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KADERO 

Preface 

M A R E K C H ł O D N I C K I , M I C H A ł KOBUSIEWICZ, 

KARLA KROEPER 

The first steps of Lech Krzyżaniak in the Su
dan were taken at Old Dongola, where in 1966 
he joined a team of Prof. Kazimierz Michałowski 
excavating the capital of Nobadia and Makuria. 
Whilst involved in this project, and spurred on by 
his interest in Prehistory, he also embarked on an 
archaeological reconnaissance of the surrounding 
desert resulting in the first ever report on the Stone 
Age of this region (Krzyżaniak 1968; Jakobielski, 
Krzyżaniak 1973; Kobusiewicz, Krzyżaniak 1975). 

One of his greatest achievement was the work 
carried out at the Neolithic settlement and ceme-
tery in Kadero. Over thirty years of excavations 
at this site brought to light a wealth of invaluable 
information about the early farming societies of 
North-Eastern Africa. Lech Krzyżaniak supported 
numerous initiatives and promoted archaeological 
work in the Sudan. In recognition of his contribu-
tions to the study of Sudahs archaeology he was 
decorated with the Sudanese "Order of Two Niles". 

The research in Kadero initiated in 1972 con-
tinued until 2003. The Project was continuously 
sponsored by the Polish Centrę of Mediterranean 
Archaeology, Warsaw University in collaboration 
with the Poznań Archaeological Museum. The 
work in Kadero included training for an inter-
national body of students from Poland, Norway, 
Germany, USA and France. Sudanese students 

from the Khartoum University also participated 
in the on site training. In the same way the ar
chaeological team was composed of experts from 
different countries. 

Lech Krzyżaniak was working on the finał pub-
lication of the Kadero site at the time of his pre-
mature death and although it is not possible to re-
produce all information which was only available 
to Lech Krzyżaniak himself, nevertheless in order 
to prevent the lose of the enormous output of the 
Kadero expedition, the collaborators and students 
of Lech Krzyżaniak decided to finish his work and 
to prepare this monograph of the site on the 70th 
anniversary of his birth. 

The aim of the publication is to present all finds 
obtained during the over thirty years long lasting 
investigations. Some chapters were written many 
years ago, the others were prepared currently to fili 
the gaps and to make the study as complete as pos
sible. A text prepared by Lech Krzyżaniak himself 
is also inserted to this volume. 

The materials presented here will be the star-
ting point for far reaching research concerning the 
beginning of the Neolithic in Central Sudan. The 
publication of the Kadero monograph with all the 
various contributors and authors also stresses the 
importance of the the long lasting multidiscipli-
nary research at this site 
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Introduction 

M A R E K C H ł O D N I C K I 

The site at Kadero is situated nor th of Khar-
toum, 17 k m to the north-east of the junct ion of 
the White and Blue Nile and 6 k m east of the m o d 
ern river valley (Fig. 1). Its geographical coordi-
nates are 15°45'28,8" N and 32°35'30,7" E. W h e n 
the work at the site started, the place was located 
in the desert (Fig. 2). Today it is su r rounded on 
all sides with the buildings of Kadero village and 
cultivated fields (Fig. 3). The site discussed in the 
present volume is numbered Kadero 1 ( fur ther in 
the text ment ioned only as Kadero), to distinguish 
it f rom site Kadero 2 situated 600 m SE, investi-
gated by Randi Haaland (Haaland 1981b:l 1). 

Kadero site is situated on an alluvial sandy 
m o u n d ca 4 hectares in area, elevated about 1.5 m 
above the sur rounding area. Its surface is uneven. 
In its nor thern part one can distinguish three sep-
arate elevation points, and only one in the south-
ern par t (Fig. 4). Dur ing the research the surface 
of the site was covered with pottery sherds, stone 
tools, product ion waste and animal bones. Some 
h u m a n bones were also found. 

Most of the materiał was concent ra ted in the 
no r the rn and southern par ts of the site, covering 
the óverall area of ca 0.8 hectares (Krzyżaniak 
1975b:187). Krzyżaniak (1991:515-516) def ined 
t hem as middens which seem to be the result 
of deliberately accumula ted debris which was 
originally swept f r o m the surface of the habita-
tion area. The no r the rn midden was twice as 
large (Fig. 5). O n e of the pinnacles localised there 
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Fig. 1. Kadero and other prehistorie sites 
in the Central Sudan. 

