or/’

Pleistocene Terraces Between Tumas and Korosko

The Dakka stage, an insignificant or dubious phase in the far south,
assumes a prominent geomorphic role between Tumas and Korosko.
Gravels at 147 meters (+32 m) are developed on the southwestern side
of Tumas, while a wadi gravel ridge enters the Nile Valley just east of the
village at 145 meters (+31 m), terminating in a broad fan. Midway to
Amada Temple there are further exposures at about 147 meters (+ 33

SE
151m m
LATFORM & PEDIMENT 160
G. SILSILA FM,
el 1404
1801 I"!'I#B. =

Hﬂe'rv%-ir Fab, ik

%5_3% Sélrﬁuial deposits and geomorphology north of Wadi Tushka {west bank).
Mg | artographic Lab.

_ 7. Sandford and Arkell {1933: 31) mention this same low platform west of

Further north, they record a + 30 meter platform, with gravel, from Ineiba
Tumas (ibid.: 26). The Wadi Korosko and Dakka stages are both found in this
and may have been grouped as one unit in the earlier survey. Wherever
fic localities can be identified—e.g., Plate Va in Sandford and Arkell
L33 | —these anthors refer to the Dakka stage as the 30-meter terrace,
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m ), beyond which fluvial platforms at 144 to 146 meters can be subeon,.
tinuously followed on alternating sides of the river as far downstrean as
Korosko (Fig. K—4). Sandford and Arkell (1933: 26 and Plate Va) foung
early Acheulian bifaces in situ in deposits of the Dakka stage betweey,
Galgabirka and Shabakiya, west of Tumas. Implements were also ol
lected from such gravel resting on a 145meter platform opposite
Korosko.

The Adindan stage is distinctly recorded between Tumas and Riga by
fluvial platforms on both banks of the river, as well as by extensive and
massive gravels at Tumas (153 m, + 39 m). Remnants of a 157-meter
(+43 m) platform may record the Dihmit stage at Amada Temple ( Fig,
5-17). More conspicuous is a dissected 164- to 166-meter (--52 m)
platform between Tumas and el-Riqa, verified by a psendo-esker in 164
meters (+51 m) at el-Riga. A probable equivalent is the ferricreted
161-meter (+ 48 m) gravel terrace and related platform at the mouth of
Wadi Korosko. These features can probably be correlated with the Allagi
stage. Higher wadi gravels are preserved in Wadi Korosko (Fig. 5-18)
and on a 175-meter platform (461 m) at Tumas. Their significance
remains ohscure.

The Wadi Korosko stage, as such, is poorly preserved in the Korosko
bend, being limited to sporadic platforms at + 24 meters, a single patch
of Nile gravel at el-Malki ( Fig. 5-9), and the type locality situated near a
major tributary confluence about 5 kilometers upstream in Wadi Korosko.
Here a small exposure of coarse to cobble gravel stands at 14.5 meters
above wadi floor, grading into an alluvial cone developed within a steep,
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Fig. 5-17. Surficial deposits and geomorphology at Amada Temple. Map: UW Cartographi¢

Lab.

xgi-' 5-—:18. The confluence of Wadi Korosko and Wadi Guhr el-Daba, with Nile
Vialley in center background. Ferricrete gravels of uncertain correlation in immediate

foreground (180 m elevation).,

i’-shaped minor tributary (Fig. 5-19). Lithology consists of ironstone
- and derived blocks of older, ferricrete con glomerates, Thickness exceeds
\ &_J_lete:s. :I‘he cone itself is foreset bedded (30% to 487 ) at its base,
.. iube';ing up nto gentle topsets (3% to 5% ). The lower beds are intensely
Tubefied andrpartly consolidated, but incompletely ferricreted. Color
_ﬂgﬂs from light red (2.5 YR 6/6) to weak red (10 R 5/4). The upper-
)5t meter or so is completely indurated by a ferruginous cement. Sur-
e color ::s dark reddish brown (5 YR 3/2) to very dark gray (10 YR
> but inside the abundance of soft ferric precipitates in the pore
ﬂ:ﬂes Ie_m%s areddish-yellow (5 YR 6/6) color. The dark cement, incom-
o as ]t, 18, 18 a8 resistant as the quartz sand grains themselves, so that
3 'depﬂtut qualifies as a quartzite or an ironstone,
e she significance of the Wadj Korosko type section is manifold, Some
_ 6ree of primary rubefaction presumably preceded impregnation of the
‘-’If_ll deposits from without by iron solutions, mainly hematite. The
_ .D_SI_FS i:hemselves imply torrential overland fow, feeding gravel and
Boulders into the wadi from minor tributaries. Projecting the gradient of

(i
“Im

o
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Fig. 5-19. The + 15 meter wadi terrace of the Wadi Korosko stage near the con-
Auence of Wadis Korosko and Guhr el-Daba. Map: UW Cartographic Lah.

the resulting terrace to the Nile, base level would be 135 meters (+ 22
m).*

Pleistocene Terraces Between Korosko and Dakka

Preservation of platforms or gravels is extremely poor (Fig. 5-9) in t?le
constricted valley of the Nile between Korosko and the Dal.cka Basu:-
Steep cliffs tower above the east bank of the river, while inclined Ped{-
ments come right down to the west bank. The Wadi IKumsku stag; 1!;
recorded by a platform with gravels at el-Malki, opposite the mouth ©
Wadi Sinqgari, at 136 meters (+ 24 m ), and similar dcpus1t+s are not seen
again until Wadi Allagi. Before attaining further prominence fim'-"ﬂ-
stream, the Dakka stage appears to be recorded by a set of dmcuntmuo;;
but distinct platforms near the mouths of Wadi Shaturma_f 142 m, +
m) and Wadi Sebua (142 m, + 32 m), opposite Khor Ibeidalla (142 ;]E;
+ 382 m) and Khor Takar (141 m, 33 m), and at Seiyala (187 m, + :
m). A lower substage of the Dakka unit appears in the form of platform

8, Sandford and Arkell (1933: 19-20, 26 recognize + 46 meter and + 30 I‘J;E:rﬂr
platforms or gravels between Tumas and Korosko. Unquestionably, the luw?:{ 1'-‘3 &
can locally be equated with the Dakka stage. The higher platform may reie
either the Dihmit or the Adindan stage, or to both.
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+ 136 meters (427 m) opposite Shima Amalika Temple and at 134
aters (26 m) at Seivala (Fig. 5-3). A probable correlative of the
Adindan stage is found in the form of a bench and gravel cap at the
er locality (146 m, + 37 m). Finally, several conspicuous Platf{)rms
g}f;{ﬁ{] to 163 meters (+ 53 m) on both banks of the Nile, south of
Seiyala, may pertain to the Wadi Allagi stage. Of all these fragments,
-_'}r-!;he Dakka-stage platforms can be considered with some confidence
. be a stratigraphic link between Korosko and the Dakka Basin (see
ﬁ:}gg K4 to K-8).

~ As the name of the type locality suggests, the Dakka stage is the best
developed terrace of the Dakka Basin. Nile and intergrading wadi gravel
pges appear north of Seiyala at 137 meters (+ 29 m); Nile gravels are
ound at Muharraga West at 138 meters (+31 m) and south of the
'3 lagi embouchure at 135 meters (+ 28 m), with a massive wadi gravel
ridge near Khor el-Omda at 140 meters (+ 33 m). The major exposure
i gms north of Dakka Temple, extending subcontinuously on a related
latform for over 4 kilometers, with an average width of 400 to 500

age thickness of 5 meters and a total thickness of over 10 meters. The
osits of the type area consist of coarse to cobble gravels with a matrix
of unconsolidated, light-brown (7.5-10 YR 6/4), coarse sand. Gravel
ithology includes quartz and a variety of igneous and metamorphic
cks. indicating derivation from Wadi Allagi. Dark-colored intrusives
ominant. Individual pebbles are well rounded and flattish in shape.
d and Issawy (1965: 14) report rolled “Early Middle Paleolithic”
litacts in situ in these gravels. There is no evidence of rubefaction,
1ongh thin paleosols may well have been stripped off by the waters of
late Pleistocene Nile. On the east bank, there is a gravel pseudo-esker
aded to 138 meters (+32m), as well as a 136-meter (4 30m)
torm cut across tilted bedrock strata. The Middle Terrace of Wadi
agi, at about 15 meters above wadi floor, is graded to the same base
el, and the lithology is identical with that of the Dakka gravels at the
pe site,

e Adindan stage appears to be recorded by extensive Nile gravels
And wadi gravel ridges at 143 to 146 meters (+ 36 to + 39 m) along the
West bank from Muharraga to Dakka.

J Wadj Allagi exhibits four well-developed gravel terraces. The High
races are developed as two distinet levels in an apparently homoge-
i body of gravel, averaging 20 to 30 meters in thickness. The lower
18 graded to a Nile base level of about 153 meters (46 m),
ereas the higher substage, preserved further upstream only, suggests a
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Nile base level of 160 to 165 meters (+ 53 to + 56 m). The dominant
evel of High Terrace I is 35 meters above wadi floor, tllmt of High
Terrace 11 about 25 meters. Gravel psendo-eskers of minor tributaries are
-ecorded in at least three instances (Fig. K-8). The High Terrace com-
plex of Wadi Allagi has heen selected as the type site of the stage of the
came name. The 160- to 163-meter platforms south of Seiyala and the
dissected 160- to 163-meter pediment plains of the Dakka Basin presuma-
bly are contemporary with High Terrace I. The gravel patch at 155
meters (+47 m) at Seiyala and a well-developed pediment plain with a
base level of 153 to 154 meters are almost certainly equivalent to High
Terrace 11. The High Terrace gravels are all intensively rubefied and are
dissected by rill erosion.

The 15-meter Middle Terrace of Wadi Allagi, contemporary with the
Dakka stage, is recorded on both sides of the modern wadi floor and
indicates a wadi floodplain 1.8 kilometers wide, compared with a 350- to
850-meter-wide channel today. A minor tributary is preserved as a gravel
PsEuﬁu—nsker, The Low Terrace has a dominant level of 10 meters, grad-
ing to a Nile level at 130 meters (+23 m), Preserved on hoth wadi
banks, it indicates a fairly constant wadi channel width of 1.7 kilometers,
Successive denudational ridges can be seen closer to the Nile, suggesting
that base level fell during the last stages of aggradation. This may expl*tun
the total absence of contemporary Nile terraces north of el-Malki. The
lithology of these gravels is analogous to that of the Dakka stage, f‘j'
though greenstones and macrocrystalline igneous rocks are more conspic-
nous. The Adindan stage was not recognized in Wadi Allagi”

9, Said and Tssawy (1965: 14-16} describe gravel terraces at Dakka at llﬂﬂ
meters, 146 meters, 151 meters; and 162 meters elevation, coinciding closely “"Illh
our own observations, In Wadi Allagi, they describe wadi terraces at rclntwle
elevations of 5 meters, 10 meters, 21 meters, and 32 meters, On the basis of their
lithological characterizations, and despite the different elevations vited, thefir
S-meter terrace must be the Low Terrace, their 10-meter, our Middle Terrace. We
cannot follow their correlations hetween Wadi Allagi and Dakka, which equate th[?
Low Terrace with the Dakka stage and the Middle Terrace with the :"udindanlstagt-
Such correlations can neither be reconciled altimetrically nor lithalogically. Said nlil]ﬂ
Issawy emphasize the predominance of quartzite, Hint, and chaleedony in the IIJH:
Terrace gravels and suggest that Wadi Allagi first began draining the Busemﬁl::]
Complex as late as the Middle Paleolithic. This is mnreasonable, sinee ﬁllllE-gll‘ﬂ“E'm
igneous and metamorphic rocks of considerable variety are common mt?unr g
unaltered body of the High Terrace gravel, Weathering has destroyed them in avo
of resistant  silicie rocks -within the deep, intensively weathered {B‘}_hunr.url-‘if
however, None of the gravel variations of the Allagi terraces can lfn-& ‘“t”fm:; )
through hydrographic changes in that drainage basin. De Heinzelin's (1967) h
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Pleistocene Terraces Between Kushtamna
and Aswan

Between Dakka and the Kalabsha Gorge, the Nile passes through a
narrow valley flanked by sandstone bluffs or hills. The Dihmit stage is
ﬁué]l developed and can be followed with few interruptions ( Fig. 5-9). It
is marked by platforms on both banks of the Nile north of Kushtamna
gl;;? m, +42 m), on the east bank at Dandur (146 m, + 43 m), and
from Kobosh Temple northwards for 7 kilometers (144 m, +43 m ). After
a small platform at Tafa East (143 m, +42 m), the gravel exposures of
type site first appear east of Qirtassi and reappear at intervals to
it Station (Tigs. K-7, K-9, and K-10).
_f__'.,"[']'je Dihmit gravels were deposited in an overflow channel about 1.2
meters east of the Nile, following a subcontinuous tectono-erosional
lley. Consisting of rounded, coarse, igneous gravel and cobble-grade
rtz pebbles (Fig. 5-20), the material must have heen derived from
the Basement Complex via the local east-bank wadis, but the gravel was
iltimately redeposited on the Nile floodplain, with a maximum elevation
143 meters (+43 m). The matrix of these crudely stratified beds is a
cemented, very-pale-brown (10 YR 7/4), coarse quartz sand. Total
ickness exceeds 25 meters, although dissection has taken a heavy toll,
deep, reddish paleosol was once developed in the Dihmit gravels.
ere no (B }-horizon is preserved, fine-grained igneous pebbles may
show intensive red (2.5-5 YR 4/6) discoloration and thick weathering
tinds, very similar to the € -horizon evident on the Fatira beds at Kom
bo (Chap. 2). On better preserved surfaces, the gravel matrix has
een altered to a yellowish-red (5 YR 4/6), clayey silt. Original depth of
Solum cannot be estimated.
'?'I"ha Dihmit stage is absent in the Dakka Basin, probably as a result of

nificant denudation during the middle Pleistocene, North of Dihmit
station, platforms are entirely absent in the resistant rocks of the Base-
-ment Complex,

Other stages are poorly represented between Dakka and Aswan (Fig.
9). The Wadi Korosko stage seems to be recorded by a wadi terrace in
-~ Shor Dihmit, graded to a Nile level of 122 meters (+ 22 m). The Dakka

:"" ﬂ_j'.“i& that the Upper Nubian Nile followed Wadi Allagi prior to the late Pleisto-
" » also finds no supporting field evidence.

. andford and Arkell (1933} make no mention of any Pleistocene gravels in the
- Dakka Basin.




Fig, 5-20. Gravels of the Dihmit stage south of Khor Dihmit at 140 meters ¢

Jevation
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stage is last seen in the form of a 136-meter (+ 31 m) platform between
Kushtamna and Girf Husein, and the next presumed correlative is the
J'Sjsella].ﬁswan gravel channel east of the First Cataract, at 126 meters
(433 m above floodplain at Aswan), This area has been adequately
iﬂ.ﬁPPEd by Sandford and Arkell (1933 57-59).

" Of some interest in northern Nubia is the 159 to 163-meter (+ 62 m)
latform developed in the vicinity of the Kalabsha Gorge and continuing
across the sandstone and the Basement Complex without interruption,
'Ihm boss of resistant rock must have formed a cataract at the time, and
the preserved topography on top of the bluffs is identical to that of the
modern cataracts at Aswan. The waters appear to have surged through
irregular bedrock channels studded with rocky knobs and islets. The
ierSent Kalabsha Gorge narrows the flood-stage valley from 1.0-1.2 kilo-
meters to about 225 meters. By comparison, the early Pleistocene Nile
fowed across a channel varying between 2.8 and 3.0 kilometers in width.
During later times, the channel thalwegs were remodelled as spillways
for the Wadi Allagi stage, represented by a 153-meter (452 m) plat-
form at Tafa East. At an even later date, the Dihmit stage also modelled
aminor overflow channel east of the gorge. The age of the modern gorge
is uncertain. At least 20 meters of gravel are found under the overdeep-
ened modern channel (Ball, 1903), but more recent data on the depth
of the entrenched, buried channel have not been available to the writers.
The unrestricted development of the 159- to 163-meter channel suggests
that the modern gorge did not exist at that time or, more probably, that it
was closed with older fill of unknown facies.

Several other geomorphic features can probably be related to the -+ 62
Meter stage at Kalabsha. The wadi of the same name is cut into the
ﬁﬁwan Pediplain and shows a widespread denudation surface graded to
4 hase level of about 160 meters. Similarly, there is an extensive platform
on the west bank at Dandur at about 166 meters (+ 63 m ). Possibly this
local stage represents the Gallaba terrace (Chap, 2)."

- 10. Sandford and Arkell (1933: 20-21, P 1Va) recognize a + 45 meter platform
.:._ﬂt and south of the Kalabsha Gorge, a + 30 meter platform south of Kalabsha (ibid.:
\Eﬁ}, a + 22 meter platform at Dihmit West (ibid.: 29}, and a + 15 meter platform
i the Dihmit area (ibid.: 21). Allowing for differences of measurement, we can
?’_:"“I}" teconcile the + 45 meter platform {Dihmit stage) with our field observations.
The same anthors describe a + 26 meter wadi terrace in Khor Dihmit (ibid.;
268-30), presumably referring to the Wadi Korosko stage. Said and Issawy (1965:

recognized no gravels between Kushtamna and Aswan but noted the -+ 60
Heter surface atop the Kalabsha Gorge. Although they suggest a waterfall here at
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Pleistocene Dissection of the Nubian Nile

[he erosional history of the Nubian Nile can only be inferred indirectly
vom the record of denudation surfaces and gravel tt?rraces, The ?’ijrtical
xtent of the downcutting which interrupted periods of sta!}ﬂ%t}r oF
on is largely a matter of conjecture. So, for example, th.e. Nubian
Nile may have entrenched its bed to below sea leverl along its whole
ength, as it did at Aswan in late Tertiary times. If this were 50, all Fhe
Pleistocene degradation intervals would have involved simple dissection
of older fill. On the other hand, if the Nubian Etslile south of K:’:llﬂ]l_‘:slha does
not have a buried, entrenched channel, significant bf:dmck incision may
have oceurred periodically through most of the P]e}stﬂccnr:. Theswl: two
nppnsed hypotheses would imply radical differences in rates of ernsn‘:n as
well as complex changes of hydrological regime or base level. Ill, futher
case, any period of downcutting between two intervals of stability or
oeradation would seldom be a unidirectional affair. And, long-term net
degradation would probably exceed the vertical difference between any
two levels of aggradation, e
Available subsurface evidence does not yet permit a decision in favor
of one or the other hypothesis. Those borings from Dihmit, l?aklca, and
Abu Simbel that have been published or alluded to by Egyptian aut.lmrs
(Attia, 1954: 9-10; Shata, 1962; Said and Issawy, 1965: 6) were cither
shallow or poorly chosen along the Nile Valley margins. CL!'I'[SE(!UEHH}’,
we have no proof of whether a buried entrenched channel exists south of
Kalabsha. The fact that such a channel has been tapped to depths of 1"{2
meters below sea level at Aswan (Chap, 2) raises certain genmnrpfh_m
problems for Nubia. Either a very narrow graben of block-fault origin
terminates abruptly somewhere between Aswan and Dakka, or th.e- ftl-
hian Nile was at least partially graded to this temporary hase level in th
Tertiary times. There is no evidence at Aswan for a block fault of llli;:
kind, and Chumakov {1965) believes the buried, entrenched channel }ﬂ
the Nile must extend upstream past Wadi Halfa. On the other hand,] t lii
major wadi tributaries of the Nubian Nile do not have cntrenuhrcﬂ (8 iiliT;
nels. Bedrock floors accompany Wadis Kurkur, Dihmit-Quffa, Kalabs 1;;
Abusku, Allagi, Korosko, Hamid, and Or to within a few ln.mdred 111E:tt:m
of the Nile floodplain, if we ignore flaoding by the Reservoir. Apart llft :
minor rock-cut channels near the Nile, the lowermost kilometer of each o

iggradati

info
the time, this is precluded by well-developed, 161- to 162-meter platforms {:utefeﬂ
gindstone hedrock forther downstream. Gradients were mmntmncrri, but the un
nature of the channel almost certainly did generate cataracts or rapids.
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these wadis is graded to a Nile base level not more than 10 meters below
the flood level of the nineteenth century. It is surprising indeed that, only
5 Lilometers from the banks of the Nile, as great a wadi as the Allaqi has
"2 bedrock Hloor 13 meters above local floodplain level (107 m). North of
Aswan this is not so, and none of the major wadis—e.g., Wadi Abu
Subeira or Wadi Kubaniya—expose bedrock floors with 5 or 10 kilome-
fm:s of the Nile. In the Luxor area, Pliocene deposits have filled the
dggp]}r entrenched bedrock channels of at least three major wadis to
distances of up to 60 kilometers from the Nile (see Sandford, 1934:
i-fgﬂﬂ'jug map; Butzer, 1959a). There is little question that the bedrock
_eonfiguration of the major Upper Egyptian wadis has in fact changed
ittle since the Pliocene.

At the present state of our knowledge, there does seem to be a different
tectonic and physiographic setting for the Nile Valley north and south of
the First Cataract. Evolution of the Nubian wadi systems has heen
decidedly slower. This may reflect tectonic accident, relief-energy, dis-
tance from ultimate base level, regional climate, or a combination of
several of these factors. Whatever the explanation, it seems likely that
;ﬁﬁﬂ surfaces below the 200-meter contour are almost exclusively of
Pleistocene age. In this sense, the landscape of Nubia appears to he
somewhat younger than that of Upper Egypt.

- Allowing for at least some bedrock cutting in Egyptian Nubia during
Pleistocene times," can any stratigraphic datum be set for the last signifi-
cant phase of wadi bedrock incision? Both Wadis Korosko and Or have a
cemented gravel unit of late Pleistocene age that mantles the bedrock
or of the wadis to within short distances of the Nile. This Wadi Floor
Conglomerate, to be discussed in the following chapter, underlies the
'01‘0_5’]{0 Formation. Dissection during the last 50 millennia has failed to
ove this conglomerate except for narrow, often discontinuous seg-
: nts of the wadi floor. This implies that bedrock cutting has been
Ansignificant since the mid-Upper Pleistocene. On these grounds, it seems
: ﬁl-}’ that most of the bedrock sculpture visible in the lowland land-
Stapes of Nubia dates from the early and middle Pleistocene.
_ Dissection within the locus of the modern Nile Valley reaches well
“Uk into the Tertiary, however. The location of the Ballana and Aswan

Fediplains proves that a major river already followed the approximate

L. Bul certainly not 40 meters of bedrack denudation, as suggested by Reed
966, for a period of 35,000 to 100,000 vears duration, terminating 25,000 years
i Apart from the dubious reasoning by which these time estimates are derived,

Beomorphic and stratigraphic evidence definitely does not allow for such rapid
Significant bedrock eutting anvwhere in Nubia during the later Pleistocene,
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~ourse of the Nile during early or middle Miocene times, i.e., 20,000,000
o 25,000,000 years ago. As much as 150 meters of vertical cutting sep.
rate at least some of the surfaces designated as the Kurkur and Aswap
Pediplains. This work was completed in Tertiary times, possibly by the
late Miocene. This erosional tendency of the Nile has continued, with
protracted interruptions, into the recent geological past.

Red Paleosols

The status of red paleosols in Egyptian Nubia corresponds closely to that
of similar soils at Kom Ombo (Chap. 2). Relict and occasional buried soil
profiles can be readily exposed on most Pleistocene deposits by a little
digging, although good natural sections are rare. Most paleosols have
been truncated through denudation, and fine-grained (B)-horizons are
commonly absent. Deflation during hyperarid intervals without vegeta-
tion has obviously been significant, preconditioned by total soil desicca-
tion and by structural deterioration. As at Kom Ombo, the red paleosols
in Nubia commonly exhibit one or more generations of surface wash, in
particular a coarse lag horizon that rests on a fine-grained powdery
horizon rich in carbonates and evaporites. These fine horizons are 10 to
2( centimeters thick and represent a wash derived both from sandy lag of
the former topsoil and from wind-borne dust of later date. The pebble
pavement, on the other hand, is mainly a result of extensive sheetflood-
ing.
gThe paleosols of the Allaqi, Dihmit, and Adindan gravels are remarka-
bly deep or intensively rubefied, despite the advanced degree of denuda-
tion and rill cutting, Wherever accessible, the (B )-horizons show m.d
coloration (2.5 YR 4-6/6) to at least 2 to 3 meters in depth, Matrix
textures vary from coarse sand to silty clay, depending on horizon dEtlpth
and on the degree of subsequent, mechanical eluviation of fines. me"-
grained igneous and metamorphic pebbles are selectively decmmpused i
the upper few meters, and even quartz pebbles exhibit considerable
surface corrosion and enlargement of microfractures. Clay minerals are
dominanﬂy kaolinite, commonly with a little montmorillonite { Appen-
dix D). As at Kom Ombo, it is difficult to assign these red paleosols to a
particular modern soil type, but, in the instance of the Dihmit gl‘ﬂ‘-’ﬂls
near Arminna Temple (No. 154, Table 5-2), the various anaI}tscs Eml
macroscopic profile observations suggest a deep Rotlehm-type soil devel
oped in a sandy gravel. )
Paleosols developed on the Dakka and Wadi Korosko deposits aré

rather shallow, and (B)- and (B)C-profile depth combined probably did
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Table 5-2. Paleosols and soil sediments in Egyptisn Nubia
(Compare X-ray diffractograns in Appendiz 1)

apmple Texturs Cnizi

gumbir Hurlzon Calor [mmtrix) Barling (&S] pH
e *
Arminng Vemple, Dikmit stage gravels
154 [B) (2.5 YR 4 /) Medivm-snndy elny Poor 7.1 7.0

Adindaw Eaef eolluvial Aollow on Allagi stage gragels

172 (B (2.5 %1 5,6} Hilty eonrse anpid Panr .01 7.40
Abu Stmbel, pediment phere Hathor Trmple
161 (BIE (3 YR 7/0-6, Medivme-sundy silt Poor (LB s
Y1 6a)
162 (B {5 YR a/ma) Ailty medinm annd Moderate 1.1 B0
164 Ty EYRTE Silty medinm annd Modernte 1.5 T.55
10 YR 5-0/1%
Quatiel, Adirden slage gravela
I_-EE (8] 5 YR B (Cnyrey) eowrse sancd Poar K 705

‘not exceed a meter or so originally. In areas with intensive ferruginiza-
(tion, such as Wadis Or and Korosko, ferric oxides appear to have heen
primarily illuviated after percolation of surface waters, and, in such
“cases, rubefaction has penetrated several meters. Where rubefaction has
ulted entirely from soil development in situ, however, colors are less
reddish (5 YR hues on the Munsell scale) than in the deeper, older
,;‘Ealeuso]si Texture and chemical properties are similar, but pebble de-
‘eomposition is limited, and evidence of secondary eluviation within the
horizon is ahsent. Finally, red paleosols have also formed on deposits
f the Ineiba Formation, as discussed in Chapter 6.

Distinet, truncated (B)C-horizons developed in bedrock can fre-
quently be observed beneath late Pleistocene colluvial wash, A profile of
s type, found on top of a Dakka-stage platform at Seivala, will be

deseribed in Chapter 6. Similar truncated profiles with a veneer of soil
sediment can also be found on older bedrock surfaces, A profile from the
an Pediplain above the Hathor Temple at Abu Simbel illustrates the
Hsual pattern well, The soil is developed in sandstone bedrock, with a
Veneer of soil sediment under a more recent wash, mingling with a lag of

Mmoderately to well-ferrginized sandstone detritus:

), ﬂ’} 0to 10 em. (B)E. Stratified, pink (7.5 YR 7/4), sandy silt; coarse, sub-
#hgular blocky structure; moderately calcareous.

') 00 10 cm. (B)E, Stratified, reddish-yellow to pink, medium-sandy silt
0. 161, Table 5-2); coarse, angular blocky structure. Contains local pockets
ilty sand as well as digpersef pebble-grade wash. Such soil sediments ex-
40 em into joint cracks, where red (2.5 YR 6/6), semicemented soil traces
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.an also be found. These sediments are older than Middle Paleolithic surfae.

ites collected here by the Guichards (1965). _
Itz?} o) em. {B)C. Deeply altered, reddish-yellow sandstone (No. 162, Tah)e
59, maintaining original structure but highly friable.

d) Over 10 cm, C,. Weathered, reddish-gray, semicemented sandstone (N,

163, Table 5-2).

In addition to relict and buried soils, colluvial soil sediments are well
leveloped. Most of these appear to be of late Pleistocene age, although
;ome are probably older, They range in facies from redeposited
( B)-horizon material found in small, shallow draws to sandy pediment
wash incorporating any available soil products. A typical sample from
Adindan East, representing a redeposited ( B)-horizon, was analyzed in
he laboratory (No. 172, Table 5-2). It is similar to the red matrix of the
SOUTCE gl'aveT:';, although material coarser than 5 millimeters is absent.

Interpretation of the red Nubian paleosols is analogous to that of the
Kom Ombo paleosols. Effective chemical hydration and hydrolysis at
considerable depth, as well as thorough oxidation and formation of anhy-
drous ferric oxide, implies a fairly moist rainy season with a mat of
vegetation, A semiarid climate is suggested. Apart from their strati-
sraphic and paleoclimatic interest, the red paleosols ultimately aided
denudation by preparing a highly friable bedrock surface, more readily
sculptured by water or wind.

