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Ab stract
In the field sea sons of 1990 to 2008 the Com bined Pre his toric Ex pe di tion con ducted an ex ten sive ar chae o log i cal,
archaeozoological, archaeobotanical and geomorphological field work at more than a hun dred sites in the Nabta,
Kiseiba, El Kortain, Gebal El Beid, Gebel Ramlah and Berget El Sheb Ar eas, South West ern Desert of Egypt. The re -
search has helped to de velop a long chro no log i cal se quence of Late Gla cial and Ho lo cene cli ma tic changes in the re -
gion. The cli ma tic se quence has been sup ported by more than 300 14C and OSL as says that per mit ted to place most of
the cli ma tic events in a firm chro no log i cal frame.
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IN TRO DUC TION

In the field sea sons of 1972–1977, 1979–1980, 1990–
1994 and 1996–2008 the Com bined Pre his toric Ex pe di tion
con ducted an ex ten sive ar chae o log i cal, archaeozoological,
archaeobotanical and geomorphological field work at more
than a hun dred pre his toric Ho lo cene sites in the South West -
ern Desert of Egypt at Nabta, Kiseiba Scarp, Gebel El Sheb,
Bir Safsaf, El Kortein, Gebal El Beid, and Gebel Ramlah
playas, south of the Eocene Sin El Kadab Scarp and north of
Su da nese bor der (Figs 1, 2). The work has helped to de velop
a long chro no log i cal se quence of cli ma tic and pre his toric
changes in the area. This se quence has been sup ported by
nearly 300 14C and OSL as says that per mit ted to place most
of the cli ma tic and cul tural events in a rea son able chro no log -
i cal frame (com pare e.g., Schild, Wendorf 2001a, b, c, 2002;
Wendorf, Schild 1980; Wendorf et al. 2001, 2007).

THE BASE

Strati graphic and sed i men tary data were re corded in the
ex ten sive cross-sec tions opened in ar chae o log i cal cut tings.
A sys tem of nu mer ous strati graphic trenches sup ported by
sed i ment cor ing, up to nearly 10 m in depth, yielded a se ries
of long cross-sec tions, in some cases reach ing a ki lo me ter in
length. Large and mid dle scale geomorphological map ping
com pleted the field work.

A sub di vi sion of the re corded data into wet (Hu mid
Interphase) and hyperarid (Arid Phase) cli ma tic units was
based on the pres ence of ap par ent, ma jor un con formi ties re -
corded in the field, be it trun ca tions re sult ing from eolian ero -

sion and/or clear, ma jor changes in the char ac ter of deposi-
tion, e.g., eolian to lac us trine and vice versa. Chro no log i cal
bound aries of the de fined chronostratigraphic units/phases
and interphases, al though based on a very large num ber of
14C as says are apt to be closer to re li abil ity, how ever, one has
to bear in mind that nearly all of the dates from the bor der
zones of two con sec u tive phases over lap at one S. 

In spite of a long and in ten sive work on the Ho lo cene ar -
chae ol ogy of the South West ern Desert, the re cov ered bi o -
log i cal, data is not al ways con clu sive. The im pov er ished
fauna is mo not o nous, ex cept for the ap pear ance of do mes tic
an i mals, and only dur ing the Lo cal Cli ma tic Max i mum it be -
comes some what richer (com pare Gautier 2001; Bocheñski,
Tomek 2001). The same goes for the re cov ered flo ral eco-
facts (Wasylikowa et al. 1995). 

All of the time/cli mate units for the paleoecological
changes in the South West ern Desert co in cide with no tice -
able, sharp twists in the ma te rial cul ture of peo ple col o niz ing
the area, which are par tic u larly vis i ble in tech niques and
styles of flint work ing as well in the pot tery mak ing meth ods
and dec o ra tion mo tifs. These spe cific cul tural time/space
units have been de fined, de scribed and named dur ing the
course of the Com bined Pre his toric Ex pe di tion’s work in the
South West ern Desert of Egypt. We de cided to give the same
names to the time/cli mate units de fined in this area. 