1. Kadero 1; 2. Kadero 2; 3. Zakiyab 1; 4. Zakiyab 2; 5. U m m Direiwa 1; 6. U m m 
Direiwa 2; 7. Halab; 8. Nofalab; 9. Islang; 10. Saqqai; 11. Sururab; 12. U m m Marrahi; 
13. Geili; 14. Shahinab; 15. O m d u r m a n Bridge; 16. El Salha; 17. Khartoum Hospital; 

18. El Qoz; 19. Haj Jousif; 20. Soba. 

consisted most ly of w o r n que rn Stones. It was 
conf i rmed tha t the m i d d e n s were the p roduce of 
waste accumula t ion (Krzyżaniak 1991:516). The 
site however, over t ime, was subjected to inten-
sive erosion and thus the major i ty of the artefacts 
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Fig. 2. Landscape around the Kadero site in 1973 

are found on the surface or in the topmost layer 
(0-10 cm). This is also conf i rmed by graves that 
appear on the surface of the site. 

The site had been first described by H. N. Chit-
tick (1955) who, based on the surface materiał, no-
ticed a high similarity of the Kadero pottery to the 
materials produced by the excavations of AJ. Arkell 
in Shaheinab. Lech Krzyżaniak started work here in 
1972, and showed during the following seventeen 
excavation seasons (Fig. 5) that the site included 
an Early Khartoum seasonal camp and a Khar-
toum Neolithic settlement as well. The site was used 
as a burial ground for an even longer period. The 
oldest dated graves can be connected to the early 
Khartoum Neolithic. It should be borne in mind, 
however, that a considerable number of graves have 
no furnishings whatsoever and it cannot be ruled 
out that older graves are also present. Over recent 
years the excavation brought to light graves linked 
to the early phase of the Late Neolithic. The western 
slope of the site functioned as a necropolis during 
the Meroitic times whereas Post-Meroitic/Christian 
graves were found on the northern culmination of 

the site (Fig. 6). However, the latter graves are very 
poorly furnished or lack any offerings. Still, they can 
be easily distinguished f rom the Neolithic graves by 
the position of the body and the state of preserva-
tion of the bones (Krzyżaniak 1979a:67-69). 

The first season of the excavations in 1972 aimed 
at defming the site. A trench in the sites southern 
culmination was dug, a place rich in artefact con-
centration. It produced abundant settlement ma
teriał, with pottery, stone tools and osteological 
materiał. During the detailed survey of the site its 
north-eastern slope revealed a surprising find - the 
presence of human burials visible on the surface, 
eąuipped with Neolithic pottery (Krzyżaniak 1974). 

The second season in Kadero (1973) was pre-
ceded by - the establishment of a geodesic axisŁ 

and a topographical map2 . The site was divided 
into segments signed A, B, C, D. The method of 
artefacts registration was worked out at that time. 
Originally they were located within a unit cov-
ering 1 square metre, later in test pits 2 x 2 m (4 
square metres) and, starting with the third season, 
nearly exclusively within sections of the same size. 

1 by R. Sobolewski from the Polish Centrę of Mcditcrrancan Archacology 
2 by R 0 'Kccfe and A. J. Pcrsons from the Departament of Gcography Khartoum Univcrsity 
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Fig. 3. Landscape a r o u n d the Kadero site in 1993 

Because of the absence of preserved natural lay-
ers the site was excavated in layers of 20 cm thick-
ness. Beginning with 1980, in some pits layers 10 
cm thickness were applied without the anticipated 
results for establishing the relative chronology of 
the artefacts (see Chłodnicki, this volume). Dur-
ing that season excavation works were cont inued 
both in the settlement and the cemetery. The area 
of excavations was extended towards the southern 
culmination of the site, while the area sur round-
ing the graves discovered in the former season was 
cleared, resulting in the discovery of a cluster of yet 
more Neolithic graves (Krzyżaniak 1975b). 

The third and four th seasons (1974 and 1975) 
focused mainly on the exploration of the Neolithic 
cemetery on the nor th-eas tern slope, which pro-
duced another cluster of graves. The north-west-
ern part of the site yielded more graves - here of 
Meroitic date - just beneath the surface. Work on 
the southern midden was carried out on a smaller 
scalę. The excavations conf l rmed the absence of a 
preserved vertical stratigraphy. First paleobotani-
cal samples were then obtained which contained 
kernel of the fruit of the Celtis integrifolia tree. 

In the four th season the exploration of the 
nor the rn midden began, starting with its western 
bounda ry (Krzyżaniak 1979a; 1979b). The t rench 
was located in the middle of a dense concentrat ion 
of artefacts fo rming two distinct elevations on top 
of the m o u n d and on its western slope. The materi
ał extended down to 0.5 m, and the elevation unde r 
investigation contained f ragments of querns that 
at t imes reached a density of close to two hundred 

r1. '-Cr 
a -o 

KADERO 

Fig. 4. Kadero. Plan of the site 
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Fig. 5. Plan of the site showing the progress of the excavations. 
1 - 1 7 seasons of the excavations. BM - bench mark 382,571 m a.s.l. 

fragments per sąuare metre. On the other hand, 
pottery fragments and other settlement remains 
were much less numerous than in the southern 
midden (Krzyżaniak 1979a:65). A smali test pit 
(2 x 2 m) was made in a spot where the artefact 
concentration suggested the existence of a hearth. 
However, excavation work gave no unequivocal 
answer about the origins of this particular concen
tration of artefacts (Krzyżaniak 1979a:65). A brief 
fifth season in 1976 was confined solely to the col-
lection of samples for carbon dating and thermo-
luminescence research (Krzyżaniak 1979a). 