Early and Middle Pleistocene Deposits of the
Sudanese Nile Valley

The early and middle Pleistocene record of the Sudanese Nile Valley is
poorly preserved and understood. South of the Egyptian border, contem-
porary deposits are either scarce or absent in the former headwater zone
of the Proto-Nile (see de Heinzelin and Paepe, 1965; de Heinzelin, 1967;
Robinson and Hewes, 1967 ). A brief reconnaissance by Sandford (1949
suggests that the same is true for the Howar Basin (Fig. 1-1), between
the Third Cataract and the mouth of the Atbara, Comparable beds are
first reported from the Central Sudan, but even here they appear to be
scarce and sporadic. An interesting section has been described by A. J.
Arkell (19494) from Khor Abu Anga, a kilometer downstream of the Blue
Nile and White Nile confluence at Khartum. The following beds are
found in a small west-bank wadi, their surface graded to a Nile floodplain
about 4 or 5 meters higher than that of today:
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‘@) 150 cm. Coarse, ferricreted conglomerate resting on weathered Nubian
_:S‘Eﬁdstl]nﬂ',
~ b) 90 cm, Coarse gravel with Acheulian hand axes in situ.

¢) 120 em. Medium gravel with clayey matrix and calcareous concretions,
some 58 Acheulian bifaces, and a faceted-platform core found in situ.
~ d) Lenses of homogeneous, calcareous white silt, recalling the Korosko
 Formation of southern Egypt. Artifacts found in situ and at the surface suggest
_an evolved Acheulian industry with Sangoan affinities, related to the Nubian
Middle Paleolithic (Guichard and Guichard, 1965).
¢) Reddish-brown, sandy clay wash with gastropod shells (Limicolaria
flammata); presumably to be correlated with the Khartum Mesolithic, traces

;-:}I@f-'ir,rhich oceur in the wadi,

‘The potential significance of the Khor Abu Anga sequence is considera-
ble, but field reexamination is obviously necessary, The gravels suggest
“greater wadi activity and a slightly moister elimate, while the silts almost
_certainly are late Pleistocene nilotic deposits.

A similar sequence of deposits seems indicated at Khashm

-Girba—Sarsareib on the middle Atbara River ({Arkell, 1949a). Here
:;iI&er gravels, representing several substages, attain 4 10 meters above
Mloodplain and are fossilized by a cap of up to 2 meters of travertine, The
subsequent deposits include (a) coarse gravels forming + 4 to -+ 5 meter
'*End + 13 to + 14 meter terraces, (b) high silts to + 25 meters, and (¢)
low silts to a few meters above floodplain, with an Early Dynastic surface
site, Clearly a potential stratigraphie link between the Egyptian and the
EEt]JiGpian Nile does exist along the Atbara River but remains next to
unstudied.
- Perhaps the most fundamental sequence of Pleistocene deposits in the
Republic of Sudan is preserved in the subsurface of the Paleo-Sudd Basin
izlug 1-1), masked by fossil eolian sands in the north and by fluvial or
Aacustrine silts and clays to the east and south, The following succession
ot Pleistocene units can be reconstructed from the existing literature.

UMM RUWABA SERIES

I’-"E."massi\re accumulation of extensive fluviolacustrine beds, known as the
Umm Ruwaba Series, has been tapped to a depth of at least 280 meters
T Umm Ruwaba and Kosti and over 150 meters in the Muglad area
(Andrew and Karkanis, 1945 Andrew, 1954; Kleinsorge and Zscheked,
959:-' (Fig. 3-1). These unconsolidated deposits rest within a basin, the
Hoor of which is at least 200 meters below the igneous-metamorphic
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hreshold in the region north of Khartum. The facies varies, becnming
nereasingly fine toward the former basin centers, where fine, well-sorted
ands or clays underlie the recent organic clays of the ﬁudd 5}&-'-=1_mps. In
he Muglad area, materials are poorly sorted, and facies variations he.
ween silty clay, sandy silt, coarse sand, and gravel or cobble strata are
apid. Pebbles are mainly subangular, suggesting short Ft:ﬂtlspnrt dis-
ances by steeply graded streams or sheetfloods. In addition to these
letrital components, bands of oolitic iron and calcareous coneretions
iave been reported, Abundant fresh feldspars and biotite, near Umm
tuwaba, suggest that intensive physical denndation rather than deep
hemical weathering was regionally characteristic. Occuring in an area
hat is semiarid today, the Umm Ruwaba series suggests an extended
seriod of similar or slightly moister climate. Stratigraphic .‘iubdivisinns‘
\ave not yet been recognized, and dating is unsatisfactory. A molar of
he Lower Villafranchian pig Omochoerus ( Arambourg, 1948: 344) ap-
years to have come from the top of the series near Kosti. This suggests a
ate Pliocene or early Pleistocene age or both.

BLACK CLAYS

Locally overlying the Umm Ruwaba series are polygenetic black clays of
lifferent ages (Kleinsorge and Zscheked, 1959). In the Muglad Iarea,
many of these deposits are apparently rather early, suggesting uniform
sedimentation over wide areas with limited relief. Ferruginous weather-
ng on higher surfaces may have been contemporary in part. In the
foothills of the Nuba Mountains, similar elays still form in ponded wufli
loors (fulas) today, whereas the analogous clays of the Gezira Plain
(Tothill, 1946; Berry, 1961a) are late Pleistocene to middle Holocene.
There is reason to infer that the Pleistocene Black Clays—excluding the
local fula deposits—may record one or more pluvial periods.

The original differences between these diverse deposits have been very
argely obscured by modern soil development. Seasonally impeded di‘F;iﬂ?'
age and swelling alternate with desiceation, forming networks of de 1y
dration cracks that extend to about 1.5 meters in depth. Original strutlfi*
cation is destroved, and montmorillonitic clay minerals are produced i
the A-horizon, with calcareous concretions forming near or helow its
hase. These are mature vertisols, the products of contemporary weather-
ing in the seasonally wet, savanna lowlands.
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FHESHWATER LIMESTONES

geattered lacustrine chalks, tufas, and clays are known from several
Jocalities, and a 10- to 12-meter exposure was studied at Sodiri by
Huckriede and Venzlaff (1962). The Sodiri deposits consist of semicon-
dated tufas with derived masses of travertine, as well as with wind-
worn quartz sand. Seventeen different freshwater mollusea were identi-
fied, none of them extinct, but with one Palearctic form, Vertigo cf,
antivertigo. This fauna requires extensive perennial waters, e.g., a stream
or shallow ponds with vegetated hanks and a fringe of galeria woodland.
?'ﬁrﬁi_n'age appears to have been integrated with the Bahr el-Arab. Peren-
nial waters are completely absent today, so that the Sodiri beds prove the

'f_ﬁ:!:;{stente of a Pleistocene pluvial,

KORDOFAN SANDS

he most conspicuous surficial deposits are the Kordofan Sands, an undu-
lating sand sheet with local dunal topography (“tied” lee dunes, trans-
~verse dunes, and whalebacks) (Edmonds, 1942; Andrew, 1954: Klein-
rge and Zscheked, 1959; Huckriede and Venzlaff, 1962). Maximum
sand depths are on the order of 40 to 60 meters, although average values
e considerably less. The materials are windworn quartz grains derived
om disintegration of the local Nubian Sandstone. The upper few meters
intensively rubefied, and the formation is now essentially fossil, im-
~mobile, and fixed by vegetation. Stream dissection is effective only in the
~more humid, southern areas.
_ 'f]::'I_IE Kordofan Sands are in major part yvounger than either the Black
Ulays of Muglad or the Sodiri tufas. No evidence of intradunal weather-
profiles is available, but it is unlikely that accumulation was confined
0 one period. Found in areas with 200 to 700 millimeters annual precipi-
ation today, the Kordofan Sands clearly record one or more intervals of
ietly more arid climate, with a 5° to 6° latitudinal shift of climatic
nes. No stratigraphic dating is available for this last major eolian phase,
hough most of these deposits appear to be older than the late Pleisto-
€ silts of the Gezira Plain, laid down by the White Nile and the Blue
The deep, red soil formed on the Kordofan Sands suggests a later,
ISt interval of considerable duration, This rubefaction also remains
.ﬂ_ﬂtﬂd but probably does not reflect contemporary pedogenesis,
In retrospect, the rather sketchy picture of early to middle Pleistocene
POsits in the Sudan suggests that correlations between the different
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; Nile svstem will prove to be difficult.
ba;tni;;::;lzsh;:ifg emphasisl that the Paleo-Sudd Basin is filled with
deposits rather unlike those of the region further ea?t and nm'i:‘h, and only
the influx of Ethiopian silts in late Pleistocene times PFD\-‘ldES a geo.
morphic link between the White Nile and the Blue Nile. On PU!‘:‘:I}'
theoretical grounds, Ball (1939: 74-84) argued that the ﬁTr‘st connection
of the Paleo-Sudd Basin (“Lake Sudd”) with the Saharan Nile was in late
Pleistocene times. The existing geological evidence does not, in effect,
contradict this hypothesis, although considerably more field work must
be done before any conclusions can be reached. Abnv_e all,‘]mzm:.a deep
borings will he necessary from the valley of the White Nile between
Khartum and the mouth of the Sobat. . , |
In the case of the Blue Nile and f’d:h}ara ]Bﬂlsms,lfihe Ex;lc};,;::; :; ;l?lns
: allow anv conclusions. What little evidence 0 g
igigrzi‘;;;ga:::hle with ythe Pleistocene record GE. snutl'lnernt Eg_w,fpjcltha;;xl
with that of the Paleo-Sudd, but only future field nwesnguans 'wﬂ tell.
The late Pleistocene silts of the central Sudan, discussed hrmfly in Chla}p:
ter 6, should provide a promising g iide horizon for any earlier deposits,

Contemporary Geomorphic Processes
in Nubia

CLIMATOLOGICAL DATA

It requires little emphasis that Nubia experiences a hyperarid c]IJtmrI.tE;
situated as it is on the axis of the Sahara Desert, In fact, Lower Nu !af ITI
within the area of overlap between sporadic winter :11nd summer rEE]]T' :_lle_
The mean annual precipitation {1902-59) for Wadi Halfa is 5 .1111 sléme
ters ( British Meteorological Office, 1958; . P. Jackson, 1961 ), wit x o
rain recorded in all months except June and December. M axm:ll o
amounts have been registered in February, April, 1"*’-[_*‘}“;] uly, and NU: EIM
ber, and the maximum fall recorded in 24 hnul:s is ..15 mllhmc:t:a-ll.eeﬂ
Aswan, the 1926-59 average is 3 millimeters. No rainfall has };t ]"n'rl?
recorded at Aswan during the months July through September. T]‘EITIE ifﬂf
no rainfall records for the Nile Valley between Aswan and Wadi E{j-u‘f
although a cloudburst is remembered at el-Diwan in 1923 (Dunbar,

1941: 79), while heavy rains occurred at Abu Simbel in July, 1962, an

September, 1965, ] ; [
ghis and other lines of evidence suggest that sporadic summer rains 0
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cather localized distribution oceur in the southern half of Egyptian Nubia
» few years, although some villages have experienced no rain in
fg memory. Light winter rains are not infrequent at Aswan and may
nd over fairly large areas during the passage of cold fronts. Such
s do penetrate southwards to the border, but only on rare occasions.
More intensive winter cloudbursts are also experienced occasionally in
ipper Egypt, some of them localized, others rather widespread—so, for
nulp_le, the notorious rains of January 25, 1901 (Ball, 1902: 33 Hume,
1925: 83 ). Consequently, it is probable that both summer and winter
rainfall have played a role in the geomorphic evolution of Nubia, But
whether both types of rainfall were periodically strengthened, and
‘whether in equal degree, is a moot question. Certainly the geomorphic
cord tells us nothing about this, at least not until late Pleistocene times,
and it is questionable whether we will ever know the answers to these
iestions for the earlier part of the Pleistocene.
Temperature records for several upper Egyplian stations, including
an, have been referred to already, Wadi Halfa (122 m elevation),
a 45-yvear record (1902-47), is praobably the most tvpical station
senting Nubian conditions. The mean January temperature s
“F (15.8° C), with a mean daily range of 29° F (16° C) and a mean
¥ minimum of 46°F (7.5° C). The absolute minimum ocenrred in
cember (28°F, —2°C). In July, the mean is 90°F (32°C); the
mean daily range, 32° F (17,5° C): and the mean daily maximum, 106° F
h ’41"{3}_. Frosts, all‘hnugh very rare today, do oceur and, presumably,
d geomorphic significance at some times during the Pleistocene, but
Te is no physical evidence to this effect. Nile water temperatures (at
m depth) have been recorded in the Aswan Reservoir at T .. once
ekly from 1922 to 1942 {Hamed. 1950 149). The lowest monthly
an is 63° F (17.1° C) in February, the highest monthly mean, 82° F
%G in August. The lowest values on record are 59° F (14.8° C) for
uary and February. This seems to suggest that, even with an appreci-
e drop of temperatures during a Pleistocene glacial, the Nubian Nile
Was probably never frozen over, But. chemical weathering would have
een optimal at all times of the year wherever moisture was available.

MODERN WADI ACTIVITY

“Verland flow of water has never been deseribed for Nubia, and, conse-
uently, any assessment of current fluvial processes must be hased on
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indirect evidence. Several generalizations may be mafde.. Gc?nerallj,-, evi-
dence of wadi-wall undermining and ‘slupel retreat is significantly legg
apparent in Nubia than around the penp]mrn?s cf. the Kom Ombo Plain
Nowhere did we observe active salt-weathering in the deserts south of
Dakka. Instead, patination here is generally better developed on rock-
free faces than is the case in the sandstone country north of Aswan. Wad;
activity appears to rework the bed ln?ad of most of thel east-hank \:i’a:f]is
every few years or decades, transporting sands and possibly undermmmg
Pleistocene fill terraces, On the western side of the vallt:}'., most of the
wadis are choked with drifting sands, and, even where eo}mn activity is
not apparent, there is little or no evidence of recent wadl‘ﬂnw, even in
the largest channels. This contrast of east and west bal_lks is everywhere
apparent in Nubia, in both the gross aspects and the microaspects ?E the
geomorphology. It reflects the different degree of aridity in the Libyan
and the Eastern Deserts, as well as the greater relief and overall gra-
dients of the country east of the Nile. |
Unlike the wadis draining onto the Kom Ombo Plain, the Nubian
deserts have very little vegetation except for rare thorny shrubs such s
Zilla spinosa. Acacias are almost entirely absent in the lower wadi
courses. This dearth of desert vegetation probably reflects the extreme
aridity of the climate and of the soil environment, as well as the impact of
man during the course of millennia. | .
An intensive study of the geomorphic record of recent fluvial actirwl.}f
at Arminna West (Hansen, 1966: 51 ff.) serves to illustrate the localized
character and the insignificance of overland flow in t:he welstern d}ﬂscr’fs
today. The alluvial wash mantling the pediments of Arminna ‘Ir"veist TS
freq:[tent]y masked by sand sheets or extended tied dunes, and tl{!he[
eolian sands can frequently be observed resting discunfmmb?bly o1l tnpﬂ
fossilized rills. The antiquity of at least a part of t]!BS‘E fluvial (]E![}Uirlt.; is
shown by an in situ Middle Paleolithic Hlaking site situated on FD[J 0 1
reddish colluvial wash with Zootecus shells {No. 260, Table 6-4). A
another site, a surface proliferation of Corbicula shells, deflated frc?rn _L'Ltf
Pleistocene silts, was observed in the center of a shallow, ])E(]]‘DEI(-H:ICISEEI
runnel. The fact that these shells had not been disturbed or red istnbutleh
by fluvial agencies suggests that no effective water flow has In]inwgt_:! t;:‘i
minor drainage line for many millennia, Although a part of the pes trfnthe
rills may be of post-Pleistocene age, it seems safe to say th.at mu:.!; : i
alluvial wash and the superimposed rill patterns at Arminna Waest ]? g
fossil or relict, and that, except for the major drainage channels, t F::F
have seldom been reactivated during the last few millennia—and poss!
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Iy only occasionally since late Pleistocene times.™ Instead, eolian sands
g replaced the alluvial wash as contemporary, functional surficial
"[:Psit51

RECENT EOLTAN ACTIVITY

glian deposits in the Eastern Desert are, with some exceptions, limited
small tied dunes of nebka and rebdou type. West of the Nile, however,
e are extensive, rippled sand sheets and well-developed tied dunes,
ny of them several kilometers in length. In fact, wind streamlining of
e eolian mantle over much of the Lower Nubian Plain gives a decided
near pattern to the landscape at the macroscale of the Gemini IV
photography.
- Although deflation during the course of the Pleistocene has excavated
nerous shallow bedrock basins up to several square kilometers in area,
ecent phenomena are restricted to superficial remodelling of existing
aces. Deflation is apparent in the Eastern Desert through the lag
rfaces commonly developed on Pleistocene beds, but sandblast is sel-
evident, and typical vardangs were not observed. On the Lower
ubian Plain, eolian corrasion is abundantly evident, and faceting, flut-
~and grooving of bedrock pediment surfaces may locally produce a
eycombed microtopography with a local relief of 50 centimeters ( see
ansen, 1966: 41 ff. ). Sandblast may also affect the hillslopes—although
1 & restricted scale and almost always near ground level—and deflation

led to an even greater attrition of late Pleistocene silts than on the
‘bank of the Nile.

SLOFPE BETREAT

1€ basic mechanisms of cliff weathering and slope retreat in Nubia are
similar to those of the Kom Ombo area (Chap. 2 and Knetsch, 1960} and
been discussed in some detail for Arminna West by Hansen (1966:
- 26 fF., 142 F.). Although salt hydration and subflorescence are ap-
rently minimal today away from the Nile and its seepage waters, these

;,12;- This should not imply that rainfall or overland How are entirely ahsent. A4

, thick-stemmed, woody plant, found near the Middle Paleolithic site men-
Bave a radiocarbon age of 1952 an. (Y-1527) (Stuiver, ef al., 1968}, This
ts that a fair amount of surface water was perindically available in this shallow
0 within the last few vears, The assocviated runoff has left no visible
nrphic aftereffects, however.
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ximated in a schematic way. Desert varnish probably has formed a
1es during the Pleistocene. Large-scale impregnation by fEl'l'nginﬂu

utions, as in the Korosko Hills and Hamid Uplands, appears, however,

o have been more restricted in time, Obviously we need to know 4 great

agencies may have been rather more significant during periods of slightly
moister climate. ‘
Judging by the degree of patination generally ohserved on rock-free
faces and talus accumulations, backwearing of slopes by stream under.
cutting and by release of pressure through unloading or by gcor:']'n?mimt
exfoliation seems to be minimal today. The frequency of late prehistorie
or early historical rock drawings in Nubia (see Dunbar, 1.9:11} provides
some measure for the age of the deep desert patina, x?'hmh at all sites
predates the petroglyphs initially, even though patination has been ac-

Table 5-3. Geomorphic evolution of Egvptian Nubia
during the late Tertinry and early to middle Pleistarene

Chemieal weathering, with development of a red palecsol. Ferruginiza-

tive since. On these grounds, it seems safe to assume that moderately g mﬁg;ﬂsmm“t locally, involving impregnation by ferromanganes
deeply patinated rock surfaces have been directly exposed to weathering i i N il Ao o bt of was =
. ¥ : - ¥ i A i .' 355 N 3 e i i
processes since at least late prehistoric t}mEb, Smc:e- almost all !:-g?r]mck iliary hedrook channels. Wadi Korosko stage (+ 23 to + 25 m). with il
faces are moderately to intansiwﬂ}’ patl!m[ﬂd—WIth the excnptmn of E:uaa_ihla lower substages, Pluviel erosion of uplands; aceelerated setivity E
oceasional sand-scoured surfaces—little or no slope retreat can have plidesert wadis, =
taken place during at least the last 5 millennia, By contrast, recent Dissection of fill or bedrock (vertical differential at least 7 to 12 m). =
sandblast has faceted many formerly patinated free faces or pediment Alluviation eorresponding to Dakka stage (+ 30 to -+ 45 m), with a =
Fe g (H nsen. 1066: 41 ff 55—56} and patinae possible lower substage at + 27 m in the Lype area. Significant fluvial =
rock outerops at Arminna West ( Hansen, 1966: o K,y 0 ]je; ERnl Liotivity of larger wadis and Nubisn Nile, @

. . o 11% k "1 3
have not formed afresh GI;{ such hal& ]ipah'b A L]-[I::_‘]:::acdcd e Lt}]i';ﬂ Digsection of fill or bedrosle wvertiel differentisl at lonst 10 to 12 mj, =
; i i n ave been s Vo eodE .- i .
processes have b-recumﬂ me E{'h‘:‘re @ od Chemical wenthering, with development of a deep, red palensal. Moist
forces as the dominant gcomc}rphlc S EB0CY: today. rainy season with limited geamaorphic activity, Local ferroginization,

; ; ; i Alluvintion corresponding to Adindan stage (+ 40 to <4 42 m). Signifi-
Sfmt:gf'ﬂphtc and Paleoclimatic Conclusions ent fluvial activity of Nubian Nile, Not reeordd north of Dakka, E]
" o
A ey ; Dissection of fill ok (vertical differenti st - j. &
In overview, the gravel terraces and fluvial platforms of Egyptian lNuhm ~seation of il or bedrork (vertical differential ut least 4 to 8 m) §

: ¥ : S io pelation- ; tion earresponding to Dikmit slage (44 to < 48 m), Hignifi-

: : il, Basic straticraphic relation Alluviy on corre: j

have heen recorded in considerable detail. B ; grap ks down- onnt fuvial avtivity of larger wadis and Nubisn Nile. Major pelimenta- n
ships between Korosko and the border are clear, while the links dov tion along margins of Nile Valley, =
: , YR : n- \ : o
stream to Wadi Mlaql, Dakka, Kalabsha, Dihmit, and J‘!!.EWE;::; El'chl'ﬂjlzﬂﬂf Dissection of fill or hedrosk (vertical differential ot least 6 to 10 m), ;
able, although impossible to prove conclusively. This probable sc Alluviation corresponding to Wadi Allagi stage (450 to + 55 m), =
internal _gtratigraph}f is summarized b}' Table 5-3. _Iy'm&:!ab]_;_r marking two substages, Significant Huvial activity of larger 'Er
ﬁ]thﬂugh the diferent deposits and related erosional features have wiadis and Nubian Nila, Maujor pedimentation along marging of Nile =

rpfrad Vulley.
been mapped in detail (Figs. K-1 through K-10), we have refrained ey

from defining formations. Even at Kom Ombo, wherc.deposits and p]a;]'
forms can be traced with confidence within a restricted urcn,rfm‘rl:ﬂ'
definitions do not appear warranted unless consid.crethl}f’ more sedlme: .
logical work is done. These reservations are remfarced‘m the Casre]a-
Egyptian Nubia by the difficulty of establishing longams.tance ml:rrﬂL ;
tions north of Korosko. Consequently, we have adhered to informal stag

L"“"E and complex period of disseetion of bedrock, interrupted by den-
udation of 180 to 190 m pediment between Adindan and Tumas, s
'-’_i't_ifi g by planation of the + 62 m platforms and related erosional s
Taees near Kalabsha, Minor tectonie nétivity at times,

PLIO/
PLEISTOCENE

designations. ; f e . | . =
e : erinds © Ly planation, with development of Aswan Pediplain at 180 to

eyers MPEHE ot Tablo ol 5 s explam?h?m Tbl-]; t“TU-I]-')hm-e may 21011 Base level of Proto-Nile 80 to 80 m above modern floodplain. §§

rubefaction indicated (units I3 and .13] are a little ar 1{1&1.3 3 tcmpm" e Rl 25

well have been other phases of soil development, and their e :

; e
relationships to the deposits which served as parent material can only b
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{Table 4-3, nontinmed}

ol
Loy

i Lateral planation, with development of Ballang Pediplain at 230 1o = '[':;;
260 m, probebly with two or more substages, [ [r—‘ =
Digeection of bedrock (vertival differential perhaps 70 to 100 m). :.:.:" E
Tatersl planation, leading to development of several polygenetic sur- £ &
faces hetween 300 and 360 m elevation, desipnated as Kurkur Pediplain, =

&

i Primary tectogenic phase with gentle fexures and moderate faulting. 3 “
Creation of several shallow basing, domes, and swell axes, =3 ;

=

deal more about the process involved before we can hope to unravel the
complex stratigraphic aspects of massive ferruginization. The character
of the erosional intervals in Egyptian Nubia is more difficult to assess
than at Kom Ombo. Estimates of vertical downcutting are minimum
estimates only.

The early and middle Pleistocene record of Egyptian Nubia carries no
clue concerning the subsaharan drainage basin of the modern Nile. The
deposits can all be attributed to an autochthonous—rather than an exotic
—river and its tributaries. This does not necessarily preclude a Blue
Nile or a White Nile component to the discharge nor, for that matter,
does it rule out a late summer flood of exotic origin, competing with a
winter flood of local origin, The complete preponderance of bilf.*d—]ﬁfld
sediments reflects the major role played by the wadi tributaries of Egypt
and, at the same time, emphasizes the vigor of the regional discharge ‘tl'lﬂt
transported gravel and sands into the Nile. Scour and fill at such times
would have eradicated any flood silts left by a sluggish, 51111111161'—501-1_":1
regime. As a result, it is uncertain whether or not the Proto-Nile Basin
remained isolated from the Blue Nile and Athara Basins during the
early and middle Pleistocene, and the geological record in the central
and northern Sudan does not yet serve to fill this hiatus.

A second, unresolved problem concerning the evolution of the [Jt‘t:-‘?ﬁ“t
Nile system is the linkage of the Howar and Proto-Nile Basins. Baslm ta
this particular problem is the apparent absence of early and njnddlﬂ
Pleistocene deposits between the Second and Fifth Cataracts. Log:c;iﬂl"-
the rifting of the Red Sea, with updoming and upfaulting of the Red Sed
Hills, should already have directed the Howar drainage northwards io
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e Tertiary times, but direct evidence remains unavailable, De Heinzelin
| Paepe (1963) believe that the Proto-Nile terminated at the Second
ataract until late Pleistocene times, when a connection was first es-
tablished across the Batn el-Hagar, with drainage from Upper Nubia.
fhese deductions appear to be based on the absence of lithological
dicators at Wadi Halfa rather than on the geomorphology of the Batn
agar itself. Our own examination of a Gemini IV photograph of part
this rocky stretch of the Nile suggests the presence of planation
faces adjacent to the modern valley and cut into the Basement Com-
x. These impressions have been greatly strengthened by the work of
Colorado Expedition ( Robinson and Hewes, 1967 ), but only detailed
study and publication can provide a conclusive answer.
Another problem of the Proto-Nile Basin concerns the relative relation-
ips of winter and summer rains in southern Egypt during the course of
Pleistocene. As indicated already, both genetic types of rainfall occur
- much of Lower Nubia today, at long intervals of time. How the two
regimes would have responded during the Pleistocene pluvials is difficult
to predict solely on theoretical grounds, And the early to middle Pleisto-
e record unfortunately sheds no light on the matter,
nterregional comparison between Kom Ombo and Egvptian Nubia
icates a broad parallelism of geomorphic processes and events, prior
eposition of the Korosko Formation, Three criteria may be applied to
are the Nubian gravels with those of Kom Ombo: geomorphic
opment; relative elevation: and, where red paleosols are evident,
u_f solum. On these grounds, the Wadi Korosko stage compares
orably with the Low Terrace {+22 m): the Dakka stage, with the
dle Terrace (+84m) (see Table 2-2). Soils are quite analogous.
n, the Wadi Allagi, Dihmit, and possibly the Adindan stages seem
€ compatible as counterparts of the High Terrace complex. Earlier
 the Aswan Pediplain is common to hoth areas and provides a useful
atigraphic base. The Pleistocene subdivisions suggested for Egyptian
in Table 5-3 are hased on the teéntative validity of these correla-
§ with the Kom Ombo Plain.
1 conclusion, the geomorphic record of the Nubian Nile Valley, prior
late Pleistocene, compares closely with that of the Kom Omho
 There is evidence for at least five pluvial periods, during which the
ert wadis were active, torrential streams of seasonal or episodic type.
E‘?I_imaﬁc interpretation of these events can be made by using the
I armiments as were presented for the Kom Ombo area. But duration
Chronology of these moister and drier intervals of the Nubjan early
middle Pleistocene will remain vague and inconclusive.
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Late Pleistocene and
Holocene Sediments of

Egyptian Nubia

Introduction
ocene formations defined for the Kom
Ombo Plain are all present in Nubia, with similar or identical facies. In
contrast to Kom Ombo, natural exposures in Nubia are common and
stratigraphic relationships are more readily established, particularly
along the many wadis that have repeatedly dissected fills of local or
nilotic origin, As a consequence, it is not surprising that additional subdi-
visions can be recngnizcd for several of the formations, while, at the same
time. a number of local deposits present in Nubia are nowhere exposed
on the Kom Ombo Plain.
The deposits in Nubia will be discussed in the same way as the late
Pleistocene heds at Kom Ombo. The lithostratigraphic units will be
described in turn, and the major local sequences will subsequently be
discussed or outlined in detail, including the type sections for any new
subunits. The stratigraphic conclusions follow, together with paleocli-
matic interpretations, in as far as they differ from or supplement thﬂs_ﬂ'
already presented for the Kom Ombo Plain. Speaking more gencl‘a“‘}', it
should be pointed out that this chapter presumes the groundwork laid in

Chapter 3.