THE SE QUENCE

Nine wet pul sa tions, trig gered by the north ward mi gra -
tion of the Inter-Trop i cal Con ver gence zone (ITZ) and the re -
sult ing in flux of moist south ern air bring ing dis crete sum mer



rains, have been iden ti fied in the South West ern Desert in the
Late Gla cial and Ho lo cene (Fig. 3). The old est of these is re -
corded in the nar row Nag El Dib Playa, a rel a tively small ba -
sin im me di ately bor der ing Nabta Playa on the south-west.
The ba sin is filled with sandy and silty de pos its of var i ous
ages. At the base of the se quence is a lam i nated al lu vial/
lacustrine sand with char ac ter is tic con cen tri cally lam i nated
mud balls, sug ges tive of a sandy beach en vi ron ment. A few
pre lim i nary OSL tests per formed by Pro fes sor Andrzej Bluszcz
may place this bed near the early Green land Interstadial 1, per -
haps in the Bølling (GI-1e) time zone (?) No where in the
South West ern Desert are the traces of hu man oc cu pa tion as -
so ci ated with this pe riod of time.

The sec ond wet ting pul sa tion is clearly ev i dent in nu -
mer ous playas con tain ing set tle ments of the El Adam ar chae -
o log i cal time/space vari ant. Par tic u larly in the El Adam
Playa, south-east of the Kiseiba Scarp (Wendorf et al. 1984),

in the large Gebal El Beid Playa, just south of the Eocene Sin
El Kadab Scarp (Wendorf, Schild 1980) and in Nabta (Wen-
dorf et al. 2001) Playa (Fig. 4). Thick beds of lam i nated
and/or lay ered sand and silty sand with rich rhizoconcretions
are un der ly ing the sandy playa de pos its con tain ing El Adam
ar chae o log i cal re mains sug gest ing that they might have been
de pos ited be fore the EL Adam wet pul sa tion, per haps in the
mid dle and late Green land Interstadial (GI-1c-a). Re cov ered
scanty flo ral macroremains and wood char coal in di cate poor
and mo not o nous veg e ta tion most prob a bly of con tracted
desert char ac ter tied to small oases in the cen tral parts of
playas.

At two other sites: E–77–7, in El Gebal El Beid Playa,
some 40 km north-east of Gebel Nabta, and E–06–1, in Nabta 
Playa some bo tan i cal re mains were also re cov ered. In the for -
mer the fol low ing flo ral macroremains were iden ti fied: char -
coal of Tamarix sp. (Barakat 2001: 596), charred seeds
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Fig. 1. Ma jor Stone Age sites in Egypt and the lo ca tion of sites men tioned in the ar ti cle (com pare Fig. 2). Key: Tri an gles. Var i ous
Paleolithic sites and groups of sites; Stars. Var i ous Neo lithic sites and groups of sites. Af ter Mahzer et al., 2005.



iden ti fied as wild mil let (Panicum turgidum), a seed of a
plant be long ing to Paniceae and four seeds be long ing to two
taxons, pos si bly Leguminosae (Wasylikowa et al. 2001: 606, 
1995; Close, Wendorf 2001: 69). Site E–06–1 pro vided
Tamarix sp., Citrullus colocynthis, Echinochloa colona,
while in one of the sam ples from Hearth 35 seeds of the
Poaceae grass were found (iden ti fi ca tion by Maria Lityñska
Zaj¹c, com pare Jórdeczka et al. 2012: 367). The re cov ered
flora with tama risk as the only tree spe cies in di cates to
Barakat (2001: 600) an en vi ron ment sim i lar to that of the ex -
tant small oases in the deserts of south ern Egypt. Fur ther to
the south, how ever, at Selima, Oyo and El Atrun, Su dan, el e -
ments of sahelian flora ap pear in the pol len sam ples dated to
lower early Ho lo cene (e.g., Haynes et al. 1989). 

At some sites, e.g., E-06-1, Nabta Playa, eolian sand
beds cover the cul tural de pos its of the El Adam en tity (Fig.
5). At Site E-79-4 in Gebel El Ghorab Playa, eolian sand un -
der lies the sandy playa de pos its of the fol low ing El Ghorab
Hu mid Interphase dur ing which silty sand and oc ca sion ally
sandy silt were de pos ited in playa ba sin. A num ber of ra dio -
car bon dates se curely place this wet pul sa tion be tween about
8500 – 8200 uncal. years BP. The on set of the fol low ing hy -
per arid con di tion is seen in the El Kortain ba sin, ca. 20 km
north of Nabta Playa, in a strong vertisolization of the lac us -
trine silty sed i ments in which the El Ghorab (Site E-77-6)
cul tural ma te rial has been bur ied (Wendorf, Schild 1980:
99). At El Adam Playa, south-east of Kiseiba Scarp, a pol -
ished, re de pos ited El Ghorab cul tural ma te rial is em bed ded
in al lu vial sand of a wadi cut ting into the playa de pos its of the 
El Adam wet pul sa tion and cov ered by the lac us trine silty
sand with the em bed ded El Nabta ar chae ol ogy , thus wit ness -
ing to a con sid er able low er ing of the base level, pre sum ably
due to de fla tion phe nom ena dur ing the post-El Ghorab Arid
Phase (Schild, Wendorf 1984: 29). At El Ghorab Playa this