The work in the northern midden was con-
tinued during the sixth season in 1977. An ex-
ceptional find was a grave dug into the northern 
midden, with the body buried 1.5 m deep in a 
straightened position. The grave was preliminar-
ily dated to the Post-Meroitic period (Krzyżaniak 
1979a:66-69). The trench on the southern midden 
was widened during that season. The next, sev-

enth, excavation season (1978) again focused on 
the southern midden. The first trench was dug in a 
place of a distinct concentration of pebbles, on the 
south-eastern boundary of the midden. It seems 
to have been a deliberate collection of crude stone 
materiał (chert and ąuartz pebbles) for further us-
age. The second, elongated trench served to check 
the extent of the cultural layer from the southern 
midden towards the centrę of the site. The cultural 
layer disappeared ąuickly northwards. This al-
lowed L. Krzyżaniak to put forward the hypoth-
esis of the existence of a cattle kraal between the 
northern and southern middens, which might 
account for the scanty amount of archaeological 
materiał there. Surprisingly Neolithic graves were 
found in that part of the site (Krzyżaniak 1980:66-
67). The exploratory trench was continued during 
the eighth season (1980). As had been expected, 
no cultural layer was found, but Neolithic burials 
were revealed. Another exploratory trench was 
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Tab. 1. Kadero. Season of the excavations and excavated areas. 

Season/ 
year 

Excavated area Sq m. 
Graves 

no. 

1 - 1972 
Southern midden, Sq. B-Icd, II d 
Cemetery. Sq. D 1 

75 1 - 2 

2 - 1973 
Southern midden, Sq. B-IIc, B21, B22 
Cemetery. Sq. D 1 

361 3 - 9 

3 - 1974 
Southern midden Sq. BI-22 
Cemetery sectors D2-3 

264 10- 18 

4 - 1975 
Northern midden. Sq. Cl-22, C23 
Cemetery. Sq. D 4-9 

694 1 9 - 4 0 

5 - 1976 Only samples for 14C were collected - -

6 - 1976 
Southern midden. Sq. B 101-109 (B) 
Northern midden. Sq. 26-46 (C) 

208 41 - 4 3 

7 - 1978 
Southern midden. Sq. 1-4 (A) 
Cemetery, southern midden. Sq. 110-118 (B) 

52 4 4 - 4 7 

8 - 1980 
Cemetery. Central part. Sq. 119-144 (BC) 
Northern midden. Sq. 61-64 (C) 

120 4 8 - 5 4 

9 - 1982 
Cemetery. Central part Sq. 145-169 (BC) 
Northern midden. Test pits 

142 5 5 - 6 5 

1 0 - 1987 
Cemetery. Central part. Sq. 170-253 (B) 
Southern midden, test pits (part W) 
Northern midden, test pit (part E) 

694 6 6 - 8 7 

11 - 1989 
Cemetery. Central part. Sq. 254-334, 345-425 (BC) 
Northern midden. Test pit (C) 

412 8 8 - 116 

12- 1991 
Cemetery, central part. Sq. 335-344 (C), 426-435 (C), 480-547 (B) 
Cemetery, nor thern midden. Sq. 436-479 (C) 
Northern midden. Test pits (C-eastern part) 

536 1 1 7 - 143 

1 3 - 1993 

Western slope. Sq. 700-720 (C) 
Northern and southern midden, central part. Test pits. 
Cemetery, nor thern midden. Sq. 548-601 (C) 
Cemetety, central part. Sq. 800-851 (B) 
Cemetery, central part, nor thern midden Sq. 852-896 (BC) 

620 144 - 192 

1 4 - 1997 Cemetery, nor thern midden. Sq. 602-638, 852-853 (C) 
Cemetery, central part. Sq. 897-898, 903-912 (B) 

204 193 - 222 

15 - 1999 

Cemetery, nor thern midden. Sq. 639-674, 913-925 (C) 
Cemetery. central part. Sq. 899-902 (B) 
Northern midden, test pits (C) 
Southern midden, test pits (B) 

232 223 - 236 

16 - 2001 Cemetery, nor thern midden. Sq. 675-699 (C) 
Cemetery, central part. Sq 926-949 (C) 240 237 - 246 

17 - 2003 Cemetery, southern midden. Sq. 1000-1009 (B) 40 247 - 248 
Total 4.894 
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Fig. 6 . Kadero. Distribution of the graves. 
1 - Neolithic graves, 2 - Meroitic graves, 3 - Post-Meroitic/Christian graves 

made in the eastern part of the northern midden. 
The concentration of artefact materiał there was 
similar to that in the centrę of the southern mid
den (Krzyżaniak 1981). The exploration was sub-
mitted to an intensive analysis of the occurrence 
and freąuency of particular pottery types in differ-
ent stratigraphic levels (Chłodnicki, this volume). 