The five late Fleistocene to Hol

The Korosko Formation

The Korosko Formation of Egyptian Nubia is quite compar
of the Kom Ombo Plain in terms of facies and distribution.
exposure was found at Ballana at 155 meters (34 m with respec

266

able with that

The highest
t to

SEDIMENTS OF EGYPTIAN NUBIA = 267

nodern Nile floodplain), where it rests disconformably on an alluvial
wﬂﬂh of local origin and under silts of the Masmas Formation (Fig. 6-1).
§aﬂd-"‘ or marls of the same formation are further preserved in Khor
Adindan (148.5m, -+ 27m); in Wadi Or (142 m, + 22 m}); within the
drock channel north of Abu Simbel (141.5 m, +22 m); in small,
lized pockets south of Arminna Temple (ca. 131 m, +125m); in a
or wadi near Tushka West (146 m, + 29 m); at the mouth of a small
adi between Masmas and Ineiba (126 m, +10 m); and sweeping
ynder the silt plain at Ineiba, where the formation is mantled by later
wash and silts. Similar sands or marls are again preserved within the
souchures of eleven different east-bank wadis between Korosko and
‘Madiq, attaining a maximum elevation of 137 meters (28 m) in
1or Abu Sureih. Traces are also found at Seiyala and under the surficial
ash of the Dakka silt plain—after which there is a 130-kilometer gap
the Kom Ombo Plain is reached further downstream. The Korosko
mation in Wadi Or extends down to or below floodplain level, but
rertical thickness in southern Nubia exceeds 34 meters.

- The characteristic facies of the Korosko Formation in Nubia (Figs. 6-2
to 64 ) varies in color from white to light gray or light brownish gray (10
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Fig. 6-2. Marls (top) and marly silts (lower) of the Kerosko Formation at Km .27

There are a number of subfacies in the Korosko Formation of Nubia. At
in Wadi O,

Ballana, 667 of the noncarbonate fraction of one sample (No. 166, Tahle
%..2] lies in the medium-sand size between 0.068 and 0.2 millimeters,
su g-_:sting possible derivation from eolian sands ( but compare Appendix
@), Near Arminna Temple, also on the west bank, there are lenses of
;ﬂjmunded gravel near the edge of the former river channel ( Table 6-1,
No. 2). These are derived from local detritus, washed in from the river-
wank. In the wadi embouchures of the Eastern Desert, sands and marls of
Korosko Formation grade upstream into sandy wadi alluvium, Where

ers. In some wadis, massive gravel beds (Table 6-1, No. 3) are
tercalated with the nilotic sands and marls, primarily in the lower half
of the sedimentary sequence,

- Synthesizing the local evidence, to be discussed in detail below, it
appears that there are two members to the Korosko Formation in Wadi

Fig, 6-3. Marly sands of the Korosko Formation (light terrace banks to left) overlain
by sands of the Ineiba Formation (fine-grained, gray surface deposits) and detrital
tolluvium of the Shaturma Formation. Older wash mantles the pediment near the
horizon. Km 2.13 in Wadi Or,

YR-2.5 Y 6-8/2) and ranges from semicemented marl to semiconsali=
dated, coarse sand. Clay minerals are primarily montmorillonite, with
some kaolinite present ( Appendix D). Carbonates vary from almost 0%
to 45%, and pH values normally lie between 7.6 and 7.9. Depending on
the amount and type of local derivatives, sorting may be poor or moder-
ate, Evaporite and concretions are less common than at Kom Ombo, but
vellow to reddish-yellow limonitic staining and occasional pyrolusite
suggest temporary waterlogging in most deposits. As at Kom Ombo, the
usual structure is coarse, angular blocky, with inconspicuous to maoderate
stratification. Rootlet impressions and root casts are fairly common, but
mollusca were not observed in any of the Nubian exposures.




Fig. 6. Homogeneous sands {foreground and upper half) of the Korosko Formation,
intercalated with cobble gravels in lower Wadi Umm el-Hamid (see Fig. 6-22).

o
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Tabie 6-1. Morphometric gravel analvses

==
Dietrifal
gample Sumple " CV ol com- L
pumber Formutions size (5 o ponent /L B ()
i
A Ineiba 7o 3.0 &7 a0 354 44.1] 4,53
4 Gebel Silsila 40 = - 5B.6 723 182
4 Koraska 75 26.0 741 1450 0.2 41.3 4.74
3 Korosko 7a 0.3 g5 14.6 45.3 4035 4.11
1 Older Wash 50 12.4 GH. 1 38.0 H15 a3.3 2,46

afample 1 from Seiysln, 2 from Arminna Temple, 3 and 5 from Wadi Or, 4 from Tushka
West; all are ferruginized sandstons exeept number 4, which is guartz,

Or. A basal marly sandy to clayey silt (Fig. 6-2), attaining 131 meters
(411 m) and extending to below floodplain, contains frequent sandy
Euckets and lenses of subrounded, coarse gravel. In addition to this
evidence of periodic wadi sedimentation, irregular bedding suggests dis-

.;.éeutim‘i and refilling near the center of the wadi course, at least in part
“ont of phase with nilotic deposition, This lower silty member was dis-
“sected to bedrock prior to accumulation of the sandy marls of the
- younger member, characteristic elsewhere in Nubia and at Kom Ombo. A
radiocarbon determination from a semicemented, laminated marl from

the lower half of this vounger deposit gave a date of 25,250 s.c. = 1000
éI—-ﬂﬂﬁl} (Appendix E). The subsequent sequence of nilotic and wadi

deposits is generally one of homogeneous sandy marls at the base, fol-

lowed by eoarse-to-cohble gravels (Fig. 6-4) and, ultimately, by marly
sands fFig. 6-3) intercalated with gravel lenses or coarse sands.

- Stream competence in Egypt appears to have declined during the
sedimentation of the younger member. The occurrence of gravel in nar-
Tﬂw lenses or pockets, or the local concentration of coarse sands in
Naminae or pockets, point to the fact that carbonate precipitation was
- Benerally not synchronous with wadi alluviation. In some cases, standing
Waters were found in the lower wadi courses at the time of wadi activa-
ton, but more commonly the Nile floodplain was dry, so that wadi spates
‘Cutinto the marls just before they spread out their load. The nilotic sands
themselves are fairly well sorted and are concentrated in the fine- to
Medium-sand grade (0,02-0.2 mm ), with little coarser material. In other
Words, interpretation of the Korosko Formation in Nubia must duplicate
".it.hat already given for the Kom Ombo Plain, and the relationships between
Milotic and wadi activity are similar in both areas.

No genuine archeological sites were found within the Korosko Forma-
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tion, although corroded, waterworn but unpatinated ironstone flakes of
Middle Paleolithic type were found in situ at two localities in Wadi Oy,
Archeological sites from the time range represented (from before 50,000
5.0, to a little after 25,000 B.c.?) may be present in the concession of the
Combhined Prehistoric Expedition between Wadi Halfa and Ballana, byt
so far no comparable sediments have been recognized south of the Egyp-
tian-Sudanese border (see de Heinzelin and Paepe, 1965; de Heinzelin,
1967).

The Masmas Formation

In Egyptian Nubia, the Masmas Formation is best preserved south of
Dakka, and similar deposits have not been preserved above the old
reservoir level along the 100-kilometer stretch between Dakka and Shel-
lal, The highest exposure is found at Ballana {154 m, 433 m}, where
vertical thickness exceeds 31 meters. At Tushka West, on the other hand,
these deposits extend to below floodplain level, just as they do on the
Kom Ombo Plain, Consequently, a major period of Nile and wadi down-
cutting can be inferred for the time interval separating the Korosko and
Masmas Formations. An isolated body of wadi allovium in Wadi Or
suggests that this erosional phase may have heen interrupted by tempo-
rary alluviation in the local watercourses.

Exposures of the Masmas Formation (Fig 6-1) are found in Khor
Adindan (138 m, + 17.5 m), at Qustul {152 m, +33 m), in Wadi Or
(¢a. 135 m, - 16 m), near Arminna Temple (133 m, + 14.5 m ), within
the bedrock channel at Arminna East (ca. 140 m, +22 m), at Tushka
West (125.5 m, -+ 8 m), on the Ineiba silt plain (ca. 140 m, +24 m ), and
west of Ibrim and Qatta, where these beds attain approximately 140
meters under younger wash. Similar deposits occur at the mouth of Wadi
Korosko (125 m, + 13 m}, in Wadi Abu-Urug (132 m, + 21 m}, in Khor
Abu Sureih (133.5 m, 4+ 24.5 m), and, under a veneer of wash, on the silt
plains near el-Allaqi and Dakka (to ca. 126 m and 129 m respectively, 0f
+ 11 m and + 14 m). Further exposures probably exist in some of the
east-bank wadis between Sinqari and el-Madiq. Tn most of these areas,
the Masmas Formation either lies disconformably on the Korosko Forma-
tion or under the Gebel Silsila Formation.

The facies of the Masmas are a little more variable than at Kom Ombo.
while still falling within the range of variability defined in Chapter 3-
Characteristic in Nubia is a brown to grayish brown (10 YR 5/2-3), silty
sand, sandy silt, or clayey silt, with as much as 17% calcium carbonate,
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and a pH of 7.3 to 7.6. Unconsolidated, the structure is coarse, angular
glﬂck}!?, with inconspicuous to moderate stratification. Cracking, with
intrusion of coarser wash (Fig. 6-5), is common enough in finer beds, but
slickensides are less common than at Kom Ombo, reflecting lower clay
pontent in general. With few exceptions, sorting is poor. Evaporites,
concretions, limonitic and pyrolusite markings, and, above all, clay min-
erals correspond very closely to those properties as represented at Kom
. Elmb{] { Appendix D). Although small rootlet zones are common enough,
ﬁj’u]]usml were seldom found in situ, one of the possible exceptions being
“a few Corbicula fluminalis shells found in a wash derived from the
Masmas Formation,

Interpretation of this facies in Nubia is identical to that at Kom Ombo
(see Appendix B). In Nubia also, there is little or no evidence of contem-
~porary wadi activity, and interdigited wadi beds are absent. In one case,
~a marly variant was found in Khor Adindan, but elsewhere the Masmas
~ Formation records typical flood silts or sand splays of a floodplain envi-

ronment.

_- 'g.' 6-5. Vertisol phenomena developed in dark silts of the Masmas Formation at
Km 1.2 in Khor Adindan, Reddish-vellow, coarse sands fill the major vertical crack
i'ii.l'ﬂh!‘-'arks,
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Radiocarbon dates and artifacts in sifu are not avaﬂabl'..e from the
exposures we studied in Egyptian Nubia. Extensive excavations by the
Combined Prehistoric Expedition at Ballana have {ecnvered archeologi-
cal sites from the Masmas ( = Khor Musa) Formation, hﬂ':a.rever, and, in
the northern Sudan, occupation floors with Khormusan industry were
found within the silts. One such site provided a radiocarbon date of
90,750 g.c. = 280 ( Wendorf, Shiner, and Marks, 1965).

The Gebel Silsila Formation and Its Subdivisions

The Gebel Silsila Formation in Nubia includes three distinct merﬁmrs,
the two younger of which are not present on the Kom Onrho Plain. These
units may be designated as follows and may be defined in turn:
1) Daran Member, the exclusive unit of the Gehel
Silsila Formation present at Kom Ombo and
widely distributed in Nubia;
IT) Arminna Member, localized south of Dakka;
I11) Kibdi Member, localized south of Masmas.

The Darau Member, as such, has already been defined from the Kom
Ombo Plain on the basis of sections at Gebel Silsila, Darau, and else-
where, In Egyptian Nubia, the equivalent deposits are hest clcve‘hped
between Ineiba and the Sudanese border (Fig. 6-1), and the highest
exposures are found at Arminna Temple at 140.5 meters (+ 22,5 ~Im).
Patches of Darau deposits occur at Adindan West (141 m, + 20 m/, f‘j
Qustul (140 m, +19.5 m), and at Ballana (140 m, "—;—19.5 m J; 'ii‘-l‘-:
extensive spreads occur at Arminna Hast (138 m, -+ 20.5m ), at Tl:s 1 ]ﬂ
West (139 m, +-21.5m) (Fig, 6-6), and at Ineiba (ca. 1?::(!‘ m, + 15 rlﬂg%3
A gravel lag of presumed similar age is found at Amada Temple to o
meters or higher (+ 16 m). Sands of the Darau Member are last Emng ;
125 or 126 meters just south of Dakka and again at Kushtamna,l ﬂnK:;]nl
further typical deposits were recognized as far downstream as t'nt-‘i*J 2
Ombo Plain. Although the vertical thickness of the ]Jﬂrf}ll Mem Eru.,-er
Arminna Temple exceeds 10 meters, total depth can be estimated at U-‘m
18 meters. The period of Nile dissection separating the M:wrnﬂsd e
Gebel Silsila Formations eut down to less than 5 meters ahove mode
floodplain level. |

ThI; typical facies of the Darau Member is a pale-brown I:IU' Yﬂﬁi j};
medium-sandy silt or mcdium—tu-fiﬂlarsg_ ia.ud, frequently grading i
medium-grade guartz gravel (Table :
chert, aggaic, w%lte chflrcednngf, carnelian, jasper, aplitic feldspar, at

No. 4) with odd pebbles of

Eﬂ"ﬁ Sundy gravels of the Darau Member (middle background), resting on
ack in Wadi Tushka West, Korosko Hills on skyline,

ranite. Carbonates average about 1.5%, except where concretions are
nd, and pH values range from 7.6 to 8.3. Loose to unconsolidated, the
1 cture varies from single grain to coarse, angular blocky, depending on
the texture. Stratification is generally conspicuous, and sorting is moder-
i BI}:--gnDd in coarser deposits, Although textural classes are variable,

ertical and horizontal changes of facies are not as pronounced as they
1 the Kom Ombo Plain, and inclined bedding is a little less common,
‘or the most part, the gravels and coarse sands represent bed-load depos-
5, whereas the sandy silts pertain to levee beds or adjacent alluvial flats.
Caleareous concretions and some salt concentrations occur but are
quent. Organic vestiges are equally rare, although root drip or root-
zones are found at some localities. Corbicula fluminalis shells were
1 at Qustul, Tushka West, and Masmas; Corbicula, Unio willcocksi,
Cleopatra bulimoides, at Adindan West, Rather unusual are the
nus truncatus and planorbid shells found in a panlike lagoonal de-
it at Ballana. Waterworn Late Paleolithic artifacts and rolled Middle
leolithic artifacts are abundant in some of these beds or in the lag
nd on their surface. A number of occupation sites have been found in
equivalent Sahaba Formation of the uqu'.hem Sudan ( Wendort,
er, and Marks, 1965; Wheat and Irwin, 1965). They have been
Hscussed in Chapter 4. De Heinzelin (1967 ) dates the Sahaba Forma-
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tion hetween two hounding radiocarbon determinations of 14,500 n
and 10,300 B.c., leaving no question about correlation with Kom Omhg,

The Arminna Member is best exposed at the type site, south of Ap
minna Temple (see below), where it attains a maximum elevation of
133.5 meters (+ 15 m ), resting disconformably against Darau deposits ag
well as against the Korosko and Masmas Formations (Fig. 6-19). A basal
conglomerate at this site indicates a previous period of duwur::utting, the
dimension of which is difficult to assess. On the basis of other exposures,
however, floodplain level must have been lower than + 5 meters. As 3
result of deflation, maximum elevation of the Arminna Member at other
sites varies, e.g., at Khor Adindan, it is at least 131 meters (+ 10m}; at
Ballana, 134 meters (413 m); at Qustul, 131 meters (+ 10.5 m): and
north of Abu Simbel, 131 meters (+11.5 m). A probable equivalent of
the Arminna unit, with fish and mammalian remains, is recorded at 132 m
maximum elevation (<17 m) at Catfish Cave, east of Thrim {Wendt,
1966 ). Further downstream, comparable deposits are last recognized at
Amada Temple, where they attain 127.5 meters (4 14.5m),

Lithologically, the Arminna and Daran Members are almost identical
(see also Appendices B, C, and D). The typical Arminna facies is a
pale-brown (10 YR 6/3) sediment, varying between a clayey silt and a
gravelly coarse sand, Structure ranges accordingly from single grain to
coarse, angular blocky, and stratification is good, although variable. A
minor, but fairly consistent, difference is the higher carbonate content of
unconsolidated beds, averaging about 4%, Correspondingly, small, incip-
ient concretions of calcium carbonate or calcareous salt (up to 5 mm in
diameter) are very abundant in most deposits, forming a distinctive lag.
Other aspects are quite comparable to the Darau Member.

Mollusca are uncommon in all beds but, where present, include the
Nile oyster, Unio willcocksi, Corbicula fluminalis, and Cleopatra bulim-
oides. Waterworn and fresh Late Paleolithic artifacts are common among
the lag of some exposures, particularly in the case of bed-load deposits.
The flood silts tend to be sterile. Living sites were found in the equiva-
lent, lower part of the Arkin Formation of the northern Sudan (Wendorf,
Shiner, and Marks, 1965; Wheat and Irwin, 1965). A good radiocarbon
date obtained from Nile oyster attached to the basal conglomerate at the
type site is 9140 B.c. = 200 ( Y-1526, Stuiver et al., 1968). Nowhere do
the deposits exceed 5 to 10 meters in thickness, and, since the facies
suggests rapid sedimentation, the time interval represented may not ex-
ceed a thousand years.

The Kibdi Member was identified at the type site of Nag Kibdi—at the
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*ﬁuﬂl-ﬂf Khor Adindan (Fig. 6-7, 6-8), where it attains 127 meters
W57 m )—interdigited with one wadi alluvium and resting disconfor-
‘mably against a second, At Ballana, similar deposits attain 127 meters
6.2 m); at Qustul, 125.5 meters (+ 5.9 m); at Arminna East, 125
ers (+ 7.5 m); and at Tushka West, 123.5 meters (+7 m). The
di Member has not so far been identified north of Masmas Station.
The typical facies is indistinguishable from that of the Daran Member
see also Appendices B, C, and D), and there is no point in duplication.
osits are usually limited to low ridges just beyond modern floodplain
edge, varying from simple flood silts to levee beds and channel-margin
posits. The latter are commonly littered with Epi-Paleolithic artifacts
and occasional bone fragments, commonly waterworn,

Downeutting to below modern floodplain level separates the Arminna
and Kibdi Members. In the absence of archeological remains or suitable
erial for radiocarbon dating at the type site, however, the question
y be raised whether all of the deposits attaining + 6 to +7 meters in
ilar geomorphic sitnations are in fact contemporary, and, if so, what
eir exact age is. In the northern Sudan, there seem to be multiple stages
bout the same relative elevation range, belonging to the upper units
of de Heinzelin’s (1967 ) Arkin Formation and dating younger than 7440
B.¢. and older than 3650 B.c. (see Wendorf, Shiner, and Marks, 1965;

z. 67, Interdigited wadi beds (Shaturma Formation, at right) and nilotic silts
: 1"&1 Member, at left) near Km 0.91 in Khor Adindan.

R e o L M W ™ A
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Fig. 8-8. Cross section of Khor Adindan at Km 1.12, Map: UW Cartographic Lab.

Robinson, 1966; Robinson and Hewes, 1967 ). De Heinzelin (1967) also
recognizes a younger, Qadrus Formation of Neolithic age, with an eleva-
tion of 126 meters. It is significant that at Ashkeit a fireplace with early
A-Group ware was later covered by 120 centimeters of flood silts to an
elevation of ca. 125 meters. Subsequently, late A-Group burials were
interred within this silt (Sive-Soderbergh, 1964). In other words, depaosi-
tion at about this level was underway as late as 3000 B,c., which seems to
mark the terminal date for the Kibdi Member. A corroborating date of
3135 p.c. (new half-life value ) has been obtained from a habitation site
interstratified within nilotic silts in the Batn el-Hagar (Robinson and
Hewes, 1967 ).

Although the Kibdi unit is entirely of post-Pleistocene age, our own
work was insufficient to permit more precise generalizations, Intensive
geological and archeological work, supplemented by a large number of
radiocarbon determinations, would be necessary to resolve the details of
these last subunits of the Gebel Silsila Formation. Possibly the final
reports of the other expeditions working in Nubia may contribute de-
tailed, dated sections for these terminal alluvial deposits,

A final problem concerning the younger members of the Gebel Silsila
Formation arises in connection with evidence for a brief, very high Nile
stage ca. 11,500 years ago, At Dibeira Fast (Site 34), Wendorf, Shiner,
and Marks (1965: xix) recognize a channel deposit at about + 30 meters,
resting on top of the equivalent of the Masmas Formation. These Nile
gravels contain some artifacts of Qadan and Sebilian type, and two
radiocarbon runs from shell gave dates of 9460 B.c. and 9250 s.c. We
have a similar situation at Ballana (Fig. 6-10), where a broad erosional
bench, with a terrace edge at 149 meters ( - 28 m), has been cut into the
Masmas Formation. A veneer of sandy silt with some root casts and

68, Interbedded nilotic silts of the Arminna Member (verlical structure) and
alluvium of the Ineiba Formation (horizontally stratified), resting on the

Masmas Formation at Km. 1.12 in Khor Adindan.
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wash to 135 meters (+ 28 m), and, west of Wadi Halfa, the Coloradg
Expedition found a 10-centimeter-thick nilotie silt overlying site 6-G-31
at about -+ 30 meters (Henry Irwin, personal communication). This
articular site has a late Paleolithic industry and a radiocarbon date of
about 10,000 B.c. On the basis of accumulating evidence from different
arts of Nubia and the Kom Ombe Plain (Chap. 3 ), there is a reasonable
possibility that a brief period of excessively high floods, channel-bank
erosion, and limited deposition to ca. 4 28 meters, marked the end of the
Darau or the beginning of the Arminna substage. De Heinzelin (1967 ),
who originally postulated very late tectonic displacement to explain local
features of this type, now holds a similar view (in litt., March 9, 1967).
All in all, the Gebel Silsila Formation represents a rather complex
period of Nile aggradation beginning about 15,000 B.c. at Kom Ombo and
terminating about 3000 s.c. in Nubia. Deposits younger than 10,000 g.c.
appear to be absent north of the Korosko bend. The oversteepened
gradient of the classical, Darau unit beds—hetween a relative elevation
of -+ 22 meters in southern Nubia and <+ 13 meters at Kom Ombo—is
probably significant in this regard: if parallelism of gradients was main-
tained in late prehistoric times, the deposits of the Arminna Member
would hardly have risen above modern floodplain level at Kom Ombo
and those of the Kibdi Member would have been suballuvial at about the
latitude of Seivala. This oversteepened gradient is in keeping with the
evidence from Middle Egypt (Sandford, 1934: 87-94) and the Nile
Delta ( Butzer, unpublished ), where deposits remarkably similar to those
of the Gebel Silsila Formation fill out a buried channel of the Nile to
considerable depths below modern Hoodplain. Although glacial-custatic
changes of Mediterranean sea level may have controlled the aggrada-
tion-degradation cyeles of northern Egypt, climatic stimuli over the
upper Nile Basin appears to have determined the vicissitudes Uf. th.E
Nubian Nile, Throughout this time span, climatie conditions in Ethiopia
appear to have oscillated repeatedly—protracted periods of heavy mon-
soonal rains and high, swift floods interrupted by drier phases with low
flood levels, leading to Nile downcutting in southern Egypt.
As a matter of convenience, the Darau, Arminna, and Kibdi ?k'lr:ml?:.‘_rs
will be informally referred to in time-stratigraphic terms as “substages 11
the subsequent discussion.

The Ineiba and Shaturma Formations

A profusion of Late Pleistocene and Holocene local deposits can be
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recognized in Egyptian Nubia, ranging from wadi fill to slope or pedi-
ment wash. Some of these deposits are sufficiently distinctive to serve as
{gcal stratigraphic markers, but, in most cases, the deposits are difficult to
identify unless underlying and overlying strata are available. In Wadi Or,
for example, at least five major wadi alluvia can be recognized, of which
the oldest is considerably younger than the middle Pleistocene. This
complexity and exceptional development of wadi deposits makes Wadi
Or the best stratigraphic norm for Egyptian Nubia.,

The Ineiba Formation at Kom Ombo was defined as a fine wadi
alluyium resting upon the Masmas Formation and overlain by detrital
wash of the Shaturma Formation. A reddish paleosol is commonly devel-
oped on top of this alluvium, predating the sheetfloods that were respon-
sible for deposition of the Shaturma beds. Applying this definition to
* Nubia, we find that two identical wadi alluvia qualify as separate mem-
bers of the Ineiba Formation, analogous to the Malki and Singari Mem-
bers at Kom Ombo. The two subdivisions can be defined, however, with
reference to Wadi Or ( Figs. 6-14, 6-15).

- The Malki Member of the Ineiba Formation in Wadi Or is characteris-
tically represented by 20 to 40 centimeters of subangular-to-subrounded,
basal gravels, overlain by up to 150 centimeters of stratified, coarse sands,
The deposits change progressively upstream from mixed wadi-deltaic
E"Eﬁ_ﬁds-—with strong evidence of groundwater oxidation—in the lower
stream course, to a typical reddish-yellow fill with caleareous concretions
~and root drip at higher elevations. The waterlogging can be attributed to
seepage from Nile floods attaining about 140 meters {20 m above Nile
Moodplain). Although more direct intercalations are lacking, these depos-
its can be correlated with the Darau substage.'

- The Singari Member of the Ineiba Formation was deposited following
EEZ@I.Periud of channel cutting of unknown extent or duration. A basal gravel,
Up to 70 centimeters thick, may underlie about 50 to 200 centimeters of
};‘Iﬁﬂdish—yellnw (5 YR 6-7/4-6), coarse sands with local proliferations of
iﬁZ?_Qfecus shells. Below an elevation of 133 meters (4 14 m), the lower
third or half of these deposits is limonite-stained, as evidence of seasonal

Iﬂ?ﬂdwater seepage from the Nile. Consequently, we suggest correlation
"‘-'lﬂl the Arminna Member. Ironstone flakes, scrapers, {lake blades, and
‘Gores of Middle Paleolithic type are found in situ. They are all well

l’ Thizs view is substantiated by the radiocarbon determination of 15400
?W-i' = 300 (I-2179) from = clayey marl in the lower member of the Ineiba Forma-
at New Sebua (Chap. 3). Coarse flakes of Middle Paleolithic type are fre-
tly found in situ at Wadi Or but are derived.
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atinated and are clearly derived. A radiocarbon determination of 694¢
8.0 = 160 (Y-1377) (Stuiver el al, 1968) was obtained for Zootecys
shells collected from the upper half of this younger fill. In view of this
date, it appears that the earliest period of sedimentation was contempo-
rary with the Arminna substage, but that alluviation continued into the
seventh millenninm.

After deposition had ceased, possibly following an interval of down-
cutting, decalcification and superficial rubefaction of the upper 30 centi-
meters or so of these beds record a period of soil development. This
reddish-yellow paleosol, formally designated as the Omda Soil, was ac-
::ompﬂnied by kaolinite formation { Appendix D) and suggests a period
of biochemical weathering with some vegetation.

Both units of the Ineiba Formation are frequently current-bedded, and
subangular pebbles {Table 6-1, No. 5) are more common than in con-
temporary wadi wash. Together with the root drip in the lower member
and the Zootecus proliferations in the upper, this suggests more frequent
wadi activity and slightly greater stream competence than today.
Broadly speaking, therefore, the Darau and Arminna substages of the
Gebel Silsila Formation corresponded to periods of slightly moister cli-
mate in Egypt.

The Shaturma Formation in Nubia can best be identified with refer-
ence to the Omda Soil Zone and the Ineiba Formation, As at Kom Ombo,
the typical facies (Figs. 6-3, 6-7, 6-16, 6-17) is a subangular, coarse
colluvial gravel grading into a shallow wadi fill of light-brown to red-
dish-yellow (7.5 YR 6-7/4-6), gravelly coarse sand. The interpretation
of these deposits is similar to that of the same formation at Kom Ombo,
but they are not as well developed as they are further north, being
confined to the smaller, well-incised wadis of the Eastern Desert. Radio-
carbon determinations and archeology are lacking.