pulse of aridization is seen in a no tice able in flux of eolian
sand in the de pos its im me di ately suc ceed ing the El Ghorab
cul ture layer (Lower Cul tural Layer) at Site E-79-4 (Schild,
Wendorf 1984: 21-23; Kobusiewicz 1984: 137).

A long hu mid interphase (about 8050–7300 uncal. years
BP) fol lows the Post-El Ghorab Arid Phase. It is the time of
the El Nabta and the sub se quent Al Jerar set tle ment of the
South West ern Desert. Very large camp sites oc cupy both the
west ern and east ern shores of the Nabta Playa lake as well as
the El Ghorab and El Adam lakes with com plex camp in stal -
la tions in the form of elon gated and round huts (Królik,
Schild 2001; Schild et al. 1996), bell shaped stor age pits
(Wendorf, Schild 2002, 2006) and wa ter wells. It is the time
of fluc tu at ing, but per ma nent to semi-per ma nent lake in the
Nabta Playa Ba sin and a dra matic de crease of the clastic ma -
te rial de po si tion in the lakes owed to the re in force ment of
slopes by dense her ba ceous veg e ta tion and the de vel op ment
of hydromorphic soils along lake shores (Schild, Wendorf
2001b). An as sort ment of grasses and trees sup ported by the
sea sonal lo cal rain fall is in di cated by the plen ti ful pres ence
of flo ral macroremains in the dwell ings and pits of the ex ten -
sive en camp ments. More than 20 thou sand charred plant re -
mains be long ing to 130 taxa were re cov ered from the
camp sites of Nabta Playa. Ed ible plants were the most com -
mon and in cluded mor pho log i cally wild sor ghum and two
millets. Ten dif fer ent tree and shrub va ri et ies were also iden -
ti fied (Barakat 2001; Wasylikowa et al. 2001a, 2001b). Al -
though the mam mal spec trum has been largely sim i lar to
those en coun tered dur ing pre vi ous wet ting pul sa tions
(Gautier 2001), the 12 bird taxa re cov ered in clude three
non-pas sage mi grants in Af rica (Alopochen, Plectropterus,
Ciconiiformes) that in di cate an en vi ron ment of a wa ter body
sur rounded by ter res trial hab i tats (Bocheñski, Tomek 2001:
646). 
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Fig. 2. Im por tant playas (yel low patches), dunes (green ish, elon gated forms) and Neo lithic Ho lo cene sites in the South West ern Desert.
Map af ter Applegate (in Wendorf & Schild, 2001) and Mahzer et al. (2005).



To sum up the cli ma tic set ting in the El Nabta/Al Jearar
interphase is to sug gest that it was the wet test and the most fa -
vor able en vi ron ment in the South West ern Desert in the Ho -
lo cene, a lo cal cli ma tic op ti mum. It was the time of max i mal
de vel op ment of lakes, sur rounded by dry sa van nah, ex pand -
ing to large wa ter bod ies in the sum mer rain sea son and
shrink ing to small pe ren nial lakes in the dry pe riod of the
year. 

The fol low ing Post-Al Jerar short arid phase, co in cid ing
with the 8.2 ka global cold and dry event (Thomas et al.
2007) be gins with a mas sive de po si tion of thick beds of red
silts in the lake bas ins (Figs 6–8) re sult ing from the dra matic
de struc tion of the plant cover and deg ra da tion of soils
(Schild, Wendorf 2001a). It is the end of ex ten sive playa
lakes in the South West ern Desert. Near the end of the phase,
wind ero sion cre ates lo cal rel a tively deep bas ins carved in
the lake muds e.g., at Site E-75-8 in Nabta Playa (Schild,
Wendorf 2001b: 30).