Seasons 9 - 11 (1982, 1987 and 1989) were 
mostly focused on the exploration of the space be-
tween the northern and southern middens in or
der to reveal the largest possible number of graves 
from the Neolithic cemetery. About 50 graves 
were found within the trench and several addi-
tional ones on the surface of the site. Many graves 
contained little or no equipment, but the strongly 
contracted position of the dead indicated their 
Neolithic chronology (Krzyżaniak 1990). Richly 
furnished graves with numerous pottery vessels as 
well as stone mace heads and personal ornaments 

were also discovered (e.g. grave no. 60). Graves 
listed as 113 and 114, with rich equipment, proved 
important finds. They were the first graves to con-
tain pottery characteristic of the Late Neolithic, 
including caliciform beakers. It was notable that 
the richest graves were concentrated in one cluster 
whereby grave 60 was located at one end, graves 
113 and 114 at the other end. Two graves found in 
the exploratory trench (nos. 98 and 99)belonged to 
the Meroitic period (Krzyżaniak 1992b). 

During the tenth and eleventh seasons (1987, 
1989) smali test pits ( 2 x 2 and 1 x 1 m) were used 
to investigate the western part of the southern mid
den and the eastern part of the northern one. The 
maximum thickness of the layer was 50 cm. The soil 
from the pits underwent flotation to obtain botani-
cal materiał. An exploratory survey in the northern 
midden together with flotation of soil from the pits 
was continued also in the twelfth season (1991). The 
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twelfth and thirteenth seasons (1991 and 1993) con-
tinued intensive excavations in the cemetery. Test 
pits were extended eastwards and northwards. In 
the latter case the graves were covered by the mid-
den, though not as dense as in the places of high-
est concentrations. Another cluster of graves con-
tained poorly furnished graves. Thus, the cemetery 
revealed separate clusters of Neolithic graves, con-
taining burials with meagre eąuipment and richly 
furnished burials of the elitę. The trench in the west
ern slope of the site yielded little result except for a 
smali amount of pottery and flint materiał. During 
the season discussed the m.a.s.l. position of the site 
was established and a benchmark at 382.571 m.a.s.l. 
was established (Krzyżaniak 1993; 1994b). 

After a four-year break the fourteenth season 
began in 1997. The exploration of the cemetery 
was continued both westwards and northwards. 
Excavation continued to a depth of 1,1 m sińce not 
graves were expected below this depth. The work 
resulted in the discovery of 31 more graves, 28 of 
them apparently linked with the Neolithic and the 
remaining 3 with the Late Meroitic-period. One of 
the finds (grave 194) was a burial of an adult dog 
(Krzyżaniak 1998). 

The following, fifteenth, season (1999) saw the 
enlargement of the trench northwards and east
wards where 12 Neolithic graves were discovered. 
Two further graves were found on the surface of 
the site. Geological research of the site were also 
initiated at the time. The southern and northern 
middens were covered with a network of 20 test 
pits 1 x 1 m explored down to virgin soil (from 
a few to 45 cm) to collect samples for archaeobo-
tanical studies (Krzyżaniak 2000). 

Ten more Neolithic graves were discovered 
during the sixteenth season (2001). Grave no. 
244 merits special attention in that next to typi-
cal Khartoum Neolithic pottery it also contained a 
uniąue set of bone objects, tentatively interpreted 
by Lech Krzyżaniak as a rasp - a musical instru
ment (Krzyżaniak 2002:321; see Kabacińska, this 
volume). Geological studies of the site were also 
continued. The last, seventeen season was in late 
autumn of 2003. It was brief, sińce immediately 
after the work in Kadero the expedition partici-
pate in the rescue research on the 4th cataract of 
the Nile. In Kadero the work was concentrated on 

the western part of the southern midden. In the 
20 m-long trench the settlement materiał clearly 
decreased in westerly direction. The thickness of 
artefact occurrence dropped as welł, from 20 to 10 
cm. The discovery of two graves below the mid
den - thus probably older than the midden itself 
- was rather unexpected (Krzyżaniak 2004b). Also 
a field school for students from the Department 
of Archaeology of the University of Juba was con-
ducted during the finał research season. 