Other Deposits of Local Origin

In addition to the classical wadi formations already defined for the Kom
Ombo Plain, there are a number of older wash deposits in Nubia.
Conglomeratic beds can frequently be seen at the base of the Upper
Pleistocene sequence in Nubia. These are coarse-to-cobble-grade gravels
of fermginized sandstone or ironstone, subangular to rounded in shal?f-‘w
with a white to pink (5-7.5 YR 8/2, 7/4) matrix of calcreted or ferrugin-
ized coarse sand or silty coarse sand. Conglomerates of this type line the
floors of many intermediate-sized wadis of the Eastern Desert, and they
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ﬂs't'date a last period of significant bedrock incision. Loeally, such
coarse, semicemented fill may attain a thickness of 6 meters, suggesting
considerable stream competence and transport distance, with major phi-
jal activity. Sandford and Arkell (1933: 42} have already drawn atten-
tion to a similar deposit in Wadi Abu Urug, We are inclined to believe
that these conglomerates record the wettest Upper Pleistocene paleocli-
‘mate in southern Egypt. Unfortunately, the stratigraphy of these coarse
wadi fills is not unequivocal. In Wadis Or (Fig. 6-12), Korosko (Fig.
g-21), and Abu Sureih, a wadi-floor conglomerate rests disconformably
der the Korosko Formation, while in Wadi Umm el-Hamid ( Figs. 64,
2) and in Khor Adindan, similar deposits are intercalated with the
osko Formation. There appear to be two such conglomeratic units: an
er one with a ferruginous matrix of pink coarse sand and a younger
leposit with a calcrete matrix of white silty sand. The latter would be
equivalent to the gravelly subfacies of the Korosko Formation at Kom
"hﬂ. The former necessarily postdates the middle Pleistocene Wadi
j:i';s_"l'qslcn stage but appears to precede the oldest deposits of the Korosko
Formation. Artifacts have so far not been found in any of the conglomer-
atic fills.
Since the stratigraphy of these conglomerates has not been entirely
resolved, it seems preferable not to apply formal definitions. Instead,
where relationships are clear, the lower conglomerate will be informally
;Easignafed as the “Wadi Floor Conglomerate,” while the upper unit is
identified as the gravel subfacies of the Korosko Formation.
- Other sandy wadi deposits, predating the Ineiba Formation and post-
dating the conglomerates, are uncommon and are difficult to identify.
One such unit has been defined in Wadi Or (see details below, Fig.
9=14) but has not heen recognized elsewhere. It is represented by at least
&’l} centimeters of reddish-vellow (5-7.5 YR 7-8/6), well-stratified,
%Drtt?d, coarse sand. A reddish paleosol, with a 40-centimeter
B )-horizon, developed in these sands prior to deposition of the upper
ber of the Korosko Formation. These older wadi fills are comparable
10 facies to the Tneiba Formation, and their interpretation is probably
analogous,
’ Finally, surface wash deposits are well developed on pediments and on
ﬂlﬂr erosional surfaces. These light-reddish-brown to reddish-yellow (5
R 6/4-6) deposits consist of stratified, silty sand or coarse sand of
fMixed alluvial-colluvial origin. Thickness generally varies between 15
Selitimeters and 2 meters. Root drip or rootlet zones are occasionally
tound, and the land snail Zootecus insularis is fairly common. In several
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nstances, this reddish wash was observed over truncated ( B ) C-horizonsg
leveloped in bedrock (Fig. 6-18), so that much of the finer material is 5
rue soil sediment. Very probably there are several generations of such
urface wash.

At Ballana a semicemented pediment wash (30 cm) of sandy, fine
rravel rests on bedrock under a coarse gravel fan (2 m) and a younger,
;ncnnso]idated wash (2 m) of coarse sand. This, in turn, is overlain
lisconformably by the Korosko Formation (upper member). A]thgugh
here is no way to prove the age of these pediment mantles, it can he
peculated that the consolidated granule gravel corresponds to the Wadi
loor Conglomerate, while the unconsolidated beds may be equivalent to
he older wadi fills underlying or intercalated with the Korosko Forma-
jon. At Seivala there are surface wash deposits (Table 6-1, No. 1) older
han the Gebel Silsila Formation but younger than an important red
saleosol, and at Arminna West similar Zootecus wash accumulated in
hallow depressions prior to human occupation at a Middle Paleolithic
laking site. Like the conglomeratic fills, these pediment deposits do not
end themselves well to formal stratigraphic definition, but they are
ather extensive in some parts of Nubia and have consequently been
mapped as a separate unit ( Figs, K-1 through K-7).

Straticraphy of Late Pleistocene and Holocene
Deposits in Khor Adindan

Khor Adindan is a fairly typical, shallow wadi, extending about 40 kilo-
neters from a poorly defined headwater zone in the Sudan to reach the
ast bank of the Nile at Nag Kibdi (Adindan), some 4 kilometers nanh
of the administrative border between Egypt and the Sudan. During its
owermost course, the wadi is moderately incised into a series aof belclmﬂ.k
sediments, narrowing down to a little less than 200 meters ]churallt
roadens again to 500 meters as it debouches onto the Nile ﬂumdplalﬂ:
Late Pleistocene nilotic deposits have flooded back into the lower ‘3
iilometers or so of this wadi, leaving a record of several high floodplain
tages in the form of alluvial terraces of Nile or wadi origin.

Although the bedrock floor in the thalweg of Khor Adindan is mantled
vy an undisclosed depth of coarse, sandy alluvium, part of the present
vadi floor coincides with a bevelled bedrock surface. At Km 2.41 (meas-
ired from the Nile bank), 2 to 2.5 meters above wadi floor, there i-‘i‘ )
lissected bedrock bench, badly potholed and fluted so that the relief
sxceeds 2 meters. The stream-carved potholes are partly lined by con-
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oslomerates of coarse, ferruginized sandstone gravel. The subrounded
;;:i,:ghbles were responsible, in part, for churning out the potholes in which
they are found. The gravel matrix consists of highly caleareous, semice-
mented, silty coarse sand, ranging from whitish to pink and reddish
'.?allow (5 YR 8/2, 7/4, 6/6) in color. These calereted heds are separated
from the bedrock proper by a gray (10 YR 5/1), banded, calcite rind
-about 2 millimeters in thickness. Fragments of the conglomerate extend
from present wadi floor to 2 meters above it and must be considered a
basal wadi gravel to nearby exposures of the Korosko Formation. Con-
siderable fluvial activity is implied, before the rising Nile floodplain
converted the lower wadi into a backwater. The floor of Khor Adindan
had already been dissected to about or below modern level hefore depo-
sition of this conglomerate. The + 2.5 meter bedrock bench itself is well
defined and follows the wadi course for about 500 meters. Because it is
fossilized by the calcrete fill, it appears to antedate the late Pleistocene
beds.
~ The Korosko Formation proper is preserved as a terrace spur along the
north bank of the wadi from Km 2.7 to Km 3.0, maintaining a relative
t_algvatiﬂn of about + 10 meters and attainin g a maximum elevation of
148.5 meters (27 meters above floodplain). The characteristic and fairly
!j@mugmmmrs deposit is a very-pale-brown, semiconsolidated, marly
coarse sand (Table 6-2, No. 179), rich in colloidal silica and with dis-
persed or concentrated gravel. One gravel horizon is 30 to 40 centimeters
| thick, with coarse pebbles of subrounded to rounded ironstone. Root

Table #-2. Sediment charneteristics of deposits in Khor Adinden

Bample Fermatlon Moniber Callty
nuinher sl location Clalor Texturpes Borting (] pll
KHhor Adindan
:52 Kibdi (s 0.61) (257Y 5.5/2) Silty medivm annd Moderate 0. 7.60
181 F!hni,_umm (1m 0.94) (5 YR 7/8) Conrse sund Moadearnts LR] 705
by Arminna (K 1.63) (0 YR E68)  Cluyey silt Poor k5 7.85
:3 Mixed {Km 1.12) (10 YR 5,3 Hilty coaras samd Poor ] 770
s Ineibn (Km 1,11 YR EM) Coaras sand MMuoderate (1K1 .20
1:45_ Masmas (Km 1.12) (0 ¥R 4.5/ ilty conrse sand Foor 0.4 T7.30
isn-t Masmws (Fm 1.13) (65X 8.5/9) (Marly randy gile) - 1.5  F.60
i I Mazinas (o 1.13) 15 Y 42 Medinm-sandy clay  Paor (i

] Korasko (Km 2,33} {10 YR B4 Mardy oparss snpd FPoor 17.4 B.35
Ballaaa
::: Mnarmna (10 Y1t 4-5 /41 Zilty coarae sand Poar &0 T.20
* Foresko {10 YR 73) Manrly madivm spnd Muoderntn 15,9 T80
L [ ETERETI
::3 Dinrany TEYRa/M) Conrse sund Maoderata: 1.6 T80
-z DMasmna (7.0 WH +/2) Bilty coarse annd Paor B4 T.55

= Texturn n parentheses not detormined by quantitative metlods,
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casts and root drip are common in the finer beds. These subaquegyy
deposits of mixed nilotic-wadi origin suggest considerable wadi activity,
Intensive yellow limonitic staining emphasizes the seasonal submer.
ence, at which time carbonates and fine suspended sediments intrydeq
into the wadi with the Nile floodwaters. The remaining materials ure
local.

Following a period of wadi cutting of unknown dimensions, flood sjlts
of the Masmas Formation were accreted in a large tributary embay-
ment of Khor Adindan east of Nag Kibdi, and scattered vestiges of
related deposits may be found upstream to Km 1.81 and to an elevation
of 138 meters (- 17.5 meters). Three subfacies can be recognized. Near
the thalweg of the wadi, there is a brown, silty coarse sand ( Table 6-2,
No. 184) with occasional quartz granules or sandstone detritus up to 2
centimeters in diameter. Away from the thalweg, the major silt body
consists of a light-olive-gray, sandy or silty clay ( Table 6-2, No, 180-11),
Locally, there may be sandy marls (Table 6-2, No. 180-1) of mixed
nilotic-wadi origin resting on the silt facies, to a maximum thickness of
almost 1 meter. These last beds suggest an interval of slightly accelerated
wadi activity following a lengthy period of rather limited wadi flow.

Slickensides, prismatic structure, polygonal crack networks, caleareous
concretions (1 to 2 centimeters in diameter), and pyrolusite flecks are
common in all exposures of the Masmas Formation, particularly in the
more fine-grained deposits. The dehydration cracks occur as a major
network at intervals of 50 to 100 centimeters, with minor networks at
15-centimeters intervals ( Fig. 6-5). These fissures are 3 to 10 centimeters
and 1 to 2 centimeters wide respectively and were observed to depths of
at least 130 centimeters. Such networks are filled with coarse wadi sands
and are best developed at the base of a shallow wadi channel cut into the
surface and filled with deposits of the Ineiba Formation. We believe ﬂ:ﬁﬂf
these vertisol phenomena are, in general, epigenetic and that their major
development was due to periodic wetting—either by local wadi flow or
by Nile inundation—following a period of major downcutting.

The Darau substage is not represented in Khor Adindan. Some 50
centimeters of grayish-brown, medium-sandy to clayey silt (Table 6-—%.
No. 177) with abundant caleareous concretions arve found at Km 162
resting on a 9.3 meter wadi terrace which covers local exposures 0
Masmas silts, but this highly micaceous deposit—attaining some 136
meters (15 m above floodplain)—is lithologically more similar to the
Arminna Member, particularly in view of the high carbonate cnntﬂl:lt-
The Darau Member is clearly present on the west bank of the Nile (Fig-
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5.1), however, where nilotic beds rest on a rock platform at 137.5 meters,
wnsjng the following sequence from base to top:

a) 130 cm. Very-pale-brown (10 YR 7/3-4), stratified, coarse quartz sand
ith single-grain structure. A borer-like microblade in agate, of Late Paleo-
ic type, was found in situ in these sands.

) 10 cm. Pale-brown (10 YR 6/3), stratified, medjum-sund}r silt with root-
?jet zones, Coarse, angular blocky to platy structure,

¢ 160 cm. As a attaining maximum elevation of 141 m (+ 20.5 m).

d) Veneer of nilotic gravel, primarily quartz and ironstone, with Unio
llcocksi, Corbicula fluminalis, and Cleopatra bulimoides, up to 141 meters

étiﬂn.
The interdigitation of the Arminna deposits and the Malki Member

is well exposed at Km 1.12 (Fig. 6-8, 6-9). The following section is
exposed, from hase to top:

el

- @) Over 320 cm. Silty coarse sand of Masmas Formation (Tahle 6-2, No.
: 4. Inconspicuously stratified, with coarse, angular blocky to prismatic
icture and slickensides. The coarse sands, rare fine detritus, and ocea-
onal pebble lenses indicate very limited wadi activity, comparable to that of

today, during the course of flood-silt accretion. The epigenetic crack networks
%ﬂt&m reddish-yellow (5 YR 6/6), coarse sand and light-brown (10 YR 6/4),
ty sand of wadi origin, These sandy fillings are stratified parallel to the crack
ces, and a flint flake was found in situ in one, an ironstone microflake in an-
other. Subsequent wadi dissection to below 129 m indicates a local Nile Aood-
leyel below about 126 m.
260 em. Alternating wadi sands, nilotic silts, and mixed beds, consti-
. I'R terrace 7.5 to 8 m above wadi loor. The sequence from base to top is
B85 Tollows:

i} 80 to B3 em. Reddish-yellow, well-stratified or current-bedded,

coarse wadi sand [Table 6-2, No. 185), with an impression of a

Colocynthis fruit and a waterworn, ironstone Hake blade in sitw. Medium,

, subangular blocky structure. Interrupted by a wedge of brown, silty
sand derived fram nilotic beds.

ii) 15 cm. Brown (19 YR 5/3), stratified, clayey silt with lenses of
sandy silt, rootlet zones, and occasional limonite or pyrolusite staining.
Coarse, angular blocky structure. Dipping 1.5% towards the Nile, the
upper end of this nilotic bed attains 131 m {+95 m), where it is
truncated by erosion.

i) 35 to 40 em. Brown, stratified, silty coarse sand with some coarse
gravel (Table 6-2, No. 186). Coarse, subangular blocky structure. Traces
of root drip in sandy lenses. Wadi deposit derived in part from erosion
of nilotic silt (bed ii).

iv) 10 em. Nilotic silt as bed i, attaining 1305 m elevation.
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v) 100 em. Wadi sand as bed 4. with lenses of coarse, subangular 1
subrounded ironstone gravel and rare root drip, as well as with Taminge
of pale-brown (10 YR 6/3), sandy silt, derived from nilotic beds.

The alternating nilotic and wadi deposits of unit b provide documenta.
tion for contemporary alluviation, seasonally out of phase: the wad;
frequently reworked older nilotic silts, but the sediments were laid down
by regular fluvial agencies on the wadi floor, rather than subaqueously in
standing Nile floodwaters, In other words, wadi activity was confined to
low Nile stage, i.e., the winter half-year. The lithology and the elevation
range of at least 131 meters (+ 9.5 m ), but probably not much above 134
meters (+ 12,5 m), indicate that the nilotic silts pertain to the Arminna
substage. The reddish-yellow wadi sands form part of a fragmentary + 8§
meter wadi terrace, with Late Paleolithic artifacts. Wadi activity, as
suggested by the ratio of wadi sands to Nile silts, was somewhat greater
than today. The wadi deposits form part of the upper Ineiba Formation,

After a period of wadi cutting to below 125 meters [+ 3.5 m), re-
newed aggradation led to the development of a + 5 meter wadi terrace,
consisting of light-brown (7.5 YR 6/4), coarse sands with occasional,
coarse ironstone pebbles. This terrace is only preserved at Km 1.1 to 1.2
on the north bank and at Km 2.2 to 2.4 on the sonth bank. It suggests
alluviation in response to a foodplain level of 130 meters (+ 8.5 m ), and
concentrations of fresh flint artifacts of Late Paleclithic type (lacking
blades or microliths) were found on the surface. This terrace probably
represents a late phase of the Malki,

A renewed period of wadi incision to below 121 meters, i.e., helow
modern floodplain level, preceded aggradation of the 2.6-meter wadi
terrace. This is a well-developed, fan-like deposit, averaging 2.7 meters in
thickness and exposed from Km 0.94 to 1.35. The reddish-yellow, well-
stratified to current-bedded, coarse sands are moderately well sorted

(Table 6-2, No. 181) and contain ocecasional, coarse, subangular to sub-
rounded ironstone pebbles, The beds dip 3% towards the Nile. A single,
diminutive agate flake found in situ was probably derived from an older
site.

At the mouth of Khor Adindan, the + 2.6 meter wadi deposits ar€
interdigited with nilotic silts (Fig, 6-7). The latter take the form of &
light-brownish-gray, micaceous, medium-sandy silt to silty sand (Table
6-2, No. 182), with levee hacksets dipping 4% to 5% near the contact
with the wadi deposits, but attaining a maximum inclination of 26%. Thlﬁ
highest elevation of these flood silts is 127 meters (+ 5.5 m}, and this 5
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the type site of the Kibdi Member. Between Km 0.72 and 0.92, the beds
exhibit a thickness of over 4 meters. The contact with the 2.6-meter wadi
errace covers a longitudinal distance of up to 30 meters and is rather
significant. The immediate zone of interdigitation is about 5 meters in
‘width. The terminal wadi beds are mainly horizontal or have a slight
yeverse inclination of 0.5% (away from the Nile), while occasional wadi
strata dip as much as 8% nilewards, suggesting local deposition into
Tollows at the floodplain edge. Redeposited, brown, silty sands are com-
‘monly found interfingering with the wadi sands. These lenses may be up
o 5 centimeters thick and 50 centimeters long, They include small, intact
laminae of flood silts that were eroded by the wadi while in the dry state.
Several laminae of wadi sands, about 2 millimeters thick and up to 60
centimeters long, occur within the nilotic beds. Interpretation of these
exposures is fairly obvious: the two facies are contemporary but out of
phase. Summer alluviation of Nile silts took place at a time when the
\;:.__'B.fd.i w?f-: fa]Cti:{;J EmI:EI xlvadi aggra}]dutin? on tl:.le Hmﬂfplaiu periphery was
accomplished at low Nile stage. The Nile muds at the wadi mouth were
dry and were subject to erosion and reworking when the winter wadi
.ﬁﬂﬂl}ijﬂ surged out onto the sun-baked floodplain,
- The implication is that local winter rains were more frequent than
;j;};_aday, allowing the wadi to aggrade simultaneously with theqﬂuudplﬂiu.
Tha eontemporary wadi bed contains practically no gravel, suggesting
@ similar competence at that time. Towards the close of the aggra-
dation phase, stream activity was declining, however. In the uppermost
Kibdi silts, there are pockets of up to 100 centimeters of crudely stratified
E_-‘alf:arecus concretions (up to 2 em in diameter) with rare quartz peb-
Sajimb;dded in a(galt--bruum (10 YR 6/3-4), sandy silt. Reversed
e g of up to 1.5% suggests these rcdcpnmlcd mLﬂtErmls were em-
ﬂHkEd against the floodplain edge by occasional wadi spates. But wadi
;%p;waﬁau was no longer keeping up with silt accretion, so that depres-
e 5 wer.e ct:eated in thn? wadi em.buuchure, behind the levee. Shortly
-_.E.T:Eﬂftfﬁl, Nile and wadi aggradation terminated entirely. Presumably,
iée?tie I’;ﬂe silts are contemporary with the A-Group occupation at Ash-
ﬂl ; Er‘mzre T?Il]mﬂar ds-ﬂf; were deposited to abc:utr 125 meters elevation at
ﬁhﬁnaﬁﬂﬁ = 51 ;:a hl nﬂeg:);;t]a:t;p%:eaf t]O. F?e equivalent to the rShaturma
Lo .a.t,!:tivit ) ii ol 51 g Dgu:a. ar guments can be Eruwdt‘:d.
Iﬁﬂﬁpnsiﬁgn gf}iﬁﬂ i or 5n an. was confined to ‘WEJ.ElI erosion al:d
e i - A low, + 1-_]? centimeter tc:rrm:e from Km 1.56 to 1.75
B e besi
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In summary, the following late Pleistocene and Holocene sequence cay
be recognized in Khor Adindan and its vicinity:

a) Bedrock potholing followed by deposition of wadi conglomerate, in.
cluding silts and carbonates of nilotic origin in matrix.

b) Accretion of Korosko Formation—subaqueons, marly coarse sands
with sands and gravel strata of wadi origin, as well as dissolved angd
suspended sediments of nilotic origin, to 148.5 meters elevation,
Accelerated wadi activity persists,

¢) Wadi dissection.

d) Deposition of Masmas flood silts in lower wadi to at least 138 meters,
Wadi activity no greater than at present,

e) Wadi dissection followed by vertisol formation.

f) Deposition of Nile sands of Darau unit to 14 meters (on west bank).

g) Wadi dissection.

h) Deposition of Nile flood silts of Arminna unit to 134 meters ( initially
to 136 m?), interdigited with 8-meter wadi terrace composed of
sands of upper Ineiba Formation,

i) Wadi dissection (to below 125 m).

j) Deposition of 5-meter wadi terrace to floodplain base level of 130
meters (terminal stage of Ineiba Formation? ).

k) Wadi dissection (to below 121 m).

I} Deposition of Nile flood silts of Kibdi unit to 127 meters, interdigited
with 2.6-meter wadi terrace, probably part of Shaturma Formation,

m ) Wadi dissection (to below 121 m}.

n) Deposition of 0.5-meter wadi terrace.

o) Wadi dissection and redeposition of fill.

Late Pleistocene Deposits at Ballana aned Qusfrrf

Late Pleistocene deposits are well developed southwest of Ballana, be-
hind a fringe of dune-veneered floodplain, embanked on the edge of a
series of pediments developed below the escarpment of the Ballana
Pediplain ( Fig. K-1). Broad but shallow fans from the wadis that dissect
the escarpment rest upon such pediments at elevations of 150 to 200
meters, sloping nileward at gradients of 0.75% to 1.5%. Three generd-
tions of such pediment wash were recognized.

a) A granule conglomerate, with a cemented matrix of reddish-yellow
(5 YR 7/6), silty coarse sand and an average thickness of 30 cen-
timeters forms the basal hed.
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p) Resting on the eroded edge of this deposit is an average of 2 meters

~ of coarse, subrounded-to-rounded sandstone or ironstone gravel, in
an unconsolidated matrix of similar type,

c) A reddish-yellow (5 YR 6/6), coarse sand with dispersed pebbles and

- local proliferations of Zootecus insularis completes this sequence

and is far more ubiquitous than the fan-like spreads a and b. A

rolled Middle Acheulian biface was found on the surface of wash c.

Younger than these pediment deposits are a suite of nilotic sediments
(I'F:g 6-10), described here on the basis of a transect run 300 meters
~north of the former Ballana Police Post (Nag el-Nuqta). Resting against
the finer, reddish wash are unconsolidated, very-pale-brown, marly me-
um-grained sands (Table 6-2, No, 166), moderately sorted but incon-
; icuousl}' stratified. There is considerable, massive root drip, and lenses
“or pockets of silt are occasionally present. The clay minerals in this deposit
e the Xoray diffractogram typical of the Korosko Formation, leaving
little doubt that these are fluvial sands of nilotic origin. But the sand was
‘probably derived from reworked local dunes or wash and laid down in
the bed of the Nile, Maximum elevation is 155 meters (<434m).

- Embanked against the Korosko Formation are massive beds of fairly
Aomogeneous flood silts of the Masmas Formation, attaining an elevation
Ot 154 meters (433 m). Sediments vary from light brown to light
E_]]ﬂﬂﬁsh or grayish brown, with texture rangin g from clavey to sandy
(Table 6-2, No. 170). A fine network of dehvdration eracks with
ndary sand fillings transcends these beds. Although we found no
Artitacts in situ, subsequent excavations have uncovered archeological
terials. A superimposed bench with a “shoreline” at 149 meters (- 38
is littered with unworn Late Paleolithic flint artifacts in a veneer of
late silts (terminal Darau substage? ) with root casts.

Tl?_lb Darau unit is associated with a small lagoon, demarcated by the
H0-meter contour and indented into the Masmas beds. Within this la-
0 (which is about 200 meters wide ), there is a small silt pan, located
meters from the modern Nile and measuring 15 by 27 meters. These
ghﬂ}’ warped, basin-like beds at 140 meters (+ 19 nﬂ elevation repre-
- dsmall desiceation pan, the edges of which have since heen deflated.
emiconsolidated, pale-brown (10 YR 6,/3-4), sandy marls with planor-
and Bulinus snails suggest a seasonal pond with access to the Nile.
‘material often has a spongy structure of organie origin, with abun-
t 1- to Z-millimeter rootlets. A Late Paleolithic flint industry, with
Hinutive flakes and blades, oceurs on, in, and around this silt Paﬁ. Near
marging of the lagoon, at 740 meters from the Nile bank and 141

4
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neters elevation, there is a surface site of ironstone flakes (3 to 5 cm iy
ength) with a single core in diminutive Levalloisian technic.jue. This site
yppears to be related to a Nile riverbank at about that elevation.

The Arminna substage is clearly recorded by a deflated gravel ridge at
134 meters (13 m) elevation, separated from the Masmas silts by an
rregular swale about 75 meters wide. Beneath a lag of guartz pebhles,
he constituent sediment is a pale-brown (10 YR 6,3 ), medium-sandy silt
vith calcareous concretions and dispersed medium-grade pebbles,
Rolled or waterworn flint artifacts of Late Paleolithic type abound in the
ag. Finally, the Kibdi Member can be recognized by a similar, but very
much less distinctive, ridge at 126 meters (+ 5 m), littered with mam-
malian bone fragments and Epi-Paleolithic flints. Active dune sands rest
on the edge of these last beds.

Although the excavations of the Combined Prehistoric Expedition in
this area are bound to add detail to the above sequence, the basic
stratigraphic pattern is sufficiently clear. It is corroborated hy deposits on
the opposite bank of the Nile at Qustul (Fig. 5-12).% Best developed here
are the Masmas flood silts, reaching up to 152.5 meters (+33 m), with a
thickness of at least 31,5 meters, A good vertisol is developed under
pediment wash at the highest exposures (Table 6-2, No. 157), L5 kilo-
meters from the Nile. Several detailed exposures were recorded in the
nobles” graves of the X-Group cemetery at Kimam Goha, about 200 to 225
meters from the Nile bank. All of these heds were sterile and vsually
opset, inclined nileward at gradients of 5% to 8%, with a slight down-
stream component, Individual beds usually vary from 2 to 50 centimeters
in thickness. The depositional environment seems to have fluctuated
hetween the embanked levee and the edge of the alluvial flats. About 750
meters from the Nile, there is a low, irregular ridge of light-brown, coarse
sand ( Table 6-2, No. 159) with dispersed medium quartz pebbles, supet-

imposed on the Masmas beds at 138 to 140 meters (4 19.5 m). T}“?SE
vounger beds are 40 to 60 centimeters thick, and several sites wtﬂll
slightly waterworn Late Paleolithic artifacts, mammalian and fish hones,

2. Sandford and Arkell (1933: 40-42) give a brief but useful deseription of the
major late Quaternary deposits in southern Egyptian Nubia, By way of i“hfl":str 1k
may be remarked that their alleged “silt yardangs” at Qustul {1933: 40, N
were entirely artificial, being part of the X-Group cemetery of Kimam Gf_ﬂ“
and Is.sawjr'r {1965: 12-14) allude to nilotic clays. silts, and sands, with Sums
implements on the surface or in sify, at Qustul, Ballana, Wadi Tushka, Muasmas, ‘r"‘;ﬂ
Ineiba. These are reported to maintain fairly constant levels of 16 meters, =
meters, 7 meters, and 1.6 meters above reservoir level (approximately 119 T“Etclls
in 1962-63). Apart from the fact that it is unreasonable to assume a horizontd

ote T)
1. Said
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and Corbicula concentrations litter the surface. They suggest the Darau
substage.
- The Arminna unit is recorded at Qustul by surficial accumnlations of
J_-'_P@.pdery, pale-brown (10 YR 6,3 ), medium-sandy silt with small concre-
ons, localized in embayments within the Masmas deposits, These beds
attain 131 meters (4 10.5 m). The Kibdi unit is represented hy a partly
_erosional, partly depositional ridge along the edge of the Masmas beds at
195.5 meters (45 m), marked by surface sites with abundant Epi-
Paleolithic implements in chert and agate.
~ In review, the following sequence can be outlined for the Ballana-
‘Qustul area:

a) Accumulation of a granule conglomerate on the pediment surfaces,

i'g} Erosion.

¢) Deposition of gravel fans on local pediments.

d) Erosion.

e) Aggradation of reddish pediment wash with Zootecus.

f) Deposition of Korosko Formation, incorporating local sands in a well-

 sorted fluvial deposit, to 155 meters elevation.
g) Nile downcutting.
._ h) Accretion of Masmas flond silts to 154 meters across a broad flood-
plain 4 kilometers in width, accumulating to a thickness of over

32 meters.

; 1) Nile downcutting, possibly to below modern floodplain level

(12021 m).

i) Deposition of riverbank and other floodplain deposits by Nile { Darau
Member) to 140 meters. Late Paleolithic habitation along stream-

B Banks.

k} Nile downcutting to helow 125 meters.

}j Deposition of nilotic beds (Arminna Member) to 134 meters (ini-

tially to 149 m?). Late Paleolithic habitation in riverine zone.

M) Nile downcutting to below modern floodplain Tevel.

Dﬁpusition of nilotic beds (Kibdi Member) to 126 meters. Epi-Paleo-

- lithic (Neolithic?) habitation along river,

: IQ:J,: Nile downcutting and establishment of modemn foodplain.

| surface over an 80-kilometer longitudinal stretch, we find it difficult to
some of the data given with the field evidence. Many of the low-level
are eroded remnants of older formations which are correlated on altimetric
regardless of the local stratigraphy.