Lo cal rains, raised wa ter ta bles, phytogenic dunes and
washes in Nabta Playa (Schild, Wendorf 2001b: 30) as well
as re newed wadi ac tiv ity (e.g., at Gebel Ramlah Playa
(Schild, Wendorf 2010: 183) dur ing the Ru’at El Ghanam
Mid dle Neo lithic Hu mid Interphase an nounce the suc ceed -
ing wet pul sa tion. It is fol lowed by mas sive eolian ero sion
par tic u larly well rep re sented in the deep deflational bas ins

(Fig. 9) along the north ern fringes of Nabta Playa (Schild,
Wendorf 2001b: 39).

A rel a tively long Ru’at El Baqar Hu mid Interphase is the
time of Late Neo lithic rich set tle ment in the Playa bas ins in
and around Nabta Playa. It is rep re sented by a num ber of
sandy sheet flows in the bas ins (e.g., suite of beds 4 at Site
E-92-7 on the North ern shore of Nabta Playa; com pare Fig.
9) de vel op ment of wadi al lu via and perched wa ter ta bles
(Schild, Wendorf 2001b: 34; 2010). Club rush and two other
taxa from the sedge fam ily in the Nabta Playa Site E-75-8
(Wasylikowa et al. 2001) sug gest the pres ence of marshy en -
vi ron ments in the low sec tion of the bas ins, while three taxa
of aca cias and tamarix sug gest to Hala Barakat (2001) en vi -
ron ments sim i lar to those in un in hab ited oases of mod ern Su -
dan. There is no ev i dence of ex ten sive playa lakes. A defla-
tional trun ca tion of the top most Late Neo lithic beds and
deflational bas ins in Nabta Playa are sug ges tive of the suc -
ceed ing short arid phase.

Ex cept for a rather in ten sive hu man pres ence in the an -
cient playa bas ins in the South West ern Desert, there is lit tle
proxy ev i dence con cern ing the fol low ing Bunat El Asnam
Fi nal Neo lithic wet ting re corded in the pre served rock strata.
At Site E-75-8 in Nabta Playa muddy washes of Bed 10 con -
tain the Fi nal Neo lithic ar chae ol ogy (Schild, Wendorf
2001a: 47). At the Nag El Dib Playa nu mer ous Fi nal Neo -
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Green land Interstadial 1
Pre-El Adam Hu mid

Interphase

De pos its of sandy playa in the area of Nabta (El Dib) and El Gebal el Beid bas -
ins lo cated un der neath the ear li est Neo lithic set tle ments. Oc ca sional rains and 
sandy playas, sea sonal veg e ta tion.

Youn ger Dryas Pre-El Adam Arid Phase Hy po thet i cal arid phase

Ca. 9800-8850 BP El Adam Hu mid Interphase
Emer gence of phitogenic dunes fol lowed by sandy playas. Old est El Adam set -
tle ments. Con tracted desert.

8850-8500 BP Post-El Adam Arid Phase Interstratified eolian sand bed in playa de pos its. 

8500-8200 BP El Ghorab Hu mid Interphase Silty and sandy playa de pos its. 

8200-8050 BP Post-El Ghorab Arid Phase
Eolian ero sion in El Adam Playa, eolian sand beds be tween El Ghorab and El
Nabta set tle ments in the El Ghorab ba sin. Con tracted desert.

8050-7300 BP
LO CAL CLI MA TIC OP TI MUM

El Nabta/Al Jerar Hu mid
Interphase

Max i mum of lo cal pre cip i ta tion, re duced silt de po si tion due to veg e ta tion cover, 
small per ma nent lakes, ex ten sive semi-sed en tary set tle ments. Dry sa vanna.

7300-7100 BP
8.2 k EVENT

Post-El Jerar Arid Phase
Sharp re duc tion of veg e ta tion, in creased eolian ero sion, vi o lent sea sonal rains,
highly aug mented clastic de po si tion in bas ins.

7200-6600 BP
Mid dle Neo lithic Hu mid

Interphase Ru'at el Ghanam 
De vel op ment of phytogenic dunes, lo cal rains re sult ing in sur face washes. Lo -
cal, perched wa ter ta bles. 

6600-6500 BP
Post-Mid dle Neo lithic Arid

Phase
Mas sive eolian ero sion.