Many scholars representing different disciplines 
participated in the research in Kadero. The artefact 
materiał yielded during the excavations was analysed 
on the site or after its transport to Poznań, especially 
after the first seasons when Lech Krzyżaniak was 
the only archaeologist present on the site. Discovery 
of graves meant that anthropologists accompanied 
the research. Initially they were Elżbieta Promińska 
and Tadeusz Dzierzykray-Rogalski, and starting in 
the tenth season (1987) Maria Kaczmarek. Animal 
bones were brought to Poznań. The first four sea
sons materiał was analysed by Marian Sobociński, 
thereafter by Achilles Gautier. 

Obtaining botanical materiał proved to be im-
mensely difficult. The first analyses were made by 
Melania Klichowska on the basis of imprints of 
plants found on pottery (Klichowska 1984). Begin-
ning with 1987, the flotation method was used to 
try to obtain botanical materiał but with little suc-
cess. The work of the paleobotanists Hala N. Bar-
akat (1993) and Lucyna Kubiak-Martens (1999) 
did not produce completely satisfactory results. 

The pottery materiał from the settlement of 
the first seven seasons was brought to Poland 
where it was analysed by Marek Chłodnicki who 
took part in the excavations and continued work 
on the materiał on the site from the 8th to the 
13th season. Flints were also initially analysed by 
Jacek Nowakowski in Poznań, in seasons 7 - 8 
in Kadero in the field (Nowakowski 1984), and 
starting with the 9th season by Michał Kobusie-
wicz (Kobusiewicz 1996). During the last three 
seasons complex geological investigations were 
carried out by Wojciech Stankowski. 

Other persons who greatly contributed to the 
work of the expedition were: Krzysztof Ciałowicz, 
Jacek Kabaciński, Przemysław Bobrowski and Ma
ciej Jórdeczka. One cannot overestimate the role 
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of Karla Kroeper, Lech Krzyżaniaks wife, who was 
responsible for the exploration of the Neolithic 
graves over nine seasons from 1980 onwards. The 
fuli list of the members of the expedition can be 
found at the end of this volume. 

Following the death of Professor Lech Krzyżaniak 
the mission of the Centrę of Mediterranean Archae-
ology, Warsaw University, and of the Archaeological 
Museum, Poznań, terminated the investigations of 
the Kadero site. The present volume is a summary 
of the work done. Nearly 0.5 hectares of the surface 
have been studied and several tens of graves were 
revealed on the surface between the trenches. 

The data at our disposal allows to project an 
estimated size of the original site of close to 3 hec
tares. In other words, one sixth of the surface has 
been studied. The last seasons indicate that the site 
has not as yet disclosed all its secrets. This holds 
true, in particular, for the cemetery. Successive 
years of research verified the hypotheses concern-
ing the time-span of the use of the site as a necro-
polis and also brought new information about the 
burial ritual, customs and social diversity of the 
Neolithic people. Progressing urbanisation highly 
jeopardizes the site, and shows that a continuation 
of work in Kadero is expedient. 
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Changes in the natural environment 
between 8000 and 3000 BC1 

LECH KRZYżANIAK 

1. The natural environment, 8000—4900 BC 
For about 60 km between the confluence of the 

Blue and White Nile in Khartoum and the Sixth 
Cataract, the Upper Nile flows in a fiat and gradu-
ally narrowing river valley. Finally, it breaks through 
a barrier of old crystalline and volcanic rocks at 
Sabaloka, this being the southernmost cataract on 
the Nile (Vail 1982). Vail (1982:53) emphasizes the 
rather poor state of research on the geology of the 
area. One should also mention a map of the geology 
and geomorphology of the region by Marcolongo 
and Mascellani (Marcolongo 1983:Fig. 1). 

Generally speaking, the maps show vast stretch-
es of sandstone extending on the surface to the 
east and west of the valley of the Upper Nile; the 
northern part of the eastern bank features volcanic 
and metamorphic rock. The sandstone formation 
includes quartz pebbles, arkose, loamy shale and 
mudstone, as well as mineralized wood. Numer-
ous sand-filled khors run into the Nile valley from 
both the east and west (Marcolongo 1983:maps). 
The old formations of the Sixth Cataract contain 
gneiss, shale, metavolcanic rock and granite. The 
ąuartz pebbles, which were used on a mass scalę 
to produce the stone blades found on late Palae-
olithic archaeological sites of central Sudan, Vail 
(1982:56) derives from the bedrock formation 
rather than from the eroded Nubian sandstone as 
suggested by Arkell (1949:41; 1953:25). 