Fig. 6-11. Ceneral view of Wadi Or (North Branch), looking towards Nile.,

Stratigraphy of Late Pleistocene and Holocene

Deposits in Wadi Or
Wadi Or, one of the larger Nubian tributaries of the east bank, drains a
large hasin east of Wadi Halfa and reaches the Nile opposite Ballana, 1.2
kilometers from the valley edge, the wadi bifurcates, with a minor,
northern branch terminating after a total length of only 4.1 kilometers.
This North Branch ( Fig. 6-11) preserves a remarkably complex record of
late Pleistocene and Holocene fill. A complete longitudinal section was
surveved, 17 detailed cross sections were made, and 25 sediment samples
were subjected to laboratory analysis. This fundamental sequence de-
serves a fairly detailed discussion, although only a few of the sections call
be described or illustrated (see Figs. 6-11 to 6-18 and K-1).

The oldest, late Pleistocene deposit of Wadi Or is the Wadi Floﬂl_-‘
Conglomerate, which rests directly on bedrock. This conglomerate Wi
carried in the major wadi course and is not found in North Branch except
near the confluence. Thickness in the major wadi channel, above the
confluence, averages a little less than 1 meter. Just below the confluence:
it is well over 3 meters thick, forming a + 3.1 meter wadi terrace (Fig:
6-124). Further downstream, these gravels floor the wadi with the
exception of two runnels cut down to bedrock, Relative level drops from

+ 2.7 meters at Km 1.28 to -+ 2.2 meters at Km 0.63, + 2.0 meters at Km
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ki 1 km. 1.53 ki 1,92 km 2.10 km 223

Wadi Or {7 Coarse sands s
0 [ Silty sands
i o
B ] Marly sands

Fig. 6-14. Stratigraphic sequence in Wadi Or (North Branch}. 1. Shaturma Formation; 8,
2a: Ineiba Formation (Singari Member); 3¢ Ineiba Formabion (Malki Member); 4: Masmas
Formation; 5: Wadi fill; 6: Korosko Formation; 7: Wadi fill; 8: Wadi Floor Conglomerate. Graph;
UW Cartographic Lab,

Fig. 6-15, Section at Km 1.53, Wadi Or {North Branch). See p. 302 for description. Map: UW
Cartographic Lab,

'iﬁieseqtion of alluvial deposits at Km 2,55 in Wadi Or (see p. 304}, The top
. rn;mates 30 centimeters below pick-head, the contact of beds b and ¢ is
i _liue_dtly _"3"'-“ ined by the zone of calcification, while the contact between ¢ and d is
ed at the level of the entrenching tool,

.:_»': coarse sand, with reddish-yellow (7.5 YR 6-7/6), limonitic stain-
The cement is ferr ginous.

e ber.lruc.k channel under the Wadi Floor Conglomerate is at 120
o 15 elevation near Km 0.6, dipping below floodplain level further
. ustream, Consequently, bedrock incision of Wadi Or must predate

1

~¢ ate Pleistocene sequence, and subsequent dissection has not sufficed

0.31, and + 1.3 meters at Km 0.21. In other words, the gradient is
oversteepened, suggesting that the local base level provided by the Nile
was at least a meter or two lower than present floodplain (120 m). The
gravel itself is coarse to cobble grade, consisting of rounded, fErrugJ'.niZE‘d
sandstone or ironstone. The matrix is a semicemented, brown (7.5 YR




Fig. 6-17. Near Km, 3.15 of Wadi Or, facing west. Deep, late Pleistocene wadi fill,
forming a 7- to B-meter terrace, is exposed behind the person. Coarse, dark colluvium
of the Shaturma Formation grades upslope into scree and talus,

to remove the late Pleistocene fill. A further implication is that the last
major period of Nile bedrock eutting is older than the Upper Pleistocene.
The bedrock Hoor of Wadi Or had heen strongly potholed by stream-bed
erosion before deposition of the Wadi Floor Conglomerate. Such erosive
force speaks for a period of rather considerable wadi flow, just as 2
comparison of the coarse to cobble gravels with a modern bed load of
coarse sand (Table 6-3, No, 209) suggests far greater stream compe-
tence. Probably the conglomerate itself is a terminal aggradation nﬂhlt‘fi
to the period of swiftly moving, gravel-transporting wadi flow. The im?,h_
cation is that a pluvial climate prevailed during a time when the Nile
floodplain was at least as low as today, prior to accumulation of the
Korosko Formation. At a later date, potholes were cut into the \li’-lll'.?l
Floor Conglomerate on a smaller and more localized scale. The stratiz
graphic position of this erosive phase could not be determined.

The Korosko Formation in the embouchure of Wadi Or hegins withtﬂ-
basal unit of white sandy marls and light-brown, sandy to eclayey silt
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Fig, 6-18. F
the hase of

centimeters in thickness, the [ B)C-horizan, about 25 to 30 centimeters. The wash
tepresented by the (#) E-horizon is of late Pleistocene age.

ossil reddish palensol near Km 2.1, The entrenching tool extends from
the (B)E- into the C,-horizon. The truncated (B)-horizon averages 10

( F'g 6-2) (Table 8-3, No. 202) to 131 meters (<11 m), with a local
_Ei‘éf::beiss of over 12 meters, Near the present wadi bed, there is a con-
. € amount of subrounded, coarse sandstone gravel admixed with
A ‘:-’i-’ie dﬂ[:lcrsits, and the irregular beddir{g suggests repeated dissection
nd refilling, Root drip or root casts are frequent in the marly subfacies.
EXﬂePt for the higher silt and clay content in some exposures, these beds
Are ilthn}logicaﬂy analogous to the typical Korosko Formation. Since op-
_:Eartunity to study these older Korosko beds was limited while in the
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Table #=3. Sediment characteristics of deposita in Wadi Or

Hample Formation/Membar Caliy
nutnher anid loeation Color Trxtura Sorting (% oH
0l Modern wush (B 1.53) (Fa=10 YR 7/4) Coarss =and Modprnin .03 Fols
00 Bhsturma (Km 2.55) 5 YR T4 Conrse spoed Aodorate 1.2 f0
L] Ineibn (Upper) {INm 2,65)  (5-7.5 YIL 6/4) Clonrsn aand Modepate ki) 7.80
oy Tmed b {Uppery (K L3 (B YR T/ Conrse sand Moderate 0.0 210
1ne Ineibn (Upgper) (Jm 1.63) 06 VR 6/8) Cravelly conrse snnd - Moderaie i s
18 Ineiba (Lower) (Km 2:55) (5 YH 6/4) Conrse annd Moderate | 400
14115) Ineibn (Lowee) (lim 2,200 (7.5 YIL T /4-6) Silty eoncse spnid Traar .5 750
104 [netha {Lower) (Km 2,23} (7.5 YR 7 /6-8) Gravelly conrsoznnid  Paor 14,0 7.0
L5 Ineiba (Lewer) (Km 1,53} (10 YR G6-7 /4-4) Silty eonrse smnd Iaar 1.8 0
191 Ineiba {Lower) (Km 1.53) (7.6 YR 708, 0:68) Grovelly coarsesand  Poor B0 0.0
40K Musmas (1m 2,104 (10 Y] o /2-3) Silty conese sand Paar BB B0
(G Musmas (IKm 1,53} (10 Y6 2) Ailty =and Paor 1] R
1903 {Wadi wash) {Km 1,53) (h-7.0 YR 8/4) Clonrss snnd Moderte 0 TR0
] Koroakno {(lim 2.55) EYRAEM Coarse annid Madlerato 3.4 T A
197 Foresko (1o 2,150 (2.5-Y-8/2) Hilty coaran annid AModornte L] 810
188 Koroskao (Im 1,54} (10 YR/256Y 8/2) Marl Mouoderate 40,4 T80
Rl K] Horosko {Kim 1,28) (0 YR-B/2=3) Marl Poor 43.9 -ti5
eI IE § {Wadi wnali) (1o 128} (4 YH 7,6 Clanrae anndd Madornte 1.1 =0
aG-11 (Warli wash} {1{m 1,28) (7.5 Y11 By} Canrae sand Giood ki) w.an
204 {Wadi wash} {1 1.28) (5 Y 8/6) Coprae sand Modeeate 000 740
202 Koreako (Lower Moember) (7.5 YR G/4) Cluyey ailt Poor 12,4 Tia0

(Hm 1.28)

field, we prefer to use the designation “lower member” in an informal
sense only, The available evidence indicates that dissection down to the
bedrock Hoor removed most of these earlier silts and marls prior to
renewed alluviation.

Between Kim 1.25 and Km 145 (Fig. 6-14), an alder, semiconsolidated
wadi wash lies under the classical Korosko beds, with at least 160 centi-
meters of reddish-vellow, coarse sand exposed. Dispersed gravel and
current bedding suggest high-veloeity flow, while root drip implies some
vegetation. After deposition, a reddish paleosol was able to develop, with
a 40-centimeter zone of superficial rubefaction (5 YR 7/6 compared with
5 YR 8/6 in the C-horizon ), a limited amount of calcification, and forma-
tion of incipient concretions. Although the significance of the deposits
and the paleosol cannot be assessed from such fragmentary evidence, the
fill may provide a potential link with a T-meter alluvial terrace in the
headwaters of North Branch as well as with older pediment wash at
Ballana, Abu Simbel East, and elsewhere.

The upper or typical member of the Korosko Formation is represented
in the lower wadi (to Km 1.6) hy a consolidated white marl ( Table 63,
Nos. 203, 188), grading upstream into white marly sands (Fig. 6-3)
(Table 6-3. No. 197) and ultimately into reddish wadi fill (Table 6-3;
No. 201 ). The typical marls are preserved to an elevation of 134 meters
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4 m) and vary from white to pale yellow {2.5-5 Y §/4) in color.

sderately well stratified, they contain fine bands of silty coarse sand or

wey silt, as well as pockets of sand as much as 30 centimeters in

<kness. Beds dip nileward at about 5%. Limonitic staining is quite

on, frequently concentrated in sandy lenses or in rootlet hollows.

wtical and horizontal root drip or root casts are well developed in all

sosures, suggesting a fair amount of vegetation. In general, these lami-

od marls suggest semilacustrine environments with sedimentation of
otic silts and carbonates during Nile flood stage and with periodic

ruption of wadi sands in the wake of winter rains.

The marly sands appear to be higher in the stratigraphic sequence,

: ing a maximum elevation of about 139 meters (4+19 m). At Km
some 60 centimeters of pale-yellow (5 Y 7-8/3), marly sands—

dded with fine quartz gravel, coarse ironstone pebbles, and de-

ieces of marl—rest semiconformably on the laminated marls. As in

exposures of the marly sands, this deposit contained several coarse
s of Middle Paleolithic type, one of which was quite fresh. The
arly sands upstream also vary from white to pale vellow, with intensive
monitic discoloration of some beds. Dendrites of pyrolusite as well as
licroconcretions provide further evidence of seasonal waterlogging, Al-
gh the basic deposits are fairly homogeneous, lenses or massive
kets of coarse, subrounded gravel (Table 6-1, No. 3) are common,
faterworn but unpatinated artifacts are usually associated with such
detrital beds, emphasizing the torrential character of oeeasional wadi

ohes.

een Km 2.4 and Km 2.5, the whitish marly sands grade over into a
wadi fill (see section for Km 2.55, pp. 384-85), with a remarkahly
igh carbonate content but with little stratification or structure. This
gests deposition into standing waters or into a transitional environ-
and provides a clue to interpretation of the mixed fluvial-
queous facies of the marly sands in general. Two suggestions can be
(@) the clastic sediments were almost entirely a result of winter
iceretion, with impregnation of these deposits by carbonates and
* elays during the annual Nile inundation; (b) the wadi sands (or
els under more violent runoff conditions) were deposited into shal-
standing waters in the wadi embouchure during either summer or
¥ winter, Although fine rootlet impressions and occasional root casts
- Present, mollusca arve conspicuously absent. Whichever interpretation
plies, maximum flood elevation recorded in Wadi Or is at about 142
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The ensuing period of wadi dissection cut down to bedrock in man

arts of the wadi, suggesting a local Nile base level no higher thay
modern floodplain, Interruption by one or more intervals of wadi deposi-
tion is suggested by 125 centimeters of unconsolidated, stratified sands a¢
Km 1.53 ( Table 6-3, No. 193) (Fig. 6-15).

The Masmas Formation is recorded by only two exposures, at Km 1.53
and at Km 2.10 (Table 6-3, Nos. 196 and 208). These are pale- to
grayish-brown silty sands with flood-silt structure but incliding an ad-
mixture of wadi sands. There is some evidence of oxidation staining,
stratification is poor and is interrupted by networks of fine cracks, filled
with younger sands, Although these dehydration fissures may record
vertisol phenomena, they may also reflect only the fine grain-size of the
deposit. Artifacts, fossils, and root drip are absent. Maximum elevation is
only about 135 meters (4 15m}.

The fragmentary nature of the Masmas deposits is well illustrated by a
more or less complete stratigraphic section at Km 1.53 (Fig. 6-15). From

base to top:

a) Over 110 ¢m. White marl (Table 6-3, No. 188) with inclusions of light-
olive-gray (5 YR 6/2), sandy marl and bands of oxidized, reddish-yellow (7.5
YR 6-8/6), coarse sand, Dense fine rootlet network and some large, horizontal
root casts. Radiocarbon date 25,250 s.c. & 950 (1-2061 ). Korosko Formation.

b) 125 ¢, Pink, stratified coarse sand (Table 6-3, No. 193), dipping 15%
to north, with sandstone detritus in upper part. Very coarse, subangular blocky
structure,

¢) 130 em, Wedge of grayish-brown, inhomogeneous silty sand (Table 6-3,
No. 196), inclined at 65% to north, Medium, angular, blocky structure with
erack network containing light-yellowish-brown (10 YR 6/4), silty coarse sand.
Masmas Formation,

d) 40 em. Reddish-vellow, stratified, gravelly coarse sand (Table 63, No.
191). Coarse, subangular blocky structure. Disconformable with ¢ but con-
formable with e. Part of Malki Member, Ineiba Formation.

e) 150 em. Current-bedded, brownish-yellow, silty coarse sand { Table 63,
No. 189), with abundant limonitic stainihg. Coarse, subangular blocky struc-
ture. Part of Malki Member, Ineiba Formation, \

f) 100 em, Reddish-yellow, stratified, gravelly coarse sand (Table 63, No.
192). Coarse, angular blocky structure. The pebbles are subangular ironstone
of coarse grade. Disconformable with e but conformable with g, Part of Singari
Member, Ineiba Formation.

2) 120 em. Reddish-vellow, current-bedded, coarse sand (Table 6-3. No.
207) with gravel pockets or lenses. Coarse, angular blocky structure. Zootects
insularis and a crude waterworn and patinated ironstone flake of Middle Paleo-
lithie type. Part of Singari Member, Ineiba Formation. Topmost 20 centimetets
slightly rubefied.
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‘Following 2 period of wadi cutting that removed all but a few traces of
the Masmas Formation, wadi alluviation was initiated with deposition of
the Malki Member of the Ineiba Formation. The typical basal deposits
ciilaﬂ 90 to 40 centimeters of subangular-to-subrounded gravels with a
sandy matrix ( Table 6-3, Nos. 191 and 194). These are semiconformably
rlain by 120 to 150 centimeters of silty sands or coarse sands (Table
» Nos. 189, 195, and 198). At Km 1.44, the beds are almost deltaic in
acter, inclined at 8% to 179 nilewards at an elevation of 125 meters
5m ). Up to absolute elevations of 133 meters, this unit is consistently
grgeﬂ with limonite, giving a multicolored appearance averaging a
trong brown (7.5-10 YR 5-6/6). At higher elevations, the oxidation
ing decreases, colors change to reddish yellow (5-7.5 YR 7/6), and
esous concretions about 1.5 centimeters in diameter are common.
ation phenomena disappear between Km 2.3 and Km 2.4 at an
ion of about 140 meters (+ 20 m). Colors then remain reddish
allow (5 YR 6-7/6).
limonitic discoloration marks a classical oxidation horizon pertain-
o a seasonally waterlogged floodplain soil (a Rambla in the sense of
iena, 1953: 120). Considering the increasing caleification and de-
easing oxidation with elevation, there can be no doubt that wadi allu-
iation was contemporary with a high Nile stage. The local deltaic beds
125 meters corroborate this interpretation. Nile floods appear to have
ained 140 meters, whereas mean low-water level was somewhere be-
ween 125 meters and 133 meters. The suggested flood amplitude of 7 to
eters compares with a nineteenth century level of 7.5 to 9 meters at
\swan, The resulting seepage and seasonal fluctuations of the groundwa-
er table in relation to the Darau stage explain these phenomena satisfac-

Ve
Ithough the lower Ineiba unit forms a - 3.5 meter fill in the middle
ourse of North Branch today, there is reason to believe that much of it
_"_]_?'!3"311 eroded in the lower wadi. A terrace fragment of semiconsoli-
ted, reddish-yellow, gravelly coarse sand at + 7.5 meters elevation at
28 may pertain to the original wadi infilling of this stage. Althongh
nolluses are absent and other organic evidence is scarce, corroded, partly
Vaterworn, ironstone flakes of Middle Paleolithic type are numerous and
equently found in situ. These are badly oxidized when found in the
tizon, but patination is entirely absent, even where no groundwater
ion is evident, More or less freshly struck artifacts were obviously
ded in the fill, and their abundance suggests that Middle Paleo-
* Oceupation of the wadi may have preceded alluviation only briefly.
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In the central and upper wadi, a zone of calcareous concretions and
root drip is apparent at the top of this fill, indicating secondary calcificy.
tion per ascensum during or after the terminal stages of sedimentation. A

e section for the two members of the Ineiba Formation, and for
related soil zones, is available at Km 2.55 (Figs. 6-14, 6-16). From base
to top, four disconformable units can be identified:

a) Over 90 em. Pink, semiconsolidated, caleareous coarse sands ( Table 6-3,
No, 201 ), homogeneous except for clispersed guartz granules in uppermost 40
centimeters. Inconspicuously stratified, with coarse, angular blocky structure,
Wadi fill equivalent to Korosko Formation.

b) 120 em. Reddish-yellow, semiconsolidated, coarse sands ( Table 6-3, No.
198) with a 10- to 20-centimeter band of subangular, coarse ironstone and
medium quartz gravel at 10 centimeters from base. Stratified, with coarse,
angular blocky structure. Several waterworn, corroded artifacts of Middle
Pa%enlithir: type are found within this gravelly stratum. The top 40 to 45 centi-
meters of this bed show secondary caleification, which increases towards the
top and concentrates around vertical root drip and hollow rootlet zones. Malki
Member, Ineiba Formation. The soil zone is of Calcorthid type (G. D. Smith
et al., 1960; 157-58) and suggests arid conditions but, nonetheless, more rain-
fall than at present. The formal designation Adda Soil Zone is proposed.”

¢) 45 em, Light-reddish-brown, semiconsolidated, coarse sands (T able 6-3;
No. 200) with dispersed coarse, subangular ironstone pebbles { Table 6-1, No.
5). Stratified with coarse, subangular blocky structure. Zootecus insularis
shells are abundant, and one crude, patinated ironstone flake was found in situ,
The uppermost 30 centimeters are noticeably rubefied (5 YR instead of 7.5
YR ), and the X-ray diffractogram shows kaolinite, althongh there is no distine-
tive textural or chemical change apart from probable decalcification. Singari
Member, Ineiba Formation. The Omda Seil Zone, as it is dcsignnted,‘ ig an
incipient red paleosol of the type already described from other sections in
southern Egypt.

d) 100 em. Reddish-vellow, current-bedded, coarse sand {Table 6-3, No.
199}, grading upwards into a subangular, coarse ironstone gravel. Structure is
coarse, angular blocky, Forms a + 3.2 meter terrace grading laterally intd
coarse, detrital slope wash. Shaturma Formation.

Following a period of erosion (floodplain level below 123 m) and
development of the Adda Soil—exact sequence unknown—the Upper
Member of the Ineiba Formation was inaugurated by 20 to 70 centime=
ters of reddish-vellow, gravelly coarse sand (Table 6-3, No. 192), Limo-
nitic staining is evident in the lower part of this basal gravel, to a maxi-
mum elevation of 133 meters ( 4+ 13 m). The inference is modest spasonal

3. After Gebel Adda, the ruined Medieval town south of the mouth of Wadi Dl':
4. After Medinet Omda, another Medieval ruin lving north of the mouth of Wadi
Or, but incorrectly substituted for Cebel Adda on some maps.
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waterlogging during the early stages of sedimentation, presumably con-
;-témlmrar}r with the Arminna substage. Although turbulent local alluvia-
- was dominant, presumably in winter, Nile floodwaters must have
ped nto the wadi fill during the summer. Equivalent nilotic deposits
re recorded in the main branch of Wadi Or to a maximum elevation of
1_;33 meters | see Wendt, 1966: Fig. 13 I
3 Overlying the basal gravels of the upper Ineiba unit semiconformably
“are 50 to 200 centimeters of reddish-yellow, coarse sands (Table 6-3,
‘Nos. 200 and 207), forming the bulk of the upper Ineiba beds. In the
Noawer wadi, these beds are last seen as a + 2,5 meter terrace near Km 1.2,
n absolute elevation of 123 to 125 meters. Further upstrean, the
ative elevation increases rapidly to + 3 or -+ 5 meters. The total lack of
pseundo-gley phenomena and the oversteepened gradient suggests that
ile floodplain level was certainly not above 125 meters. This post-
¥ a stratigraphic position is corroborated by the radiocarbon date of
6940 B.c. = 160 (Y-1377) (Stuiver et al., 1967) from Zootecus shells
llected from the top meter or so of this unit at Km 1.92 (Fig. 6-12B 11
probable that the sandy fill of the top of the Sinqari Member is of early
cene age. Derived Middle Paleolithic artifacts, all well patinated,
found in situ at Km 1.30, Km 1.53, and Km 2.55. A single, patinated
it flake of Late Paleolithic type was found in or on the surface of this
Km 1.44,
All of the deposits of the Ineiba Formation, but particularly the basal
gravel units, suggest slightly, but distinetly, greater wadi How, turbu-
iee, and competence than the contemporary wadi. The reddish Omda
il, described above, further indicates a period of biochemical weather-

“The final alluvial unit of the North Branch succeeds another interval of
di downeutting, Tt is the Shaturma Formation, grading from 50 to 100
neters of coarse sands and sandy gravels (Table 6-3, No. 199) in
I} adis to coarse detritus on the pediment slopes (Fig. 6-17). As a
_"3-" terrace, this unit is only recognizable upstream of Km 2.1, and the
' e level increases a little upstream, from -+ 3.2 melers to +3.5
- This, and the sheetflood detritus, suggest a climatically induced
gradation, a period of occasional heavy rains, The beds are completely
Lhe sequence of late Pleistocene deposits outlined in the preceding

pplies only to the lower half or so of North Branch. At Km 2.69 it
onger possible to differentiate between the reddish-yellow fills that
ate the Omda Soil. Instead, these deposits form a simple + 7 meter
coalescent with the wash on a broad, adjacent pediment surface.
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A similar, uniform fill can be followed to the uppermost wadi, where it {5
last present as a dissected + 7 to + 8 meter terrace (Figs. 6-13, 6-17),
These deposits are sterile and fairly homogeneous, interrupted by occa-
sional detrital bands. Beds are inclined at 3% or 4%, diagonally towards
the wadi center. Truncated reddish (B)C-profiles, developed in the
sandstone bedrock (Fig. 6-18), can repeatedly be seen underneath this
wash. This suggests that the +7 meter fill owes its origin to stripping of
soils and weathered sandstone, such as may have developed on the
uplands and pediment surfaces prior to the late Pleistocene.

Several denudational terraces, with a little detrital wash, are cut into
the 7-meter fill of the upper wadi (between Km 8.1 and Km 4.0), Of
these, a +3.2 to + 3.7 meter level can be traced downstream and corre-
lated with the Shaturma Formation. A low, + 0.5 meter level may be of
fairly recent age. A higher level at +4.5 to -+ 5.0 meters is generally
present in the upper wadi but cannot be followed downstream. It may be
equivalent to the upper unit of the Ineiba Formation. Consequently, the
+7 to + 8 meter fill of the wadi headwaters may either pertain to the
lower unit of the Ineiba Formation or to the alluviation simultaneous
with the Korosko Formation. We favor the latter view. In any event, most
of the later wadi fill was simply derived from this older accumulation of
reddish-yellow, coarse sands that had been washed together in the upper
catchment zone of the wadi or dispersed over the adjacent pediment
surfaces.

In retrospect, the Wadi Or (North Branch) sequence can be summa-
rized as follows:

a) Major wadi activity terminating with aggradation of up to 5 meters
of Wadi Floor Conglomerate. Nile floodplain below modern level
of 120 m.

b) Erosion?

¢) Deposition of lower member of Korosko Formation, including marls
and the oldest flood silts which can be attributed to a summer-flood
regime. Maximum elevation 131 meters.

d) Wadi dissection.

e) Accumulation of wadi wash; details unknown.

f) Biochemical weathering and minor rubefaction with development of
a 40-centimeter ( B)-horizon of rudimentary kind and secondary
calcification,

g) Wadi dissection?

h) Deposition of the “classical” Korosko Formation, beginning with &
fine-grained marly unit (up to 134 m) and terminating with coarse,
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marly sands to about 142 meters, The latter unit, at least, was con-
temporary with general alluviation of wadi sands upstream and
mixed fuvial-subaqueous sedimentation downstream. First record
of geologically stratified Middle Paleolithic artifacts—unpatinated
and partly fresh,
~ §) Wadi dissection to below modern floodplain level, interrupted by one
- pr more intervals of wadi alluviation. Details unknown.
-:‘ff_i"]jeposition of Masmas flood silts to at least 135 meters elevation.
.~ Wadi activity no greater than at present.
k) Wadi dissection.
f:{:i}{___ﬁggmﬂaﬁun of Malki Member, Ineiba Formation, possibly forming
a 7.5-meter terrace downstream. This terrace is graded to a flood-
plain level of 140 meters (Darau substage ).
m) Secondary calcification with development of a desert soil of Cal-
corthid type (Adda Soil Zone ), followed or preceded by wadi dis-
. section.
i) Aggradation of Singari Member, Ineiba Formation, forming a terrace
' of + 2.5 meters downstream, + 3 to 4+ 5 meters upstream. Basal
gravels aggraded in response to a Nile level of 133 meters (Ar-
minna stage ), with floodplain subsequently lower than 125 meters.
Alluviation terminated during seventh millennium s.c. Zootecus
~ proliferations.
#) Biochemical weathering: minor rubefaction and formation of reddish
paleosol, with an incipient ( B )-horizon of 30 centimeters depth, de-
 ealcification, and formation of kaolinite (Omda Soil Zone ).
Wadi dissection.
Aggradation of Shaturma Formation, detrital colluvial wash laterally
conformable with 3.5-meter wadi terrace. Significant sheetflood
~ activity, Base level unknown.
*) Wadi dissection.
Cutting of 0.5-meter denudational terrace upstream,
J Wadi dissection and redeposition of fll.

Late Pleistocene Deposits between Abu Simbel
and Amacda

N of Abu Simbel, late Pleistocene deposits are first found in the
Hern part of the middle Pleistocene hedrock channel (Fig. 5-1). Best

ped is a pale-brown (10 YR 6,3 ), unconsolidated, medium-sandy
0 131 meters (+ 11.5 meters), representing the Arminna substage.
€r away from the Nile, there are massive, very-pale-brown (10 YR
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8/3), semiconsolidated, coarse sands with root drip, to an elevation of
1415 meters (+ 22 meters). Embanked against a terrace of wadi fill,
these sands very probably belong to the Korosko Formation.

A little south of the ruined mud-brick structure labelled Arminpy
Temple on the topographic maps, there are several small but significant
exposures of late Pleistocene silts (Figs. K-1 through K-4). The Mas.
mas Formation is represented by typical dark flood silts to about 133
meters (+ 15.5 meters ); the Darau Member by brown, silty coarse sand
to 140.5 meters ( + 22.5 meters) (Table 64, No. 156 ), intergrading with
light-yellowish-brown, medium-grade sand of eclian origin (Table 6-4,
No. 153) along the former riverbank. Several patches of sandy silts
belonging to the Arminna substage are found on top of an old rock

latform at about 130 meters. A good type section for the Arminna
Member of the Gehel Silsila Formation is provided by a deep pit cut into
a sequence of late Pleistocene deposits, near the western margin of the
130-meter platform, 500 meters south of Arminna Temple (Fig. 6-19).
From base to top, the following beds are exposed.

a) Over 45 cm, Pale-brown, stratified, consolidated, sandy silt (Table 64,
No. 152} rich in colloidal silica, with some limonitic staining. Coarse, angfllar
blocky structure. Base probably resting on bedrock at 120 centimeters, mixed
with angular detritus. Dispersed subrounded pebbles (Table 6-1, No. 2) ,DF
rather flattish, ferruginized sandstone in upper part. Korosko Formation. 1is-
conformity.,

B) 10 to 15 em. Coarse quartz and ironstone gravel with salt-cemented
matrix of light-yellowish-brown, silty coarse sand (Table 64, I\I!u. 164). 3\!’}{1?—
dant mollusea, particularly in upper half: Cleopatra bulimoides, Corbicula
fluminalis ssp., Unio willcocksi, and Etheria elliptica. Patinated, slightly water-
worn, Late Paleolithic artifacts made from exotic pebbles, together with waters
worn, ironstone flakes of Middle Paleolithic type.