6500-5800 BP
Late Neo lithic Hu mid

Interphase Ru'at El Baquar
Al lu vial de pos its in wa dis and closed bas ins.

5800-5750 BP
Post-Late Neo lithic Arid

Phase
Deflational bas ins.

5750-4800 BP
Fi nal Neo lithic Hu mid

Interphase Bunat el Asnam
Sea sonal rains and al lu vial washes

4500-4200 BP Early Post-Neo lithic Sites Sparse hu man oc cu pa tion

4200-3900 BP Arid Phase Hy per arid desert.

3900-3150 BP Hu mid Interphase -Group Rare small set tle ments and houses. Lo cal rains.

Fig. 3 Ma jor cli ma tic and cul tural changes in the South West ern Desert. Ap prox i mate ages in ra dio car bon years (uncalibrated) BP.



lithic large wells (Kobusiewicz 2003) in di cate the pres ence
of perched wa ter ta bles in the near sur face bas ins cre ated in
the Nubia Sand stone by an an cient wind ero sion (Fig. 10). In
Gebel Ramlah Playa, on the other hand, a ponding ep i sode
and sur face washes with em bed ded Fi nal Neo lithic set tle -
ments (Schild, Wendorf 2010: 183) wit ness to the Bunat El
Asnam wet pul sa tion.

A pre cise ag ing of the ter mi na tion of the Bunat El Asnam 
wet pul sa tion is quite dif fi cult due to the lack of re li able ra -
dio car bon de ter mi na tions of this event. Per haps the date for
the re mains of Lit tle Lord of Nabta Playa of about 4800
uncal. years BC (Poz-8267) is close to this im por tant cli ma tic 
and cul tural bound ary?

Seem ingly two later hu mid spells can be sug gested in the 
South West ern Desert. The date of a surficial ar chae o log i cal
chipped as sem blage at Site BT-20, Bir Tarfawi Area, of
about 4500 uncal. BP (SMU-74) is in the late Predynastic
time range (Schild, Wendorf 2001c: 54). An other still youn -
ger date on a sur face hearth of about 4150 uncal. BP
(Gd-16009) in Nabta Playa co mes from Site E-91-1, Area A,
and is pos si bly of Old King dom age. Con sid er ably later are
the C-Group set tle ments of the South West ern Desert at the

Nabta Playa Slab House (Schild, Wendorf 2001c: 54) and the 
vil lages in Dungul Playa (Hester, Hoebler 1969: 51) rang ing
in age from about 3100 (?) to 3850 uncal. BP.

CON CLU SIONS

Paleoclimatic data from the South West ern Desert of
Egypt are of a proxy char ac ter re lat ing to very nu mer ous ar -
chae o log i cal sites stud ied dur ing nearly four de cades. They
do not yield pre cise ev i dence as to the amount of rain fall in
the East ern Sa hara dur ing the Late Gla cial and Early and
Mid dle Ho lo cene. It is sug gested that af ter an ini tial rainy
pul sa tion in the Late Gla cial there is a steady in crease of the
amount of rain dur ing the Early Ho lo cene wet ting ep i sodes
cli max ing in the El Nabta/Al Jerar wet pul sa tion when ex ten -
sive beaches sug gest large sea sonal lakes reach ing a wa ter
depth of sev eral me ters. Past the 8.2 dry event, the data in di -
cate a num ber of north ward shifts and re treats of the rain belt
end ing about 4800 14C years BP with a very short and mi nor
pul sa tion around 4500–4200 ra dio car bon years BP and a
more pro nounced and con sid er ably lon ger wet os cil la tion
around 3800 cal. years BP in the early Mid dle King dom
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Fig. 4. Map of the Nabta Playa Ba sin. Key: 1. Base ment; 2. Nubia Fm., sand stone and shale; 3. Hill ocks of Nubia Fm.; 4 and 5. Al lu vial
sandy de pos its grad ing into silt in the cen ter; 6. Fos sil dunes; 7. Re cent dunes and sand sheets; 8. Playa silt; 9. Mod ern shal low wadi chan nels; 
10. Large ar ti fact con cen tra tion on sur face; 11. Some site num bers; 12. El e phant Site; 13. Ar eas of de tailed map ping. Map by R. Schild, af ter
Wendorf et al., 2001.



when the C-Group pastoralist en tered the South West ern
Desert.
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