Tl, 

7T^^ 

Fig. 1. The geology and geomorphology and hy-
drography of the Central Sudan (after Marcolongo 

1983) 
1. Old Nile alluvium, 2. Nile silts and younger Nile alluvium; 3. Wadi alluvial deposits; 
4. Gezira Formation; 5. Nubian Sandstone; 6. Younger intrusives, granites; 7. Ryolites; 

8. Ring dyke, granites; 9. Gneisses. 

This text was publishcd originally in Polish: Lech Krzyżaniak, Schyłek pradziejów w środkowym Sudanie [End of prehistory in central 
Sudan], Poznań 1992, Studies in African Archaeology, vol. 3, chapters 5.2.1, 6.2.1, 7.2.1. 
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Fig. 2. Soils around the Khartoum (after Worali 1958). 
1. riverain soils; 2. high level soils; 3. sands and dunes; 

4. eroding Nubian Sandstone soil. 

Vail (1982:57) also derived the raw materiał 
used to produce working tools, such as hard pink 
rhyolite, quartz and porphyry, f rom the volcanic 
and magma format ions in Sabaloka and in Sileitat-
es-Sufur situated to the nor th of Kadero. Outcrops 
of syenite are also located at Sileitat-es-Sufur. 

The valley itself is made of silt and sand, which 
could be of different origin than the silt and sand 
of the gezira situated to the south of Khar toum 
(Vail 1982:60; different opinion presented by Mar-
colongo 1983:41-43). Sandy hills appear on top of 
the silt and clay; the sand also forms higher ground 
carved out by the river waters flowing f rom the 
south (Vail 1982:52). In this section of the Nile val-
ley paleochannels have also been noted (Fig. 1). 

Regarding the soils occurr ing in central Su
dan, the sole source, in the face of an absence of 
all data, is a study by Worrall (1958) who distin
guished four groups of soils in the ne ighbourhood 
of Khar toum (Fig. 2). 
1. Riverain soils of alluvial origin. The composi

tion of this kind of soil on the Nile is highly 
differentiated, f rom coarse sand to heavy clay. 
The colour is f rom brown to graybrown. These 
soils are often deposited on top of layers of silt 
and sand intercalated with layers of calcium 
carbonate which are the result of water evapo
rating f rom the soil. The salt and soda content 
in these soils varies, but the saturation is on the 
whole much smaller than in the case of soils be
longing to the second group. The soils are good, 

intensively cultivated today with the help of 
both natural and artificial irrigation. They are 
quite moist on the whole. 

2. Higherground soil, mainly to the east of the 
river bed and covering most of the river valley, 
that is, the fiat bot tom which is slightly above 
water level, but no more than 6 cm above re
cent flood levels. These soils are sand and clay 
in composition, the top 30 cm being sandy 
brown soil, accumulated on top of dark gray 
or browngray clay about 6090 cm thick, de
posited in turn on a hard light brown, clayey or 
sandy pan. These soils are rich in lime carbon
ate and gypsum concretions, strongly adhering 
and rich in soda, especially at a depth of 60
90 cm, but poor in organie nitrogen. They are 
strongly alkaline and poor in nitrate and phos
phates. They are under cultivation today only 
sporadically, mainly for growing rainwatered 
sorghum in the summer. They support a thin 
cover of perennial grasses and isolated acacia 
trees. The salinity of these soils excludes them 
f rom mo d ern agricultural practice. 

3. Highground sand, usually deposited on top of 
soils of the second group in the form of mostly 
moving dunes and irregular clusters caused by 
obstacles in the way of blowing winds (struc
tures, bushes, e tc) . The sand in the upper 2 m m 
of its thickness is very dry and very weakly sali
nated. Trees grow well in these conditions, but 
not grasses. Since this soil does not retain hu
midity, it has no agricultural standing today. 

4. Lateriterich soils, occurring to the west of the 
river. The prevalent kind is red sandy clay com
posed of three layers: clay at the top, red sand 
on top of laterite gravel in the middle, and a lay
er of sandstone or mudstone detritus coming 
f rom the disintegration of Nubian sandstone 
or alternately beds of lime carbonate nodules. 
There is little humidi ty in these soils, and little 
soluble salts and soda, making them of little use 
to the mo d ern farmer. Wherever the clay layer 
appears at the surface, a good harvest of rain
watered sorghum is possible. 
All the archaeological sites in central Sudan 

dating f rom 11000 to 6000 bp are situated in the 
valley and it is to be assumed that they were found 
on the riverbanks of the time. The communit ies 
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exploiting this region in the Late Palaeolithic must 
have viewed the river as the most impor tant ele
ment of the indigenous ecosystem. To explain the 
role of the Nile in this emdronment it is essential to 
present briefly the river cycle. 

The confluence of the Blue and White Nile at 
the location of modern Khar toum forms the Nile 
proper. The Blue Nile is a seasonal river with a 
maximum to min imum volume of water at 40:1. 
The biggest rush comes in August (Williams et al. 
1982:119120), as a result of summer rains in the 
Abyssinian uplands coming f rom June to October 
and peaking in July and August. 