¢) 5 to 20 cm. Eluviated cobble conglomerate of sandstone and ironstone,

coated with salts. Cleopatra shells and artifacts are concentrated in the contact

zone of b and ¢, while oyster shells are attached to the individual rocks. Radio-

carbon determination from such an attached oyster shell: 9140 B.c. =

(Y-1526) (Stuiver et al., 1967 ). Disconformity. . s
d) 260 cm. Pale-brown, well-stratified or current-hedded, alterrmtu:ig beds

of semiconsolidated clnycly silt, sandy silt, or silty sand, Mica, hornblende, it

pyroxenes abundant. Including:

i) 60 to 75 cm. I-Inﬁzmltali}r-badded, medinm-sandy silt with nudul*;;'
concretions 2 to 5 centimeters in diameter. Coarse, angular blocky

platy structure. : d
i) 60 cm. Backset, thin-bedded (5% to 33% dips) sandy sﬂt_i“"s.
clayey silt (Table 64, No. 252), with incipient 2 to 3 mm concretions:
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Table £-4. Bediment charseteristics of deposits
between Arminna Temple and Wadi Umm el-Hamid

Tormation CaClh
Mawmber Color Textura Borting (96} pH

Arminng Temple

Arminnn (10 YR 6723 Snndy wali Paar 28 820
Arminnn (10 YR 63} Medinm-sandy =ilt Muoderate T4 200
Armninng {10 YR G673} Clayny ailt Madernte B T.HO
Arminna (10 YR -7 40 Hilty concae snnd {matrix) Modemie 2.0G 7.05
Traenu {eolian) {10 YR 0/4) Mediom spnd Goord 1.3 B30
Thrnu (1 YR 56/53) Hilty ronrse anndd Muodorata L8 B
Koroako (10 YR 4,3) Mledivm-sandy ailt P 5.0 T.A

Armining Wesl

Ei.}]dnp wnsh) A YHA6) Silty mesdinm saand Modesinte 0.0 7.850

(Hdor wash} (T YR O/ Clayey conrse sand Moderate 3.8 .40
T'watdka Weaat

Trarau (YR G Conrs =and AMadornta LKL T.80

Dhrau (10 Y R 0=7 /3} Coarso sandy gravel Muderate .7 7.50

Munrmns (10 YR 6-t,/2-3} Cluyvey sblt Muedoruta ar T30

Ameda Temple

Arminnn fI0YR 6,73) Medivm-=nndy =silt Pour 3.2 7.606
Widi D ol-Heanid
FKarouke [5Y &) Sty nesdivm apnd Foor 1.1 W66

Coarse, angular blocky to platy structure. Abundant root hollows—fre-
; -:_{uant]y filled with g}rpﬁum—und subfossilized catkins.

iit) B0 cm, As i ( Table 6-4, No. 253 ), with limonite and pyrolusite

- stains, root hollows, and catkins,

it) 15 to 20 em. Gently inclined (5.5% nileward dip), silty medium

~sand. Very coarse granular structure, With root casts, root hollows, and
- some catkins,

S5E

IROMETOME ARMINNA ME,
GHRAVEL 12956m

EQLIAMN
SAMND

FLOODPLAIN

NKUBIAN  SANDSTONE

Fleistocene deposits 500 meters south of Arminna Temple. The pit exposes the
ed on pp. 308-10. Map: UW Cartographic Lab.
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v) 60 cm. Horizontally-bedded, clayey silt { Table 64, No. 254) wig,
caleareous salt concretions {3 mm ) and limonite and pyrolusite staining,
Coarse, angular blocky to platy structure, Some rootlet hollows. Maxi.
mum elevation 133.53 {4+ 15 m}.

Whereas unit d marks a conformable sequence of flood silts angd
levee-type beds, b and ¢ represent a transgressive gravel deposited in the
Nile bed and derived from local detritus. The radiocarbon date approxi-
mates the beginning of the Arminna substage, and beds b thmugh d
record a typical change of facies. Beds of the Darau substage are interca-
lated between a and b further upslope. The catkins so clearly preserved
in the clayey beds are tassel-shaped flowers belonging to trees of the
order Amentaceae, which includes alder, birch, casuarina, poplar, wal-
nut, and willow. Pending firm generic identification, they can probably
be assigned to the only indigenous Egyptian genus of this group, the
willow or Salix sp.”

Further north, at Arminna West, the late Pleistocene silts have been
largely deflated, and concentrations of Corbicula fluminalis vara at 144 to
148 meters (+ 27 to ++31 m) may have originally been associated with
pockets of brown, sandy silt found locally preserved in the general area.
Late Paleolithic artifacts, possibly deflated from beds of the Arminna
suhstage,_ are concentrated near the 133-meter contour. Preservation is
excellent on the eastern bank of the Nile, where Masmas flood silts choke
a bedrock channel of the Wadi Korosko stage. These silts attain about
140 meters, and average channel width is almost 700 meters, Silts of the
Darau substage barely reach up to the saddle point of this channel (139
m), while the Kihdi substage is represented by pale-brown, sandy silts
around the village of Arminna, up to 125 meters.

The Darau substage is particularly well developed at Tushka West,
masking an older bedrock platform at about 135 meters (4 17.5m) (Fig:
5-1). Twa distinct ridges of bed-load material are evident, one ahout 0.5
kilometers west of the floodplain edge in 138 meters and a second at 1.1
kilometers distance in 139 meters (21,5 m). The first of these consists
of sterile, gravelly coarse sand, the second of gravelly coarse sand with
considerahle evaporite and abundant Late Paleolithic flakes and blades.
An informative section, already illustrated by Sandford and Arkell
(1983: 41, Fig. 8), was studied in Wadi Tushka West, which emerges ot
the floodplain near the steamer station. From base to top, several discon-
formable beds are exposed.

5. The modem indigenous Egyptian willow is Salix subserrata Willdenow
[= safsaf Forskal] (Tickholm, 1956: 452).
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a) Over 5 m, base not seen. Pale- to grayish-brown, stratified, clayey silt
(Table 64, No, 248), with coarse, angular blocky to platy structure. Dehydra-
cracks break up the beds into a geometric network, with fissures up to 1 em
e and filled with sandy silt and small concretions. Charged with black
]jmnﬁitﬁ and some pyrolusite. Sterile except for rare rootlet zones. Masmas
ormation. The eroded surface attains 125.5 meters (+ 8 m).
) 35 to 45 cm. Stratified, medium quartz gravel (Table 6-1, No. 4), with

jonal pebbles of cherty flint and some metamorphic rocks. The matrix is
coarse sand. Rich in waterworn diminutive flakes and cores—both in iron-
e and in flint—of Late Paleolithic type. Blades, burins, and peometric

forms are absent.

" ¢) 350 em, Pale-brown, stratified, coarse sands with dispersed quartz peb-

bles, and rich in mica, hornblende, and pyroxenes. Loose, single-grain struc-
e, Corbicula shells, bone fragments, and partly waterworn flints of Late

eolithic type.

Beds b and ¢ belong to the Darau substage and can be followed 750
ers upstream, where they converge into a ridge of sandy gravel
roximately 2.5 meters thick, at 139 meters (4215 m) elevation,
resti g on bedrock (Fig. 6-6). The Arminna substage is poorly repre-

ented in this area, but the Kibdi substage is recorded by low ridges of
brown, medinm-sandy silt at 123.5 meters (46 m). About 2 kilome-
s northwest of the steamer station, beds of the Korosko Formation are
s0 preserved to an elevation of about 146 meters (28 m) as a T-meter
adi terrace in a minor drainage channel. These deposits range upwards
a basal, light-gray, marly sand with rootlet zones to pale-brown, silty
with Corbicula fluminalis vara and sandstone detritus. Waterworn
nstone artifacts of Middle Paleolithic type litter the surface.
outstanding sequence of late Pleistocene deposits, oriented as lon-
dinal ridges, can be seen south of the west-bank wadi emerging at
asmas Station. We had no opportunity to study this sector in the field,
ut the Combined Prehistoric Expedition subsequently carried ont exca-
1s there, Another detailed section, here designated as Khor Hamra,
xposed in the west-bank wadi 4.5 kilometers southwest of Ineiba
10n, opposite Nag Shurbagi. The Cairo University excavated an
toup cemetery here, providing deep sections for a composite se-
{tience (Fig. 6-20). From base to top:

Over 90 cm. Pink (7.5 YR 6/4), semiconsolidated, coarse sands with dis-
Bed medium quartz gravel. Well stratified, with coarse, subangular blocky
iture. Channel facies of Korosko Formation.
D) 850 cm, Light-brownish-gray (25 Y 6/2), consolidated, clayey silt or
marl, interspersed with veinlike network of pale-brown (10 YR 6,/3-4),
Ity silt. Banded stratification dips 1% nileward on east, reversing its dip 1%
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Fig, 6-20. Khor Iamra section, mixed nilotic and wadi facies intersected at the
nouth of a wadi 45 kilometers southwest of Ineiba Station, opposite Nag
shurbagi. Subfacies of Korosko Formation are deseribed on pp. 312-13. Vertical
ssaggeration 16 times. Map: UW Cartographic Lab.

to 8% towards the wadi. Coarse, angular blocky structure. Flood silt facies of
Korosko Formation, to 126 meters (< 11 m). Further upwadi, these beds are
laterally interdigited with units ¢ to f, in part recording contemporary wadi
deposits,

Eﬂ] Over 90 em. Brown to very-pale-brown (10 YR 5/3, T/3—4), semicon-
solidated, sandy silt to silty medium sand with subrounded, coarse sandstone
gravel. A mixed wadi-nilotic facies.

d) 15 to 20 cm. Semicemented duricrust developed in ¢, rich in seaurndﬂf}’:
cryptocrystalline caleite, colloidal silica, and pyrolusite dendrites and with oc-
casional limonitic staining. This suggests a period of low Nile floods and htfdﬂ
or no wadi activity, with occasional spilling over of floodwaters charged with
carbonates,”

e) 50 cm. Lense of coarse, nilotic sand as unit a.

f) 200 em. Alternating 5- to 15-centimeter-thick beds of:

6. Long-term inundation would almost certainly have led to resolution of the
rust, with formation of concretions much further down within unit ¢ by capillary

wseent during the low-water stage.
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i) Very-pale-brown (10 YR 7/3), unconsolidated, coarse sands with
some sandstone detritus. Well stratified, with coarse, subangular biuclg'
structure. Considerable root drip. Corbicule fragments indicate wadi
wash incorporating older nilotic materials.

ii) Pale-brown (10 YR 6/3), unconsolidated clayey silt. Stratified,
with fine, angular theln[g structure. Flood silts of Korosko Formation.
Beds b and f terminate the complex beds of the Korosko Formation and

are disconformably overlain by

g) 150 em. Grayish-brown {10 YR-2.5Y 5/2), semiconsolidated, clayey silt.
"''1'1.'91:03::uu:nrustrr stratified, with coarse, b]uc]:i.' to prismatic structure and well-
eloped slickensides. Ped faces are stained with pyrolusite and are marked
dendrites of evaporite. Crack fillings consist of silty coarse sand. Masmas
Formation with an epigenetic vertisol, The surface attains 125.5 meters
10.5 m ), is veneered by coarse wadi wash—ineluding waterworn artifacts
different types—and is disconformably overlain by
) 30 em. Very-pale-brown (10 YR 7/4), unconsolidated, gravelly coarse
id, including microconcretions, rounded quartz gravel, angular sandstone
shles, and slightly waterworn Late Paleolithic blades. Attains 124.5 meters

95 m). Arminna Member.

The Khor Hamra section gives a unique picture of varying nilotic
ies within the Korosko Formation, also illustrating the interbedding of
wadi and nilotic deposits. Bed f shows rather clearly that the wadi wash
des redeposited nilotic materials, while the nilotic flood silts are not
iminated with local wash. In other words, the wadi and nilotic facies
easonally out of phase. The accelerated wadi activity contemporary
‘the Korosko Formation is conspicuously absent from the Masmas
 but is once more evident in the deposits of the Arminna substage.

e irrigated silt plain to the west and southwest of Ineiba was origi-
y cut into bedrock during the middle Pleistocene. A complex filling of
y-pale-brown, marly sands (Korosko Formation) and brown, clayey
(Masmas Formation) is veneered by pale-brown, sandy silt (Daran
- Arminna substages ). Because deep sections or well profiles were
g, it was not possible to work out a detailed stratigraphy here. Of
t 15 a reddish-yvellow (7.5 YR 8/6), unconsolidated wadi wash of
€ sand, exposed in a shallow wadi 1 kilometer southwest of Ineiba

linna deposits. This is a good example of the Malki Member of the

ba Formation,
Shallow mantles of nilotic flood silts are irrigated on the pediment
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surfaces west of Ibrim and Qatta,” where they are veneered by wad;
wash. Practically all of these silts belong to the Masmas Formation.

About 1 kilometer east of Amada Temple there is a low platform
veneered by a lag of medium-grade quartz and coarse ironstone graye]
(Fig. 5-1). This gravel contains frequent, waterworn Late Paleolithic
artifacts and extends to the 128 meter contour (+ 15 m) or higher,
Possibly it represents the Darau substage. Perched on top of this platform
are several patches of typical Arminna flood silts to 127.5 meters (- 14,5
m ). These consist of pale-brown (10 YR 6/3). unconsolidated, sandy silt
(Table 6-4, No. 148) locally interbedded with clayey silt. A variety of
concretions and Late Paleolithic artifacts are concentrated among the
surface lag,

In overview, the late Pleistocene deposits between the Abu Simbel
gorge and the Korosko bend do not provide detailed stratigraphic se-
quences such as at Adindan or Ballana and in Wadi Or. A number of the
sections exposed contribute valuable information on facies development
within the different formations, however, and, at the same time, the
stratigraphic units as such can be readily reconciled with the framework

originally proposed.

Stratigraphy of Late Pleistocene and Holocene
Deposits between Korosko and el-Madiq

Late Pleistocene sediments are very poorly represented on the western
bank of the Nile between Korosko and el-Madiq, in part as a result of
deflation, in part due to masking by an almost ubiquitous mantle of
eolian sand. Complex sequences of nilotic and wadi deposits are well
developed in the wadi emhouchures of the east hank, however. Strati-
graphic sequences were worked out for Wadis Korosko, Abu Sureih, and
Umm el-Hamid, but good exposures are also present in a number of other
local wadis.”

7. A cave site (Catfish Cave), located within a wadi in the Qatta East area, was
excavated by W. E. Wendt in 19684-65 (Wendt, 1966). Here, at least 2.5 meters @
nilotic silt predate a hearth—radiocarbon dated at ca. 7000 .p.—which was subse-
quently buried by wadi deposits. The ahsolute elevation of the silts is 132 m (+ 17 m}.

8, From south to north; Khor Tarrat, Wadi el-Singari, Wadi el-Dakhlaniya, Khor
el-Agaba, Wadi Shaturma, Wadi el-Sebua, Khor Iheidalla, and Wadi Umm Gibard
(see Figs. K—4 through K-6).
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tn Wadi Korosko,” the typical basal conglomerate of the late Pleisto-
wene is preserved along the wadi floor from Km 3 (measured from the
~jile bank) to well upstream of the Wadi Guhr el-Daba confluence ( Fig.
?};51_]3} This Wadi Floor Conglomerate is semicemented with a matrix of
sink (5 YR 7/4), coarse sand, embedding coarse-to-cobble-grade gravel
ubrounded ironstone, Original thickness may have been as much as 5
ers, and these conglomerates are distinetly younger than the middle
stocene gravels of Wadi Korosko.
_T]_ie Korosko Formation rests disconformably on the conglomerates, a
yery-pale-brown (10 YR 7-8/4), semiconsolidated, marly coarse sand
to at least 137.5 meters elevation (24.5 m above floodplain). The
osits are last seen downstream near Km 2.3, where they form a
rracelike feature at 130.5 meters (+ 17.5 m), consisting of white (10
R 8/2), well-stratified and consolidated marl ( Fig. 6-21A ). At the same
ty, there is a lower terrace at 124 meters (+ 11 m). The material is
light-gray (10 YR 7/2) to pink (7.5 YR 7/4), stratified, consolidated
edium-sandy marl. Possibly this is a semilacustrine facies of the Mas-
mas Formation, which is developed in more classical form at Korosko
ation. There we find alternating stratified beds of (a) pink (7.5 YR
/4), unconsolidated, marly medium sand, (b) brown (10 YR 5/3),
onsolidated, medium-sandy silt, and (¢) pink (5 YR 7/3 ), semiconso-
ted marl. Maximum local elevation is over 124.5 meters (+11.5 m).
Eﬁ]lﬂ“ﬁng a period of erosion, over 2.5 meters of coarse, subrounded,
mstone gravel were laid down with a consolidated matrix of light-
ddish-brown (5 YR 6,/4), coarse sand, Resting on top of this are up to 5
s of light-reddish-brown, semiconsolidated, silty coarse sand with
ersed gravel. Derived conglomeratic fragments of the preceding
L are found in these reddish sands, suggesting an intervening period
calcification. Proliferations of Zootecus and a dozen small flakes, many

- Sandford and Arkell (1933: 42—43) allude to late Pleistocene deposits in Wadi
o and describe a sequence similar to our own, with a basal conglomerate,
Khor Abu Urug, Further north, they provide no information except a vague
ent that at Khattabab, on the west bank—a locality not found on the
mﬂ map series—"bones of Hippopotamus were added to the usnal melluscan
and implements” (1933: 42, Note 10, Said and Issawy (1965: 14) indicate
esence of “7 m and 1.6 m clay terraces” in Wadi Korosko and at el-Madig
el-Sabkha) with “many small and highly polished Upper Paleolithic imple-
at the first locality and “small, highly polished Mesolithic (?) implements” at
latter. We know of no such implement-bearing deposits in Wadi Korosko, and,
ﬂjﬁf_ﬂﬂ already, altimetric correlations without regard to sediments or stratigra-
are debatable at best,

x
ohy



116 + DESERT AND RIVER IN NUBIA

MARLS OF
5 /ROF: DSKO FH,

KOROSKO

e Fl.

WA FLOOR
: CONGLOMERATE

MUBIAN SANDSTONE

HIGH MARL
TERRAGE

MUBIAMN SANDSTONE

100
B

. Late Pleistocene deposits in Wadi Korosko. A: at Km 2.4; B: just above Wadi Guhe
onfluence (Km 5.4). Map: UW Cartographic Lah.

vith faceted platforms, were found in situ in the upper half of this wash
it Km 5.4 (near transect Fig. 6-21B ). These Wadi Korosko deposits are
ypical of the Ineiba Formation (both Malki and Singari Members?).
[he surface appears to be rubefied in many sections.

A rather similar sequence can be observed 35 kilometers downstreari
n Khor Abu Sureih, near Nag Iheidalla, Here, a Wadi Floor Conglomer-
te of identical facies forms a - 3 to -+ 4 meter wadi terrace, disconfor-
nably overlain by the massive, white (5 Y 8/1, with abundant yellow
xidation staining ), semiconsolidated, medinm sands of the Korosko For-
nation. Exhibiting stem hollows (0.5 em in diameter) with fossilized
voody material, these stratified, semilacustrine beds have been eroded t0
orm a 5- to T-meter wadi terrace. Semicemented ferruginous bands of
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hematite and limonite, varying from red (10 R 5/6) to reddish yvellow

(7.5 YR 6/6), support a subaqueous depositional environment. These

teds can be followed upstream to a maximum elevation of about 137

iﬁEteIS (+28 m), where they grade into light-brown (7.5-10 YR 6/4),

ngg_rse. sands with some atypical deltaic bedding, including inclined peb-

E]ﬁ-_hands deposited into standing waters. In addition to limonitic stain-

ing, these coarser beds include calcareous salt coneretions (up to 1 cm in

diameter ). Gravyel lenses appear to be intercalated with the lower beds of

the Korosko Formation at several localities.

The Masmas Formation may be represented in Khor Abu Sureih by a

setion of 5-meter wadi terrace cut into the older sands. Some 50 centi-

meters of white (10 YR 8/2), semicemented, medium-sandy marl, identi-

,ﬂ in lithology to the lower marly terrace in Wadi Korosko, attain a

maximum elevation of 133.5 meters (--24.5 m). But, although we are

clined to relate these beds to the Masmas Formation, this correlation is
wcertain in view of the abnormal facies, the lack of direct field correla-
tion, and the known complexity of the Korosko Formation.

- The Ineiba Formation (Singari Member) in Khor Abu Sureih consti-
5 4 Z-meter terrace upstrcam, a B-meter terrace downstream. The
aterial is a light-reddish-brown (5-7.5 YR 6/4), semiconsolidated,
se sand with dispersed, coarse, subrounded ironstone gravel, Zoote-
is locally prominent, but artifacts were not found, The upper 30 to 50
timeters are rubefied, with a color here of 5 YR in the ( B)-horizon,
pared with 7.5 YR in the C-horizon of the Omda Soil. Finally, the
aturma Formation is recorded by a 3-meter terrace upstream, gener-
y limited to 50 centimeters of unconsolidated, coarse, subangular iron-
e gravel, with a matrix of light-brown (7.5 YR 6/4), coarse sand.
icept for a single shell of Zootecus, these deposits are sterile. Laterally,
grade into coarse colluvial wash,

Wadi Umm el-Hamid, a basal conglomerate forms a 2.5-meter wadi
ace upstream, but the matrix is a pink (5 YR 7/4), coarse sandy silt,
th a calerete cement, some salt, and pyrolusite staining, Further down-
am, this unit is intercalated with the Korosko Formation, a relation-
ip illustrated by the following conformable section at Km 0.8, from
® to top, resting on bedrock ( Fig, 6-4, 6-22).

[

50 cm. White (10 YR 8/2), semiconsalidated, coarse sand with abundant
h-yellow (7.5 YR §8/6), limonitic staining and diffuse salts. Subaqueous

80 em. Coarse to cobble, subrounded ironstone gravel with matrix as a,
ring ont downstream, thickening to over 200 cm upstream. where it
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Fig. 6-21. Late Fleistocene deposits in Wadi Korosko, A: at Km 2.4; B: just above Wadi Cubr
el-Daba confluence (Km 5.4). Man; UW Cartographic Lab.

with faceted platforms, were found in situ in the upper half of this wash
at Km 5.4 (near transect Fig, 6-21B ). These Wadi Korosko deposits are
typical of the Ineiba Formation (both Malki and Singari Members?).
The surface appears to be rubefied in many sections.

A rather similar sequence can be observed 35 kilometers downstream
in Khor Abu Sureih, near Nag Ibeidalla. Here, a Wadi Floor Conglomer-
ate of identical facies forms a <+ 3 to -+ 4 meter wadi terrace, disconfor-
mably overlain by the massive, white (3 Y 8/1, with abundant yellow
oxidation staining ), semiconsolidated, medium sands of the Korosko For-
mation. Exhibiting stem hollows (0.5 em in diameter) with fossilized
woody material, these stratified, semilacustrine beds have been eroded to
form a 5- to T-meter wadi terrace. Semicemented ferruginous hands of
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atite and limonite, varying from red (10 R 5/6) to reddish vellow
YR 6/6), support a subaqueous depositional environment. These
s can be followed upstream to a maximum elevation of about 137
ters (+ 28 m), where they grade into light-brown (7.5-10 YR 6/4),
se sands with some atypical deltaie bedding, including inclined peb-
 bands deposited into standing waters. In addition to limonitic stain-
ing, these coarser beds include caleareous salt concretions (up to 1 em in
diameter). Gravel lenses appear to be intercalated with the lower beds of
Korosko Formation at several localities.
The Masmas Formation may be represented in Khor Abu Sureih by a
section of 5-meter wadi terrace cut into the older sands. Some 50 centi-
‘meters of white (10 YR 8/2), semicemented, medium-sandy marl, identi-
al in lithology to the lower marly terrace in Wadi Korosko, attain a
aximum elevation of 133.5 meters (+ 24.5 m). But, although we are
lined to relate these beds to the Masmas Formation, this correlation is
certain in view of the abnormal tacies, the lack of direct field correla-
“and the known complexity of the Korosko Formation.
The Ineiba Formation (Singari Member) in Khor Abu Sureih consti-
A tﬂs a Z-meter terrace upstream, a G-meter terrace downstream. The
material is a light-reddish-brown (5-7.5 YR 6/4), semiconsolidated,
‘coarse sand with dispersed, coarse, subrounded ironstone gravel, Zoote-
cus is locally prominent, but artifacts were not found, The upper 30 to 50
centimeters are rubefied, with a color here of 5 YR in the (B)-horizon,
compared with 7.5 YR in the C-horizon of the Omda Soil. Finally, the
5Ef'ﬁtu_rma Formation is recorded by a 3-meter terrace upstream, gener-
limited to 50 centimeters of unconsolidated, coarse, subanguolar iron-
one gravel, with a matrix of light-brown (7.5 YR 6/4), coarse sand.
‘Except for a single shell of Zootecus, these deposits are sterile, Laterally,
they grade into coarse colluvial wash.
| ;:'.111 Wadi Umm el-Hamid, a basal conglomerate forms a 2.5-meter wadi
terrace upstream, but the matrix is a pink (5 YR 7/4), coarse sandy silt,
a calerete cement, some salt, and pyrolusite staining. Further down-
am, this unit is intercalated with the Korosko Formation, a relation-
ip illustrated by the following conformable section at Km 0.8, fro
4se to top, resting on bedrock ( Fig. 64, 6-22).

,____,33;5'0 em. White {10 YR 8/2), semiconsolidated, coarse sand with abundan
ﬁ_lsih—}?elluw (7.5 YR 8/6), limonitic staining and diffuse salts. Subaqueou

_ 80 em. Coarse to cobble, subrounded ironstone gravel with matrix as a
ﬁlﬂl'il]g out downstream, thickening to over 200 cm upstream, where
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grades into a typical wadi gravel. Inclined nileward at a dip of 1% or 24

¢ 400 em. Very-pale-brown (10 YR 7/3-4 ), semiconsolidated, medium Suru:i
with lenses of coarse gravel in lower part. Limonitic staining widespread. Som,,
salt dendrites and small rootlet zones. Upstream, intergrades with a li ht-red.
dish-brown (5 YR 6/4), silty coarse sand with gravel bands, originally Orming
a 6- to T-meter wadi terrace. Maximum elevation of the lacustrine facies is 153
meters (+ 26 m), and the base is found at or below modem floodplain leye]
Downstream, the dominant facies is a white (5 Y 8/2), homogeneous, silty
medium sand with salty and limonitic microconcretions and with fossilizeq
plant stems (1 to 3 mm in diameter). This subaqueous deposit has the macro.
aspect of a marl, and the original carbonates may well have been leached oyt
by iron-rich wadi waters.

These deposits of the Korosko Formation were dissected prior to depo-
sition of the Ineiba Formation (Singari Member ), represented upstream
in Wadi Umm el-Hamid by a 2.5-meter terrace with [acies identical to
that in Khor Abu Sureih, The same applies to the Shaturma Formation,
which forms a 2-meter wadi terrace.

In retrospect, the late Pleistocene and Holocene sequence of Wadis
Korosko, Abu Sureih, and Umm el-Hamid can be briefly summarized as

Follows:

a) Major wadi activity, terminating with aggradation of up to 6 meters
of Wadi Floor Conglomerate,

FLUYIAL FACIES

LACUSTRINE FACIES

MUBIAN SANDSTOME

0=

Fig, 6-22. Intergrading subaqueous and fluvial facies in lower Wadi Umm el-Hamid. Not 1@
seale. Vertical exaggeration very approximately 6 times, Map: UW Cartographic Lab.
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Wadi erosion.
yeposition of Koroske Formation (maximum elevation known: 28

m above Nile floodplain). Except for a basal bed of homoge-
neous nilotic beds, the lower half of this unit is intercalated with
coarse conglomerates of subrounded ironstone gravel, grading up-
stream into true wadi terraces. Accelerated wadi activity, reaching
‘maximum during first half of depositional phase, then waning,
‘Wadi dissection ( to below 4 10 m).

Yeposition of sandy marls inside wadis (maximum elevation known:
-+ 25 m), possibly related to Masmas Formation. In any case, typi-
cal Masmas flood silts are known to + 11.5 meters.

‘Wadi dissection (perhaps to below modern floodplain).
Aggradation of wadi gravels, probably Malki Member of Ineiba
Formation.

Period of calcification (Adda Soil Zone?).

| Aggradation of Singari Member, Ineiba Formation, forming 2.5- to
~ B-meter wadi terraces with Zootecus and, locally, Late Paleolithic
;_‘ﬂ._Itifﬂcl:s.

‘Biochemical weathering and minor rubefaction (Omda Soil Zone ).
i dissection.

gradation of Shaturma Formation, forming 2- to 5-meter wadi ter-
aces, laterally conformable with coarse sheetwash. Significant flu-
vial activity. Sterile.

i dissection and redeposition of fill,

general, this sequence is remarkably similar to that of Wadi Or and
dindan, despite certain obvious lacunae. It consequently provides
portant stratigraphic link to the Kom Ombo Plain, over 200 kilome-

er downstream. Unfortunately, the relationships of the fill ter-
to the former Nile floodplain levels are difficult or impossible to
h in these wadis.