The White Nile, which starts in Uganda, is much 
less of a seasonal river compared to the Blue Nile 
(the highwater to lowwater ratio being only 5:2) 
and it supplies 35% of the annual volume of water 
in the Upper Nile, but 83% during the lowwater 
stage (Williams et al. 1982:121123). According to 
Allan and Smith (1984:594600), the Nile is Iow in 
Khartoum between January and June. Water lev
els rise rapidly in early July, peaking in late August 
(the flow being fifteen t imes what it was in April), 
and fali relatively quickly by the end of October 
and less rapidly until December. Rain is recorded 
here f rom July to September, meaning that both 
sources of water are active at the same time. The 
annual rainfall rate in Khar toum today is 164 m m 
(Williams et al. 1982:137140). Soil humidi ty in 
this part of Africa is heavily impacted also by the 
temperaturę of the air which initiates evapora-
tion processes (Wiliams et al. 1982:137-138). The 
present mean annual temperaturę in the vicinity of 
Khar toum is 29°C. 

OHver (1965) defines the modern climate of 
Khar toum province, which includes Kadero, as 
tropical dry. The river is lowest f rom mid April to 
mid May and highest f rom the end of August to 
the middle of September. 

Nowadays the rainy season starts in Khar toum 
in July and the dry season in November. The low
est mean temperaturę for the latter period in Khar
toum today, 23.9°C, occurs in January, the high
est, 34.2°C, in June. At least three-fourths of the 
rainfall is due to storms. Tess sun radiation, lower 
ground temperatures and no strong winds dur
ing the winter result in much slower evaporation 
of rainwater at night compared to dur ing the day. 

Isolated events of heavier rain (7.5—10 m m ) bring 
more water than the ground can absorb, causing 
runoff down the khors and wadis; this however 
does not last for longer than a few hours. Air hu
midity is Iow f rom October to June, reaching the 
lowest in April, and high f rom June to September, 
peaking in August. Evaporation of standing water 
is very intensive, lowest in December and highest 
in May. Dust s torms f rom February to May are a 
characteristic feature of the climate. 

The data collected for this presentation of the 
natural emdronment of central Sudan today comes 
mainly f rom Wickens (1982) and Mubarak et al. 
(1982). According to Wickens (1982:35-36), the 
region today falls within the semi-arid vegetation 
zone. Summer rainfall in this zone is f rom 75 to 
400 m m annually (compared to 163 m m in Khar
toum). The vegetation comprises grasses and herbs 
exclusively, as well as frequently occurr ing shrubs 
which can grow to 2 m in height. A dry savannah 
stretches south of this zone. Wickens distinguishes 
five different savannah ecosystems depending on 
the soil type and rainfall variation. The properties 
of these zones are of significance for the present 
study: 
1. Thorny and bushy savannah. The main species 

of tree is Acacia: Acacia tortilis subsp. raddiana 
predominates on the sandy soils of the nor thern 
part of this subzone, associated with Leptade-
nia pyrotechnica among the shrubs and Aristida 
siberiana among the grasses. The southern part 
of the subzone is occupied mainly by Acacia 
senegal and Combretum glutinosum (C. Cordo-
fanum). Acacia senegal, the major gum Arabie 
tree, grows on the dunes. Clay soils with an
nual rainfall of 400—500 m m provide a proper 
growing environment for shrubs and smaller 
trees, including the predominant Acacia mellif-
era growing in dense thickets. The Schoenofel-
dia gracilis and the perennial Aristida are the 
prevalent grass species, especially on shallow 
lenses of sandy soils overlying the clay. Heavier 
rainfall favours Acacia seyal which associates 
with Balanites aegyptiaca to form stands out-
side the depressions. They are accompanied by 
single-species grasses, either Hyparrhenia an-
thistirodes or Cymbopogon nervatus, and, inter-
estingly, by wild tropical plants of the Sorghum 
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spp. species, which are present in more humid 
terrain, where Acacia seyal is replaced with 
Acacia tistula. The Acacia seyal woodlands of 
the savannah contain large ąuanti t ies of fodder 
for herbivorous game. 

2. Leafy savannah. O n soils fo rmed of the dis-
integrat ion of Nubian sandstone, where the 
rainfall rate is 450—650 m m , the p redominan t 
tree species include Combretum glutinosum, 
Terminalia brownii, T. Laxiflora and Sclerocar-
ya birrea, among the grasses probably Aristida 
siberiana. W h e r e the rains are in the 650— 
800 m m rangę, Anogeissus leiocarpus appears 
and can even d o m inate in zones with rainfall 
over 800 m m ; the grasses in these zones in
clude Hyparrhenia spp., Andropogon gavanus 
and Ctenium elegans. The p redominan t trees 
on clay soils with rainfall over 800 m m are 
Combretum hartmannianum and Anogeissus 
leiocarpus, usually with a spattering of Acacia 
seyal and sporadic Sterculia setigera. 