Late Pleistocene and Holocene Deposits between
Seiyala and Aswan

ate Pleistocene record of northern Egyptian Nubia in 1962-63 was
y confined to the area of Seiyala and Dakka. A large number of
ut nonetheless valuable, exposures did once exist below the
‘dam level, and several of these could still be seen along the
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Nile Valley margins between el-Madiq and Seiyala, and again betweey
Dihmit and Shellal, in October, 1962. Adams {1864 ) reported fossilife,
ous silts along the valley at Qirtassi, Kalabsha Temple, Dabud, angd
Shellal. outcrops that were already lost after the third raising of the dar,
Sandford and Arkell (1933: 43), who must have seen considerably more
along this stretch than was visible in 1962-63, give practically no infor-
mation whatever on the late Pleistocene beds of northern Nubia.

The deposits at Seivala include a veneer of medium-grade quarty

ravels, with abundant but waterworn diminutive agate flakes of Late
Palealithic type, resting on an older bedrock platform at about 130 to 135
meters (23 m to 28 m above floodplain ), These nilotic gravels rest on the
edge of a colluvial wash with Zootecus insularis, exposed by a Pan-Crave
cemetery (ca. 1700-1500 B.c.) that was excavated by the Austrian Fx-
pedition. From base to top:

a) Over 15 em. Weathered hedrock, a pink (7.5 YR 7/4). consolidated, me-
divm-grained sandstone, forming a truncated (B )C-horizon, Similar, trun-
cated paleosols with light-reddish-brown (5 YR 6/4) zones of alteration can
be seen in other local exposures under colluvial wash. Disconformity.

b) 60 to 80 em. Light-brown (5-7.5 YR 6/4), semiconsolidated coarse sand
with medium-grade, subangular pebbles of ferruginized sandstone ( Table 6-1,
No. 1). Abundant Zootecus shells. Crudely stratified, with medium, subangular
blocky structure, this colluvial wash contains soil sediments and mantles the
local 137-meter bedrock platform. Disconformity.

¢) 10 to 15 em. Pink (5 YR 7/4), unconsolidated, coarse sand with dis-
persed, subangular pebbles. Current-bedded, with very coarse granular struc-
ture. This alluvial wash is distinctly younger than b, and both beds are older
than the nilotic gravels. Disconformity.

d) 5 to 15 em. Pink (7.5 YR 7/4), coarse sand with dispersed pehbles.
Loose, single-grain structure. Mixed colluvial-eolian deposit localized in shal-
low depressions,

This wash sequence indicates that, following a period of moderate
biochemical weathering and rubefaction, torrential rains washed away
the soil mantle, redepositing it in lower-lying areas. Since weathering
products were removed faster than they could accumulate in situ, soil
development ceased entirely. The colluvial wash (Figs. K-1 through
K-7) represents the material gradually stripped off the nearby hill
slopes. Fairly moist conditions during the rainy season are suggested by
the snail fauna, but aridity seems to have set in at the end of the
depositional period (b). The discontinuous patches of alluvial wash (e)
were probably laid down rapidly by a few spectacular sheetfloods. Un-
like the earlier colluvial wash, bed ¢ did not accumulate slowly in the
presence of a vegetative mat, and snails are conspicuously absent. This
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prief period of heavy rains may have been contemporary with the Malki
nfember of the Ineiba Formation, while the colluvial wash may well
tedate the Korosko Formation as it does at Ballana. Finally, the red
aleosol almost certainly records the last period of general rubefaction
noted in Chapters 2 and 5 for the post-Wadi Korosko stage.

- Through the courtesy and collaboration of Karl Kromer and Manfred
‘Bietak of the Austrian Expedition, it was possible to establish a succes-
sion of Holocene deposits in the A-Group shelters situated below a
umber of bedrock overhangs or in fissures or small caves on the south
de of Wadi Nashryia. The overlying surface at about 130 meters forms
t of a 134-meter fluvial platform and is dissected to a depth of about
eters. A late Middle Pleistocene stage of the Nile at ca. 122 to 124
ers (15 to 17 m) favored development of the abris, probably as
sult of salt weathering through capillary ascent from the waterline or
ground moisture, combined with undercutting by wadi floods. Pre-
ous joint-development of the sandstone bluffs by pressure release and
liation had, however, preconditioned the hedrock for differential
ering. The following composite stratigraphy can be determined for
various shelters (abris) and chambers (riume) as distinguished by
Bietak and Engelmayer (1963):

a) 50 cm. Multicolored, dominantly light-yellowish-brown (10 YR 6/4),
iconsolidated, marly coarse sand, locally with subrounded sandstone peb-
and angular detritus. Crudely stratified, with coarse, angular blocky strue-
Pyrolusite and limonite staining indicate waterlogging, Korosko Forma-
Best represented in Abri 3 and Raum 11).
B) 2 em. White (7.5 YR 8/0), sandstone detritus (averaging 1.8 em in major
i8], derived from the shelter roof, consolidated into 1 superficially weathered
ecia (very pale brown, 10 YR 7/6), limonitic stains. Although the rock ceil-
2 18 patinated today, the sandstone was white at the time it was detached,
roup hearths are cut into this breccia and have locally discolored it (light
dish brown, 2.5 YR 6/4) through heat. Probably late Fleistocene as sug-
d by groundwater phenomena. (Best represented is Abri 3).
25 em. Pink (7.5 YR 7/4), unconsolidated, medium quartz sand, with
lan topset-bedding. Coarse, subangular blocky structure, A-Group hearths
located on top of this sand and the topmost 2 cm may be semiconsolidated,
_B_rate'f;-,r leached of carbonates, and darkened by earbonized organic mat-
b Mid-Holocene, { Best represented in Abri 2).

d) 1 em, A-Group occupation floor (dating somewhere between ca. 3200
' B.e.), with inhomogeneous combinations of:

i) fire-reddened, light-hrown to brown (7.5 YR 5-6/2-3), uncon-
solidated, coarse sand; and
it) carbonized organic matter and ash, grayish in color.
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A scattering of 1- to 2-centimeter-long sandstone detritus, either charred (ve
dark gray, 10 YR 2-3/1) or fired (weak red, 10 R 4/4; yellowish red, 5 YR
4/6), include coarse sandstones not present in the immediate local bedrye),
They were probably introduced by man. (Best represented in Abri 3,)

¢) 20 to 30 em. Pink to reddish-vellow (7.5 YR 7/4, §/6), unconsolidated
homogeneous coarse sand with eolian topset-bedding, In Abri 3, this sand, by
exception, contains quartz granules and stratified detritus of an intrusive,
coarse-grained sandstone (averaging 2.4 cm in length). (Best represented iy
Abris 1, 2, 3, and 4). Disconformity.

) 2 cm. Late Roman-Byzantine occupation floor (fourth century amn.), 4
dark-gray (10 YR 4/1 }, unconsolidated mixture of organic matter ( carbonized
fiber, charcoal, fine ash) and coarse quartz sand. (Present in Abri 1), Discon.
formity,

g) 0 to 50 cm. Loose, eclian sand was originally found on top of bed §,
accnrdini; to data supplied by Manfred Bietak. It was completely removed
during the 1962 excavation.

By way of interpretation, the breccia of hed b is not suﬂicientl}' flat-

tened to conform to frost-shattered rubble (éboulis secs)," so that a

thermoclastic origin is rather unlikely. Instead, based in part upon the
evidence of pseudo-gley conditions during or after sedimentation, salt
weathering by capillary ascent of water seems to be the responsible
agent. This would suggest contemporaneity with a high, late Pleistocene
stage of the Nile.

The other point of interpretative interest is the presence of typical
topset eolian beds in most of these shelters. Accelerated eolian activity
must have begun somewhat hefore the time of the A-Group occupation
and resumed for a somewhat longer interval thereafter. It had completely
ceased by the time of the fourth century ap. occupation, and fully
analogous conditions have not oceurred since. Presumably, the eolian
deposits found along the Nile banks are broadly contemporary. These
features recall the evidence for eolian deflation of a Nagada-1I cemetery
at Hierakonpolis and pre-Hellenistic eolian deposition in western Middle
Egypt (Butzer 1959b: 69 ff.), The localized post-Byzantine drift sand
does not necessarily imply conditions different from those of today.

Since the earliest cave drawings of native fauna at Seiyala are older
than the A-Group occupation (Bietak and Engelmayer, 1963 ), the pres-
ence of elephant, giraffe, ostrich, antelope, and gazelle may indicate a
period of more abundant vegetation before 3200 B.c., possibly, but not

10. Ten measured specimens gave an average thickness/major axis ratio (E/L)
of 529, a thickness/minor axis ratio (E/1)} of 65%. Both of these ratios are well
above those obtained for ferruginized sandstone pebbles from other Nubian samples
(Table 61, Nos. 1-3, 5).
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ecessarily, antedating the first eolian beds. Sand alone is, of course, not
ssarily indicative of aridity before and after the A-Group occupation,
marked topset stratification in the shelters would have been unusual
e assumed that there was appreciable vegetation in the adjacent wadi
tom and along the eastern Nile bank, Unfortunately, the Seiyala
ence remains unique in Nubia, since other published excavations of
rehistoric cave shelters and occupation sites have paid no attention
;}ngrchenlngical stratigraphy and sedimentation.

orth of Seiyala, late Pleistocene nilotic deposits are well developed
he irrigated silt plains in the Wadi Allagi embouchure and again west
akka. Unfortunately, study is complicated by intensive cultivation, a
neer of wash, and a lack of suitable exposures. The Masmas Forma-
n—with occasional outerops of the Korosko Formation along the edge
the cultivated land—is the major sedimentary unit, although there are
tehes of nilotic sands with medium-grade chert and chaleedony peb-
‘opposite the mouth of Wadi Allagi and just north of Kushtamna
to elevations of 126 meters (+ 20 m) at both localities. These
est the Darau Member, Adams (1864) found no mollusca on the
behind Dakka—then open desert—but abundant Corbicula and
linus truncatus were collected from the Allaqi silt plain.”

the only other possible late Pleistocene deposit that we were able to
cognize between Dakka and Shellal is a low wadi terrace at -+ 3 to 4
ters in Khor Dihmit, graded to a Nile floodplain of about 112 meters
13 m ). We could not examine it in the field at the time it was exposed
ober, 1962. At Shellal itself, there are extensive deposits of the
as Formation, mapped and studied by Ball (1907: 58-59, PL 2)
Sandford and Arkell (1933: 43, 57-59). These attain a maximum
ition of about 117 meters,

Late Pleistocene and Holocene Deposits of the
Sucanese Nile Valley

i danese Lower Nubia, de Heinzelin and Paepe (1965) and de
o Ii_ﬂ (1967) have outlined a succession of late Pleistocene deposits
be fairly readily correlated with our own sequence to the north

Sﬂ'{d* and Issawy (18965: 15-16) recognize 10-meter, T-meter, and 1.6-meter
dtes in the Dakka area, as measured above reservoir level and supposedly

with the terraces at identical absolute levels in southern Egyptian Nubia,
ments in footnote 2 above apply here as well.
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of the border. The following terminological correlations can only he
Pmpnsecl:

Units of de Heinzelin and Paepe Units of Butzer and Hansen
adrus Formation (stabiliza- (7)) Kibdi Member (46 to
tion and soil ) +7m)

Arkin Formation {4+ 13 m) (?) Arminna Member

(415 m)

Birbet Recession ( Downcutting )

Sahaba Formation {4+ 23 m) Darau Member {4 22.5 m)

Ballana Formation (Eolian) ( Downcutting )

Khor Musa (Dibeira) Forma- Masmas Formation
tion {4+ 36 m) (+ 33 m)

{ Downcutting )
() Korosko Formation
(+ 34 m)

Tkhtyaryia Formation (Eolian
Proto-Nile Group (no data)

Problematical relationships are indicated by a question mark. Of con-
siderable interest are the eolian formations found in the Wadi Halfa area,
contemporary with the intervals of downcutting. Eolian sands are wide-
spread along the western marging of the Nile Valley today and have
periodically advanced onto the Hoodplain in historical times ( de Heinze-
lin, 1964 ). During the periods of downcutting (and lower Nile floods?),
similar dunes appear to have encroached upon the abandoned floodplain.
Publication of detailed profiles and sedimentological data from such
eolian deposits will be welcome.

Similar deposits appear to continue upstream above the Second Cata-
ract { Robinson and Hewes, 1967 ), and field studies are or have recently
been underway in parts of Upper Nubia, Older work is essentially limited
to the observations of Sandford (1949), who describes the following
sequence from the Berber-Athara stretch of the Nile: (a) Coarse sterile
gravels, with Hudi Chert, attaining 9 meters above foodplain; (b) me-
dium gravels, with Levalloisian flakes, to -+ 5 meters or so; and (c) EHFE
with bands of quartz and chert gravels, with abundant Late Paleolithic
implements in situ and on the surface, and attaining + 4.5 meters. The
upper two units are semiconformable, while the upper silts can he fol-
lowed discontinuously downstream to the region of Merowe, where fhe.y
attain relative elevations of + 17 meters. A lower, + 6 meter stage 15
present here as well. The facies deseription leaves no doubt that these ar€
beds of the Gebel Silsila Formation.
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The most impressive late Pleistocene pluvial of the Sudan are the
avs of the Gezira Plain ( Tothill, 1946 ), between the Blue and the White
~ Their stratigraphy can be tentatively interpreted from sections
died at Singa and Abu Hugar by A. ]. Arkell (1949a). Approximately
, 6 meters of unstratified clay form the surface of this old Blue Nile
lain, lying at 7 to 9 meters or more above modern flood level.
eologically sterile, these clays contain shells as well as secondary
tures (color changes, calcareous concretions, and cracking systems,
Finck, 1961 ) reflecting formation of margalitic soils or vertisols dur-
d after sedimentation, At the base of these dense clays, there are
4 meters of stratified sands and silts with calcareous root drip,
ﬁ':;.g, in turn, on travertine or water-laid caleareous coneretions, de-
“ﬂ from erosion of primﬂt}f travertines or secﬂndm’y soil concretions.
'Abu Hugar, these calcareous sediments attain 2.5 meters thickness,
h unworn core tools, flakes, and utilized cores of Levalloisian facies
acaille, 1951) in situ. At Singa, a megacephalic “Bushmanoid” skull
ells, 1951) was found in a limestone block from the same strati-
hic unit. Older, sterile clays underlie the calcarecous beds at both
5.
he fauna from Singa and Abu Hugar was studied by Bate (1951),
Lit includes several extinct genera or species, namely, a buffalo ( Hom-
as singae ), a porcupine ( Hystrix astasobae ), an unidentified giraf-
d, and an antilopine, Other riverine forms include the Nile erocodile
Efppl_:ip_ul:amus, while open country forms are represented by several
, including Equus, Oryx, Gazella, and Antilope. Finally, there is
arge, unidentified rhinoceros. All in all, this Pleistocene fauna sug-
Sts perennial waters with a galeria woodland, bordering on savannas
grasslands. Ecologically, it corresponds closely to the faunas of
1 and the Kom Ombo Plain, even though ethiopian species are largely
thsent in the Egyptian collections.
The implications of the massive clays of the Gezira Plain have been
by Tothill (1946). From the abundant distribution of the gastro-
eopatra bulimoides to about 40 km beyond the modern Blue Nile
Tothill (1946) concludes that these areas were seasonally inun-
or abont five months, during the first third of the alluviation stage.
1€ same time, the presence of two amphibian species, Pila ( Ampu-
/ wernei and Lanistes carinatus, suggests that the entire Gezira Plain
Seasonally inundated for several months thronghout the aggradation
od. Finally, Limicolaria flammata, a land snail, is present in the upper
suggesting a 300-kilometer northward shift of the zonal vegetation
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belts, with a much moister climate in the Khartum area. The Limicolgri,
floodplain stage can be correlated with the mid-Holocene site of Meg,.
lithic Khartum (Arkell, 1953: 7-9). The earlier clays, deposited unde,
more subaqueous conditions, rest on the Singa—Abu Hugar strata and are
almost certainly late Pleistocene in age—correlatives of either the Mas.
mas Formation or a part of the Gebel Silsila Formation in Lower Nuhig.
They suggest a Blue Nile flood lasting somewhat longer than that of
today. Blue Nile gypsum is found everywhere in the Gezira clays, im-
plying that Blue Nile waters spilled over the whole plain, as far west an
south as Renk, into the White Nile Valley (Tothill, 1946). This fact is
relevant for an understanding of the semilacustrine terraces of the White
Nile, further discussed helow.

The mid-Holocene sites at Khartum and Shaheinab have provided a
badly fragmented, but nonetheless highly varied, faunal spectrum for the
fourth millennium s.c. (Bate in Arkell, 19495; 18-27; in Arkell, 1953:
11-19). In the “Mesolithic” site, several swamp-loving species deserve
mention: the Nile lechwe (Onotragus cf. megaceros), white-eared cob
(Adenota leucotis), water mongoose (Atilex cf. paludinosus), and an
extinct-reed rat (Thryonomys arkelli). The remainder of the typically
ethiopian fauna of both sites ranges from carnivores to ungulates, in-
cluding several antelopes and gazelles, buffalo, hippopotamus, warthog,
elephant, giraffe, and two-horned rhinoceros. Once more, the nilotic
juxtaposition of riverine and savanna environments is indicated.

Two well-developed alluvial terraces of the lower White Nile have
been recognized by Berry (1961h). These consist of silty clay and ex-
tend for some 600 kilometers along the White Nile upstream of Khartum.
Both are practically horizontal, suggesting a lake up to 25 kilometers
wide, presumably dammed up by the more powerful Blue Nile flood at
Khartum, The lower terrace, at 22 meters above the Khartum datum
(363 m ), is about 5 meters above modern flood level: the higher terrace
is at 9 meters above floodplain. The lower terrace has radiocarbon dates
of 9350 B.c. == 400 and 6420 s.c. == 350 at depths of — 145 to — 1.70
meters and — 1.6 to — 1.9 meters respectively (Williams, 1966). Tlfﬂ
uppermost sediments may be derived from the Blue Nile, being r{ch_lﬂ
gypsum and mica. They can probably be related to the identical ﬂl_Td'
Holocene level of the Blue Nile at Khartum (Arkell, 19495 ), indicating
that the higher terrace also is of late Pleistocene age. Two interpretations
are possible: either the Blue Nile flood was higher and lasted apprﬂﬂj'ﬂ?l}r
longer than now, or the White Nile flow was smaller, leading to choking
up of the river with sediment. The obvious relationship of the higher
terrace to the Gezira Clay Plain supports the first hypothesis. Further-
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‘more, Berry (1961a) has described large, nonfunctional alluvial islands
4t 2 to 3 meters above modern flood level. He attributes these to an un-
dated, late prehistoric or historical period with a White Nile discharge
;i-élt:ulatﬂd to have been about ten times greater than at present. Since
some 479 of the local White Nile waters are derived from the Sobat,
:anan_l}r from Ethiopia, a broad parallelism of climatic change can be
expected with the Blue Nile and Atbara basins.

 In overview, there is a wealth of late Pleistocene deposits in the
Sundanese Nile Valley. Although these deposits have barely been studied
far, there can be little question that, in view of the similarity of facies,
rrelation of sediments between southern Egypt and the central Sudan
_'Prow: possible. Current information suggests that the late Pleisto-
.ene nilotic formations extend from the Ethiopian border well into Upper

:-1_; vpL. vaidiug a potential guide horizon over wide areas.

Stratigraphic and Paleoclimatic Conclusions

stratigraphic conclusions derived from the local sequences can be
hesized in tabular form (Table 6-5). It is immediately apparent that
framework is more detailed than that for the late Pleistocene and
ocene evolution of the Kom Ombo Plain. In part, of course, this
octs the advantages of having already established the basic units on
Kom Ombo Plain and of having subsequently completed this picture
L further detail from Nubia.

T]JBIE are, however, regional differences in facies development which
ct the stratigraphic record. So, for example, the Arminna and Kibdi
bstages of the Gebel Silsila Formation are completely absent at Kom
mbo, where there is next to no information on the physical history of
Nile after about 10,000 B.c. Another drawback at Kom Ombo is the
k of direct associations between wadi and nilotic alluvia younger than
ﬂﬂﬂ 8.6, Perhaps most significant is the lack of deep sections at Kom
mhﬂ, s0 that units 20 through 23 of Table 6-5 are nowhere exposed
I the oldest late Pleistocene sediments seen at Kom Ombo probably
ite from the middle of unit 24, ie., midway in the classical Korosko
*tmation, This fact also emphasizes that almost all of the late Pleisto-
1€ sediments in Upper Egypt are telescoped into the last 20,000 years
1e Pleistocene, recording only the second half of the Wiirm Glacial,
.pitﬂ the number of stratigraphic entities for the Early Wiirm in
4, even here the picture is vague and uncertain, except perhaps for

@ Wadi Floor Conglomerate. The lower member of the Korosko Forma-



Table 55, Geomorphic evolution of Fgyptian Nubia
during the late Pleistorene and Holovene

38.

.

Wadi dizeection and redeposition of fill. Very limited wadi activity.

Alluviation of 50 em or more of wadi wash, possibly equivalent to
Member IIT, Shaturme Formation. At this time or earlier, first arcumuy-
lation of modern Nile silts,

Dizsection of wadi 611 (as mueh ps 5 moor more), with Nile foodplein
level no higher than today. Tocal aceumulation of eolian ssnds (Seivals).

34

33,

a2h.,

a1,
g,
250,

28

Alluyiation of Shaturma Formation (Member 1) by wadis, 85 a reault of
significant winter sheetflooding (thickness over 5 m}. Contemporary
with last part or all of Kibdi unit, phase 35a.

Alluviation of Kibdi Member (Gebel Silsila Formation) by Nile (thick-
neas over G m, foodplain elevation + Gto 4 7 m), Blightly more vigor-
oue and possibly higher summer floods, Terminal stage ea. 3000 5.0,

Disaeotion of Nile (to below modern floadplain, vertieal differential at
least 15 m) and wadi Gl (total cutting sinee beginning of phese 386 over
£ m). Local accumulation of eclisn sands (Seivaln},

Bioehemienl weathering with red paleosal (Omida Soil Zonel. Frequent,
gentla raing.

Allaviation of Upper Member, Ingiba Formation, by wadis (Uhickness
over B ml. Aceeleratod wadi activity. Possibly subdivided info two fills,
soparated by over 8 moof downeutting, Earlier fll contemporsry with
phuse 32a, later fill terminating ca, 6000 .0

Alluviation of Arminng Momber {Gebel Silsiln Formation) by Nile
(thickness over 12 m, loodplain elevation + 15 m). More vigoraus poml
possibly higher Nile Noods co. 9200-8000 8.¢.

Digzection of Nile (to below 4+ 3, vertical differentinl at least 20 o) ond
widi Gl (at least 4 m).

Caleification and development of Caleorthid paleosol {Adda Seil Zone).
Home rains,

Alluviation of Lower Member, Ineiba Formation, by wadis {thickness
over ¥ m), Accelerated wadi netivity. Contemporary with phase 28a.

Alluviation of Daran Member (“elassiesl’’ Gebel Silsile Formation) by
Nile (thickness over 18 m, flomdplain elevation -+ 225 m). More vigor-
ous and higher Nile Aoods (with amplitude of 9 to 15 m), sa. 15,000
10,500 Boc., pogsilbly terminated by period of exceptionally high flopds
{28 m above modern Noodplaind, ca. 10,000-0500 2.c.

Development of hydromorphic paleasol on Hoodplain and wadi oors
{a vertisol of Mazaguert tyvpe).

27

Dissection of Nile (to below -+ 5 m, vertieal differentinl at least 28 m)
and wadi il {amplitude uneertain.

Alluvistion of Mosmas Formation by Nile (thickness at least 53 m,
flond pluin elevation 4+ 33 m). Flood regime aimilar to that of today, with
little or no local wadi activity, ez 22,000- 16,000 8.0

Dissection of Nile (to below modern floodplain, verties] differential ot
least 34 m) and wadi 1l (amplitude uncertain), the latter interrupted by
at least one phase of temporary aggradation,

HOLOCENE

LATE WithM

|

MIDDLE WiURM

|
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(Talile #-4, continned}

Alluviation of classical,'" upper member of Korosko Formation by Nile
and wadiz (thickness at least 34 m, floadplain elevation + 34 m),
Girenter Nile velocity with significant wadi activity, attaining o maxi-
mum during the zecond quarter of the deposition period, o minimum
during the initial stages of nilotie alluviation, Termination somewhat
after 25000 s.o. Mixed nilotie-wadi deposits grade upstream into
alluvial wadi terraces, probably contemporary with extenzive mantles of
alluvinl or colhavial wash.

MIDDLE WITLM

Dissection of Mile {to about medern floedplun oc lower, vertical differ-
ential at leazt 11 m} and wadi fill, interrupted by o period of wadi sgeea-
dation followed by aninterval of iochemical weathering with formation
tian of o red paleosol.

Alluviation of lower member of Korosko Formation {thickness at least
11 m, Hoodplain elevation sbout + 11 m). Greater Nile velocity and
firat record of sumamer Good regime with Kthiopian silt influs,

Wadi erosion (smplitude uneertain).

FARLY WUTIM

Alluviation of Wadi Floor Conglomerate (loeal thickness ab least § m),
following period of intensive wadi flow with bedrock cutting, Frequent
heavy raing, Nile flondplain level helow that of today.

Dhzacetion of Nile (to below modern floodplaing vertiesl differential at
leaat 25 mainee maximum of Wadi Woroslo stage) and wadi Gl (verticnl
differentizl over 15 m). Lower Nile foods and limited wadi setivity.

PLEISTOCENE

EARLY UPPER

was only seen in Wadi Or, and its existence and character is not
iblished beyond doubt. There can be little question that one or more
iods of wadi alluviation marked the Early Wiirm, and here the Wadi
ord is clear, even if unique. Prior to all of these enigmatic deposits,
are the fermgmmed Wadi Floor Conglomerates which, at least in
Or, Korosko, and Abu Sureih, are considerably Dlder than any
i Inarls The geological record for the Early Wiirm is unsatisfactory,
a5 tentative as it may be, it serves to emphasize the complexity of
ation and degradation by the Nile and its tributary wadis, If it can
epted as Early Wiirm, the lower unit of the Koroske Formation in
Or may indicate the existence of a summer-flood regime 50 mil-
or more ago; if we could accept this as a fact on the basis of
Preservation at a single locality, it becomes apparent how mis-
the seeming absence of flood silts in the older Pleistocene record
e, For this reason, it is only possible to consider the Korosko Forma-
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tion as a ferminus ante quem for the first major influx of summer-flogg
waters of Ethiopian origin,

The basic stratigraphy of three late Pleistocene nilotic formationg
albeit with additional subdivisions, is unguestionable in Nubia, On sndi:
mentological and stratigraphic grounds, these fundamental units are 4y,
mistakable, The different nilotic substages are often less easy to distin.
guish among themselves, however, and field correlations become more
difficult. Detailed archeological excavations with full publication of
materials should, in the coming vears, serve to clarify the minor details of
the Gebel Silsila Formation and to relate these precisely to occupation
sites and specific cultural complexes.

The variable facies composition of the three basic nilotic formations
suggests repeated hydrographic, as well as climatic, changes in the Su-
danese and Ethiopian parts of the Nile Basin, The probable morphology
and dynamism of the Nile floodplain during these different stages has
already been discussed in Chapter 3 and amplified in the preceding
sections of Chapter 6. The first appearance of bed-load gravels and
elements from the Hudi Chert within beds of the Daran Member | see
also Appendix C) is as dramatic as the first appearance of massive Ethio-
pian flood silts with the Masmas Formation. The periods of Nile down-
cutting that preceded these two novel facies can almost certainly be
attributed to changes upstream of Egyptian Nubia, unrelated to the
ultimate base level of the Nile. The nature of such changes must neces-
sarily remain enigmatic until more is known about the late Pleistocene
history of the Blue Nile and Atbara basins—in particular, why three
different types of flood regime succeeded one another during a time span
of about 10 millennia.

Equally puzzling are the rapid ups and downs of the Nile floodplain in
Lower Nubia between 15,000 and 3,000 n.c. during the course of the
Gebel Silsila stage. Repeated aggradation and downeutting within 2
vertical range of at least 10 to 15 meters and with a cyelical amplitude of
2 or 3 millennia (de Heinzelin, 1967) are difficult to explain. Base-level
stimuli from northern Egypt could not possibly be reflected 1200 kilome-
ters or more upstream in so short a time. This suggests climatic changes in
the upper Nile drainage basin as the best possible explanation. The
deposits themselves invariably indicate much greater Nile capacity and
competence, a rapidly shifting channel carrying coarse sands and gravels,
and sandy levees, frequently breached by violent floods,™ Presumablys

12. Fairbridge (1963) suggests the opposite interpretation, that the late Fleisto-
cene silts indicate declining Nile floods, deposited as the river choked in its own
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5 Periods of Nile downcutting came in response to decreasing Nile
discharge (shorter flood seasons? lower flood amplitudes?), decreasing
' ediment yield, or a changing ratio of bed load to suspended load. Possi-
b all of these factors were combined.

Turning to the local deposits of the Egyptian wadis, it can be said that
all of these sediments suggest a moister climate with more frequent rains
ﬁ some duration or intensity, This can be argned on several premises.
or one thing, greater stream competence would be required to transport
Thed load which was far coarser than the one moved in the same wadis
today. Similarly, the preserved deposits in small or intermediate-sized
wadis commonly indicate a wadi bed several times broader than the
wadi floor is today. This can best be explained by greater discharge and

a greater proportion of bed load. In the case of the Shaturma beds, the

a

)
=

a luvial fill can again be traced upslope to colluvial screes and slope
detritus, providing evidence for exceptionally significant overland flow
;{nd upland denudation. It must be emphasized, however, that every
aép_ﬂsit does not suggest equally moist “pluvial” conditions. The bedrock
erosion and transport of well-rounded, coarse gravels prior to, and at the
:{gﬁjg of, depasition of the Wadi Floor Conglomerate marks a long period
of moister climate, presumably semiarid in character and quite com-
able to the middle Pleistocene pluvials. Conditions have never been
as moist again, and subsequent wadi alluvia point to less significant cli-
;j_f_:iﬁtic fluctuations, with moister oscillations never passing the arid /semi-
arid threshold. The gravels interdigited with the Korosko Formation
i-.Table 6-1) are subrounded only, while those of the younger formations

tend to be subangular.”

atl. The deposits and their stratification speak eloguently against such an argu-
“ment, as has been repeatedly emphasized in Chapters 3 and 6. Why should a river
reduced to a mere trickle” carry masses of pebbles from the Hudi Chert exposures
i the central Sudan as far downstream as Cairo, a distance of 1800 kilometers or
nore? Today, the Nile bed exhibits almost no pebbles whatever, because the stream
AL the competence to transport them. Why should a stream that maintained a
E‘??l'_ of overflow channels on a floodplain several times wider than that of today be
sidered to have been choking in its own silt due to lower flood discharge than at
ent? This seems particularly unreasonable when the deposits indicate frequent
e breaching, channel shifts, and crevasses, all of which point to exceptionally
lent floods. In short, Fairbridge's interpretation cannot be reconciled with the
el facts nor with geomorphological theory,

_ 13 The exceptional degree of flattening of the Nubian gravel samples (Table
%=1} can be attributed to lithology, The ferruginized sandstone or ironstone pre-
=il in gravel form was originally derived From thin ferruginous beds within the
tone or from deeply patinated surface shells, both of which produce a slablike
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The question can also be raised whether an entire alluvial unit is 1
the product of a single spate or of, at most, a few exceptional floads
Certainly, not all of the local wadi deposits were laid down at the Sﬂmf;
rates. The period of bedrock incision associated with the potholing, prior
to deposition of the Wadi Floor Conglomerate, probably involved a Jop
period of time. Bedrock cutting of this type requires many periods D%

rotracted, vigorous wadi flow. Deposition of fairly homogeneous, poorly
stratified sands or silts usually requires a longer time than that of well-
stratified, current-bedded, coarse-grained deposits. So, for example, the
radiocarbon and general stratigraphic evidence suggests that the Ineiba
Formation was gradually accumulated over an interval of as much as §
millennia, which implies a rate of between 1 and 2 meters of
sediment—along the length of the stream—per 1000 years. But, needless
to say, innumerable erosional disconformities exist, so that the resulting
deposits are the net result of repeated scour and fill over the centuries.
Significantly, no massive graded beds were observed anywhere, and
well-defined, thick, uniform lenses—of the type suggesting a single major
phase of flood aceretion—are absent. It should also be emphasized that
catastrophic floods today do not lead to deposition of great masses of
coarse detritus, They may breach older deposits or man-raised obstacles,
but they seldom leave more than a thin layer of material, invariably of
finer grade than adjacent terraced alluvia," These geomorphic arguments
that aggradation by desert streams is a slow process are fully borne out
by the temporal relationships between nilotic and wadi units, hoth of
them seen within a radiometric framework.

A final problem concerns the relationship between periodic wadi dis-
section and the changes of Nile floodplain level. Did the local Egyptian
climate oscillate repeatedly, usually in phase with the Ethiopian floods,
or did Egyptian climate remain more or less constant, with the aggrada-
tion-degradation cycles solely a response to fluctuations of the local base
level? There is little direct evidence to resolve this point. The type
section of the Kibdi Member in Khor Adindan shows, however, that wadi
alluyiation, after at first keeping pace with nilotic aggradation, ultimately

14, The great spates reported by Hume (1925; 83) and others to have deposited
several kilotons of rock at a time are essentially restricted to the northern half of the
Eastern Desert, and there is no evidence for such fluvial activity anywhere in Lower
Nubia in post-Pleistocene times, When such exceptional spates do occur, deposition
remains restricted to a small part of the wadi floor, usually to a few hundred meters
of the wadi length. Even such floods would require repetition gach year for
centuries before an appreciable sedimentary layer could accumulate along the
whole wadi.
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ased before the initiation of a renewed period of Nile dissection. In
& BI- words, local climatic changes were underway during the last part
he alluvial phase. Although this example is unique, we favor consist-
application of the geomorphic argument (see Chap. 2) that dissec-
on accompanied the waning stages of each pluvial oscillation.

" The late Pleistocene and Holocene paleosols of Nubia provide few new
terpretive vistas beyvond those discussed in Chapters 2 and 3. The last
' paleosol, formally defined as the Omda Soil, is reasonably well es-
ished in Nubia, as it is near Kom Ombo. In Nubia, its absolute age
be fixed with slightly greater accuracy as no older than 6000 p.c. and
e younger than 5000 B.c. A similar red paleosol is described from the
1 el-Hagar by Robinson and Hewes (1967). Of some interest is the
atigraphic isolation of a Calcorthid paleosol, dating ca. 10,000 B.c., in
i Or. It may well be equivalent to the duricrusts or subsurface
cium accumulations occasionally noted on the topmost beds of the
Darau Member at Kom Ombo. Carbonate enrichment at the top of a
pentary unit suggests increasing aridity. Yet comparable soils do not
n today in a hyperarid environment such as southern Egypt, another
r supporting our overall interpretation of wadi alluviation and dis-
jon. A final word may be said about vertisols in Nubia. Our own work
meovered little substantive information on these phenomena in
Bayptian Nubia, although incipient vertisols of epigenetic and synge-
etic type undoubtedly exist in beds of the Masmas Formation. Publica-
on of detailed profiles and analyses by de Heinzelin and Paepe from the
avations in similar sediments near Wadi Halfa should contribute to
understanding of these paleosols.
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The Kurkur Oasis

Introduction

Kurkur, one of several minor oases dotting the Libyan Desert of southern
Egypt, is located at 23° 54' N, 32° 19’ E, about 55 kilometers west of the
Nile (Fig. 2-5). Unlike the great oases of Kharga, Dakhla, Bahariya,
Farafra, or Siwa, Kurkur is not a closed depression of eolian origin,
Tnstead, it is a vegetatﬂcl gorge where Wadi Kurkur descends from the
limestone uplands and intersects a modest aquifer. The resulting slow
seepage of subterranaean water supports some vegetation and a number
of brackish wells.

Historical information on the Kurkur Oasis seems to be entirely lacking
until the Franciscan missionary Theodor Krump arrived here on Decem-
her 15, 1700, with a caravan on its way from Asyut and Esna to Sennar
( Gumprecht, 1850 ). During the later Islamic period, the oasis served as a
relatively important watering place for caravans on the Darb el-Bitan,
which ran from Farshut or Esna through Kurkur and Dungul to Sheb,
where it joined the Darh el-Arbain to the Sudan. Secondary caravan
routes from the Nile Valley (Darau, Aswan, Dihmit, and Tafa) also
converged on the Darb el-Bitan near Kurkur. In addition to the lucrative
Sudanese traffic in slaves, ivory, gum, hides, gold, and ostrich plumes,
considerable local traffic from Daran and Aswan was directed to the
natron deposits at Sheb, used for soap production in Upper Egypt ( Mur-
ray, 1939).

The Mahdist Wars in the Sudan and the subsequent establishment of
the British hegem{my effectively terminated the Libyan Desert caravan
trade after about 1880, Today, the only traffic is single nomad families or
individuals moving between Kurkur and Dungul, Sheb, and P{Jssibl}r
Seclima. After the Mahdist raid on Kharga during the summer of 1893, the
British maintained an outpost of Ababda at Kurkur until the termination
of hostilities in 1898. A number of huts and a trench remain from this one
period of known historical habitation ( Ball, 1902; Evans-Pritchard,
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35). During the present century, there has been sporadic pasturing of
, goats, and camels by nomadic Ababda herders moving between
; u. Gebel el-Barga, Kurkur, and Dungul. There were no traces in
1 g3 of recent occupation.

cheological remains of historical age are limited to potsherds of
arse, utilitarian ware found by David Boloyan in the oasis and to a
lenistic amphora reported by Murray (1939) from the Kurkur fore-
. Even though more materials may be present in the eolian sands
s cng the oasis, these isolated finds tend to emphasize the lack of ex-
d habitation at Kurkur throughont the historical era. By contrast,
_a_lqg;ica] evidence at the Nug Maneih clay pan, west of Gebel Barga
. 2-5), suggests that cultivation was certainly once practiced after
radic rainfalls in ancient times { Murray, 1939}, In fact, Schweinfurth
01 was informed in 1882 that the Ababda sowed crops on the

arn foothills of Gebel Barqa after rains.

Early Work on the Kurkur Pleistocene

first and only early systematic geomorphic and geologic study of the
ur Oasis was made by John Ball (1902) in January, 1901. Ball drew
er rough form map of the area at 1:25,000 and erroneously con-
that the oasis occupied a closed depression with no surface drain-
e outlet. In the absence of visible tectonic deformation, he ascribed the
ary origin of the valley to wind action. He recognized and partially
ed the widespread caleareous tufas with their plant impressions
and shells, however, and interpreted these as freshwater deposits of
tocene period of moister climate. He also recognized age and facies
nces in these tufas, distinguishing three well-marked “forms™ a
ik, indurated tufa found on the upland surfaces, contrasting with two
of softer, lighter colored material on the actual oasis floor. These
iet remarks held the key to the Pleistocene of the oasis, On the basis of
Ured Lucas’ analyses of water from the wells, Ball suggested its indirect
from rainwater on the plateau, rather than from artesian sources.
lanation of the hydrogeology was given, Temperature and baro-
IC pressure were recorded several times daily for four days during
s stay and suggested that winter temperatures here are systemati-
ower than those at Aswan by some 3° to 5° F (2° to 3° C). A slight
was noted on January 25, 1901,
though William F. Hume passed the Kurkur escarpment on a geo-
reconnaissance from Kharga to Edfu in 1908 (Hume, 1908), he did
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not enter the oasis. The next visitor was the geologist Kurt Leuchs (1913,
b), early in January, 1911. Leuchs mapped some of the conglomerates :11;
the foot of the limestone escarpment. Although he rendered a good
genmorphﬂlﬂgica] description of the cuesta and its western dip-slnpﬂ
Leuchs did not enter the oasis via Wadi Kurkur and failed to discover thej
drainage outlet. He noted that quartz sands of eolian origin were embed-
ded in the tufas and found a rich Paleolithic site resting on top of the
spring deposits.

The normal drainage of the oasis was first recognized when Richard
Uhden (1930) entered via the camel track of Wadi Kurkur in mid.
October, 1927, while on a geomorphologic reconnaissance from Dabud (o
Dungul Oasis. Uhden elaborated on the fluvial origin of the depression
and described steplike erosional surfaces in the limestone plateau at, and
just west of, the oasis. Well-rounded limestone gravel as well as detritus
were found under and, to a more limited extent, within the tufas. This
led Uhden to postulate that considerable erosion had gone on simulta-
neously with tufa deposition in the valley bottoms. In another paper,
Uhden (1929) gave an excellent account of the retreat of the limestone
escarpment. Curiously, his rather pertinent observations passed unno-
ticed by later authors.

In January of 1934, Jean Cuvillier (1935a) was the first geologist to
travel by car in the Gebel Gharra and Kurkur area. Although his work
was primarily devoted to the local bedrock geology, the sycomore or
mulberry fig (Ficus sycomorus L.) was identified from leaf impressions
he had collected from the pasis tufas. Suprisingly enough, Cuvillier also
considered Kurkur a closed depression. -

In 1938, the oasis area was surveved by Khalat Mursi for the Desert
Survey of Egypt. The director of the survey, George W. Murray, visited
Kurkur on two oceasions, in May and December of that vear, and subse-
quently published a ca. 1:87,500 form map, emphasizing the normal
drainage of the oasis (Murray, 1939). It is amusing to note his remark
that “neither Ball nor Cuvillier would believe me when I told them of the
result of our 1938 survey” (Murray, in [itt., May 24, 1963 ).

Interest in Kurkur was recently revived as a result of the High Dam
project at Aswan. In the first part of 1962, the Desert Institute of Egypt
carried out a geomorphologic study of the sandstone plains west of the
Nubian Nile, touching on Kurkur somewhat peripherally (Shata, 1962 ).
Shata identified two distinct tufas, one a plateau tufa, c;fpping the rim of
the limestone platean, the other forming a + 15 meter wadi terrace. 1t
was hypothesized that the groundwater supply of the oasis was related ta
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faults which allegedly provided a direct connection between the sand-
<tone aquifer and the limestone strata, In mid-January of 1963, the oasis
hriefly visited by Said and Issawy (1965), who also distinguished the
atean and terrace tufas in addition to extensive “lake” deposits. The
! avation of the oasis was attributed to the terminal Upper Pleistocene.
06364, these same authors studied the Dungul Oasis in some detail,
d Bahay Issawy also accompanied James Hester's brief archeological

urvey at Kurkur during a part of December, 1963 (Hester and Hobler,

The Work of the 1963 Yale Expedition

ite the sound preliminary study by Ball (1902) and the cursory
. of earth scientists since then, information and understanding con-
ming the geomorphology and the Pleistocene record of Kurkur have
mained rather rudimentary. The well-known study by Elinor Gardner
932h) at the Kharga Oasis, some 200 kilometers to the northwest,
ned to suggest that detailed work at Kurkur might permit another
eh local paleoclimatic sequence, independent of external complica-
ns such as Ethiopian pluvials. And Paleolithic archeology seemed
ually promising in view of the work at Kharga and Leuchs’ discovery
\ccordingly, from its inception in May, 1961, the Yale Prehistoric
ia Expedition made plans to study Kurkur, and the trip was under-
early in March of 1963 (see Reed, 1964). We mapped the geology
geomorphology of an 110-square-kilometer area (Figs. 7-2,
much of it in detail (Fig. 7-11)—and recorded sections by de-
led Abney traverses totalling 22 kilometers in length, Some seventy
ent and rock samples, six gravel collections, and a dozen potential
en samples and macrobotanical specimens were retrieved by us. Part
our field work was carried out in close collaboration with Egbert G.
¢igh, Jr., (malacologist) and David S. Boloyan (archeologist). Subse-
It sedimentological study in Aswan and at the University of Wiscon-
* compensated for the tight field schedule dictated by restricted sup-
oS - If more time had heen available, the work would preferrably have
1 extended to other wadis issuing from the scarp both north and
't of the oasis and to the Libyan Desert further west.
the palynological and macrobotanical materials are being studied by
ladeleine Van Campo. The results available to date are outlined in
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Bedrock Lithology

The bedrock lithology and stratigraphy exposed along the cuesta escarp-
ments and in the oasis area can best be described in a little detail since
geological work has so far been restricted to cursory visits. Unless other-
wise stated, lithological data are based on regional mapping, sections,
and rocks samples studied in 1963, With some modifications, the stratig-
raphy itself follows Cuvillier (19354, b). The bedrock geology,
mapped at a medium scale, is shown by Figs. 7-1 and 7-2. Lithostrati-
graphic units, beginning with the base of the sequence, are as follows.

a) Nubian Sandstone (over 50 m, resting disconformably at depth on a
Precambrian basement ). White to very-pale-brown, coarse-grained
sandstones of moderate consolidation and with both high porosity
and permeability. Exposed 15 kilometers east of Kurkur on the Ka-
labsha Plain (Fig. 2-1) in facies similar to those elsewhere in
Egyptian Nubia (Chap. 5). Upper Cretaceous.

b) Dakhla Shale (90 m). Primarily light-gray (10 YR 7/1, 2.5 Y 7-§/2),
fissile, clayey siltstones and shales of moderate consolidation, with
extensive limonitic staining and commonly charged with evaporites.
Intercalations include ferruginous, brown (7.5 YR 5/4) to reddish-
brown (2.5 YR 4/4) or weak red (10 R 4/3) siltstone (1 to 3 cm
thick) and, more rarely, lenses of white (10 YR) gypsum
(several mm thick). Carbonates are almost completely absent, so
that the adjective “marly,” used by Leuchs (19134, b) and Cuvillier
(1935a), is inappropriate. Although locally sterile, these shales are
interbedded with a marly limestone containing the Mesozoic oyster
Exogyra overwegi at Gebel Gharra (Cuvillier, 1935a). The im-
permeable Dakhla Shale is widely exposed at the foot of the major
escarpment from south of Kurkur to north of Gebel Gharra, form-
ing a distinctive geomorphic unit designated as the Kurkur Fore-
land (Fig. 2-5).

¢) Kurkurstufe (4 to 5m). As correctly defined by Cuvillier (1935a, b),
this unit is a duplicated bed of fossiliferous, ochrous limestone
found at the top of the Dakhla Shale in the Kurkur-Gharra area.
The typical facies is a massive, brownish-yellow (10 YR 6-7/6),
indurated limestone (to 2.5 m) with dispersed sand-size aggre-
gates of shale. Limonitic staining is general, and oolitic concretions
of limonite and hematite oceur. Intercalated with and resting on
these highly fossiliferous limestones are shaley and marly beds, in-
cluding: (i) brownish-yellow (10 YR 6,6 ), limonitic, thin-bedded,
calcareous sandstones and marls (to 1.5 m), and (i) olive (5 ¥
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Fig. 7-1. Geological section from Kurkur to the Nile Valley. Topography west of Kurkur is uncertain Map: UW Cartographie Lab.
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are present, as well as sodium and magpesium sulfates and halite
'f',jee Ball, 1902: 33 ff.). This major aquifer forms the great cuesta
at Kurkur itself. Rare Nautilus sp. and frequent globigerinas of the
: EW“S Rosalina suggested a Danian age to Cuvillier (1935a). Rest-
ing disconformably on the Kurkurstufe and of a rather different
facies than the underlying shaley and limonitic sequence, the local
" Chalk should probably be attributed to the Paleocene.'
ummulitic Limestone (local thickness 6 m, attaining 100 m further
north and west ). This massive, indurated, light-brownish-gray (2.5
Y 6,/2) limestone contains Nummulities biarritzensis var, praecursor
( Leuchs, 1913b). It forms the great cuesta at Gebel Gharra and
sputh of Kurkur, Small sections of the Nummulitic are preserved a
ittle north of Kurkur, but the formation as such begins at the
second escarpment some 15 kilometers west of the oasis. Lower
ocene.
teau Tufa (40 m). Very-pale-brown (10 YR 7/4), semicemented
 freshwater limestones, consisting of eryptocrystalline calcite with
. an admixture of quartz sand, clay, and occasional conglomerates.
The dominant travertine facies is moderately impermeable. Prob-
“ably of Pliocene age, this formation will be considered in further
detail below.

Structure

ough broadly horizontal, the Cretaceous to Pleistocene sedimentar-
the Kurkur area exhibit local warping and, in some areas, minor

Fig. 7-2. Bedrock geology of the Kurkur area. Map: UW Cartographic Lab.

4-5/3) to very-pale-brown (10 YR 7/3), glanconitic marls and
siltstones (60-80 em). This massive and impermeable unit forms 2
minor cuesta at the foot of the great escarpment between Kurkur
and Gharra and is critical to an understanding of the hydrogeology
of the oasis. Cuvillier (1935a) has identified the fauna, with four
echinoderms and some thirty-five molluscan genera, as Danian
{terminal Cretaceous).

d) Chalk Unit (70 m). Mainly a homogeneous, moderately thin-bedded,
white (2.5 Y 8/2) to very-pale-brown (10 YR 8/4), chalky lime-
stone, ocecasionally intercalated with massive, light-brownish-gray
(2.5Y 6/2) limestones (2.5 to 5 m). Some medium quartz grains

g. The average dip is up to 192 WNW, but structural instability of
a Shale at the foot of the scarp has induced sliding and sagging
rlying strata. As a result, local bedrock along the cuesta peri-
dips eastwards at 1% to 3%, in contrast to the overall westward
ping may be locally apparent in the Chalk at the scarp face
7-8) and, more commonly, among the irregular shale masses
: ed long the Kurkur Foreland. Near the South Well, karstic solu-
has also led to local slumping of the Chalk. Faulting is absent in the
e Plateau Tufa, and all vounger Pleistocene deposits in the oasis
st of the scarp, however.

he Lower Tertiary of Egypt is currently being subjected to sweeping strati-
- Fevisions on microfaunal grounds. At Luxor, the Esna Shale, which underlies
rmost Nummulitic Limestone (Lower Libyan or Theban Formation), is now
o oecupy all of the Lower Eocene (Berggren, 1964). Similarly, there are
itological grounds for including the Danian within the Paleocene (Berg-
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Although local bedrock structure appears to be fairly uniform and
wcomplicated, it plays a significant role in the overall pattern of feo-
orphic units. Apart from the terrain details of the Kalabsha Plain (Fig,
59, the Chalk and Nummulitic escarpments are structurally controlleq
estas, reflecting lithological differences in slightly inclined sedimentary
-ata. The location, and possibly the origin, of the major cuesta ESCHTP;-
ent is almost certainly related to the Rofa Fault (see Chaps. 2 and 5).
1e total vertical displacement at this fault is unknown, but, from the
Htude of Kom Ombo to that of Kalabsha, the scarp remains unmistaka-

aligned with the Rofa Fault, despite subsequent erosion and retreat
r some 12 to 35 kilometers. Systematic geophysical exploration will he
sential for a clearer understanding of the structural geomorpholagy
re as elsewhere in southern Egypt.

General Geomorphology

1 analysis of the terrain of the Kurkur area has already been made
Jutzer, 1965 ), and discussion of the regional landforms may be limited
an outline of the different geomorphic units ( Fig, 2-5).

) The Kalabsha Plain, discussed in detail in Chapter 5.

) The Kurkur Foreland is primarily an area of irregular, dissected
shales, located 5 to 15 kilometers east of the cuesta rim. The con-
centrated scarp drainage and the impermeable bedrock have per-
mitted a dendritic drainage pattern to develop. Local relief in
5-kilometer squares is hetween 25 and 35 meters, increasing ab-
ruptly to over 100 meters among the cuesta outliers at the foot of
the scarp.

| The Limestone Cuestas are formed by the Nummulitic Limestone,
indurated massive Chalk strata, the Plateau Tufa, and the Kur-
kurstufe ( Figs. 7-2 and 7-8). The wadis have cut 50- to T0-meter-
deep, steep-sided, “youthful” valleys into bedrock. Local relief of
the Chalk escarpment at Kurkur averages 100 to 150 meters, in-
creasing to a maximum of 300 meters at the prominent Nummulitic
ridge known as Gebel Gharra. Drainage patterns are dendritic, often
with subparallel trends near the cuesta rim—where second- 10
fourth-order wadis may be perpendicular to the escarpment. Even
in this area of maximum dissection, texture is very coarse and fhe
drainage density is only 2,3 (Butzer, 1965 ).

) The Kurkur Pediments are developed adjacent to the oasis, between
the Chalk and the Nummulitic cuestas, Well-developed surfaces, 1
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major part exhumed from under the younger Plateau Tufas, can be
identified at 360 to 365 meters and at 340 meters (Fig. 7-8). A
later, incipient pediment level occurs at 320 to 325 meters. The
erosional surfaces themselves are almost horizontal, offset from the
flat-topped residual masses by steep rectilinear slopes and sharp,
angular knickpoints and crest slopes. Local relief is on the order of
50 meters. The watershed lies some 2 to 6 kilometers west of the
Chalk Cuesta, and further west the drainage follows the dip slope,
terminating in depressions near the foot of the Nummulitic Cuesta,
) The Libyan Tableland, beyond the Nummulitic Cuesta, is a flat,
] gently undulating limestone hammada at 400 to 500 meters. In the
absence of wadis or bedrock rills, extended gentle swales—with no
apparent patterns and of complex origin—control any drainage.

The Groundwater Resources

iter is presently available in two shallow waterholes near the place
(1902) called the South Well. In the more northerly of the two
ools, the water table is at an elevation of 310 meters; in the more
erly pit, 35 meters away, it is at 309 meters. Ball's North Well was
'ina]ly located some 330 meters further north, at approximately 317
rs {as determined by the Desert Survey in 1938). This particular
hole was already sanded up in 1938 (Muwrray, in litt, June 21,
). A later pit, dug 1.8 meters in depth near its former locality, is now
although Muhammad Said Suleiman, the expedition guide, claimed
water can still be tapped at about 2 meters or so. If this is the case,
tanding water table here would be at about 314 meters.

According to Ball (1902), the North Well had the better water, The
sis of water from the South Well (by A. Lucas) indicates a high
leral content (in parts per million): silica, 30; iron and aluminum
Squioxides, 9: calcium carbonate, 245; magnesium, 246; chlorine, 365;

5 Because Ball (1902) recorded water at — 1 meter, this implies that the
indwater table dropped by at least 1 meter in about 60 years, In 1934, the water
Wwas at about 1.5 meters (Cuvillier, 1935a). It is noteworthy that, in 1700,
P& caravan—supposedly including 2000 camels and 200 donkeys—spent a day
14 two nights watering here (Gumprecht, 1850). Although no information is
ble. concerning the rate of water How at South Well today, it seems incredible
t the pasis would now have sufficient water for a caravan even half that size.
are 4 number of sand hills mixed with dead remains of Tamariz amplexicaulis
ipper reaches of Northwest Wadi. Boulos (1966) attributes these phytoge-
]:ﬂlll:ld:s to a past perind with greater moisture.
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and sulfates, 779. Soluble salts are precipitated on the adjacent bedrock
exposures, and salt efflorescences are common on the surficial deposits
of the South Well area. The mineral content of the groundwater appearg
to increase downstream, and the decline of the North Well may be re.
lated to the failure of the Ababda to visit Kurkur regularly in recent
Vears.

In order to establish the origin of groundwater at Kurkur, lon gitudinal
sections of the uppermost wadi and its tributaries were prepared, and the
vegetation was physiognomically mapped. The plant geographical datq
were subsequently complemented by the observations and species identi-
fications of Boulos (1966). The profiles (Figs. 7-4 to 7-6) show that
sandy alluvium or eolian quartz sands underlie much of the wadi floor to
depths of 3 meters or more. The lowermost 700 meters of Northwest
Wadi are alluvial, overgrown with acacia trees ( Acacia raddiana), dum
palms (Hyphaene thebaica), small succulents (Zygophyllum coc-
cineum), low evergreen thorns (camelthorn, Alhagi maurorum), aca-
cia brush ( Acacia flava ), and halfa grass ( Desmostachya bipinnata ). The
vegetation terminates at a Chalk sill (Fig. 7<), and, on the bedrock
reaches further upstream, plant growth is limited to acacia shrubs, halfa
grass, and rare succulents. Identical conditions prevail along the first 400
meters of North Wadi, above the confluence with Northwest Wadi, The
heart of the oasis, in Central Wadyi, is a 650-meter stretch of eolian quartz
and lime sands between Km 0.13 North and Km 0.51 South (Figs. 7-3,
7-5 and 7-7 ). Dum palms are dominant here, with a scattering of stunted
date palms ( Phoenix dactilifera) and an undergrowth of tall halfa grass,
Reeds (Typha australis, Phragmites communis) and cattails (Juncus
arabicus) are prominent in the salty area near South Well, with camel-
thorn dotting the higher-lying, peripheral dune sands.®

There is a small depression at Km 0.48, lying some 50 to 80 centimeters
below a threshold of bedrock and sand. A trace of light-gray alluvial s0il

3. The spontancous vegetation of Kurkur has been somewhat degraded by the
pasturing of camel, sheep, and goats and by the making of charcoal from acacia
branches and fibre obtained from dum leaves (see Evans-Pritchard, 1935; Murray,
1938}, Even more t‘l::vus{aﬁng is the apparent practice of passing travellers to burn
a strip of vegetation—"to reduce water loss” according to the expedition guide.
Over sixty dead, charred dum trunks were counted in Central Wadi, the victims "E‘f
one such senseless conflagration. Our guide added his share during the expedition’s
stay by destroying the pretty cattails at the southern end of Central Wadi. Boulos
(1966) reports a further conflagration a few months prior to his stay at Kurkur
during December of 1964. According to his information, the burning practice was
intended to destroy old halfa grass and promote new growth, more palatable as
animal pasture. The burning of palms would be “accidental” in this context.
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rests on an unknown depth of sand at this point. The salt-encrusted
Chalk bedrock standing over the southeastern edge of this shallow swale
chows sag and slump effects, suggesting a fossile sinkhole, formerly some
50 meters or so in diameter. The downstream part of Central Wadi
confirms this impression; water and wash are largely absent at the sur-
face, with water reemerging from a sandy stretch over the impermeable
Kurkurstufe at Km 1.4 to Km 1.5 South, an area that supports a growth of
:féeds-, cattails, camelthorn, and some low tamarisk bushes ( Tamarix am-
piexisduﬂsji In view of the peculiar wadi gradient and the nature of the

: T—3. The South Well area of Kurkur Oasis, Inoking south. The karstic depression
tited left of the crest o