3. Swampy savannah. This includes regular wet-
lands, as well as seasonally f looded terrain and 
ground with a high water table that is f looded 
only occasionally. The swamps on the White 
Nile may constitute a parallel for the Pleis-
tocene wetlands of the Gezira that existed when 
the two regions were probably one. 

4. Riparian forests on the Nile and its tr ibutaries. 
Species characterist ic of this env i ronment in
clude Acacia nilotica subsp. nilotica (sunt) and 
subsp. tomentosa. Sunt groves are exploited 
intensively for t imber and fuel. They survive 
seasonal f looding, but tolerate nei ther s tand-
ing water nor a complete lack of natural irriga-
tion. These trees tend to grow in stands occu-
pying depressions of the g round in the vicinity 
of rivers. 

5. Montane savannah. Encountered on isolated 
hills in this environmental zone, these plant 
ecosystems are usually richer than the ones 
f rom the plains. Since such geomorphological 
formations are not present on the Upper Nile, 
they will not be discussed in the present study. 
The classification proposed by Andrews (1948: 

34-36) is very close to that introduced by Wickens. 
According to Andrews, Sudan today is in the desert 
acacia zone. Rainfall is in the rangę of 5—300 m m 

annually and the dry season last eight months. 
Sporadic trees are represented mainly by Acacia 
spp., there are also shrubs and short grasses, but 
no wild tropical cereal plants f rom the sorghum 
group; the sandy dunes are a habitat for wild millet 
Panicum sp., and also Aristida spp. Heavy soils in 
the river valley support the sunt acacia which tol-
erates seasonal flooding, while the upper parts of 
the khors and wadis are overgrown with the dom 
palm. To the south of this zone there is a rather 
narrow, latitudinal belt taken up by a savannah 
composed of short grasses, bushes and acacia. An-
nual rainfall here is in the rangę of 300—500 m m , 
and the dry season lasts f rom four to six months. 
The predominat ing tree species is acacia, but it 
is more differentiated in terms of species; broad-
leafed species are also present — willow, baobab 
and the doleb palm. Among the grasses there is 
adar, that is, wild sorghum (Sorghum spp.). 

South of this narrow zone in Sudan there is a sa-
vannah of acacia trees and tali grasses. The average 
annual rainfall here is about 500—1000 mm. This 
zone includes the toich plain which is a flatland 
seasonally flooded by the White Nile. Numerous 
species of acacia (including sunt) are accompanied 
by broad-leafed species like the baobab and the 
d o m palm. Heavy river soils support, among oth-
ers, adar, which is the most important component 
of tali grasses, and Setaria spp. representing short 
grasses; Aristida grass grows on the light soils. 

According to Andrews (1948:52-53) seasonal 
river flooding in the toich flatlands is sufhcient for 
tree growth, but not for sustaining regular wet
lands or sedge overgrowth. In the dry season, these 
areas form huge ranges that are used today prima-
rily for grazing. The smali hills in these plains have 
supported settlement and small-scale cultivation. 
They are overgrown with Acacia spp., Celtis in-
tegrifolia, Randia nilotica, Diospyros mespiliformis, 
Combretum spp. and the doleb palm. When flood
ed, the toich regions have about 30 cm of stand-
ing water. The soil here is sandy at the surface and 
heavy dark clay underneath. The tali grasses grow-
ing here consist of fields of pure Vetiveria nigritana 
and Sporobolus pyramidalis. Trees are rare in the 
plains, occurring mostly on termite mounds . 

The climate in central Sudan is commonly as-
sumed now to have been more favorable to human 
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settlement in the late Stone Age than it is today. 
This has been suggested by finds of mollusks (Pila 
wernei, Lanistes carinatus and Limicolaria flam-
mata) in Late Pleistocene and Early Holocene 
geological contexts (Tothill 1944; 1946). The mass 
occurrence of the terrestrial snail Limicolaria sug-
gests a savannah environment with acacia and tali 
grasses, and an annual rainfall over 500 m m , like 
that existing today in the Gedaref region (Wil
liams et al. 1982:139). This has been confirmed by 
ArkelFs observations on the archaeological sites of 
Khartoum Hospital (1949) and Shaheinab (1953). 
Having compared the size of snails f rom Khar
toum Hospital and the neighborhood of Gedaref, 
Tothill (1948c) came to the conclusion that the cli
mate was less favorable to these mollusks than the 
presentday climate in Gedaref. 

Recent research has shown that the climate in 
the late Stone Age in central Sudan went through 
three successive stages (Wickens 1982:30): 
1. Cool, dry and windy in the end of the Pleis

tocene, reaching the latitude of at least 
10°—12°N. 

2. Moist and warm in the early and middle 
Holocene. Similar conditions were prevalent in 
western Sudan, where smali lakes and wetlands 
formed at this t ime in depressions among the 
older dunes. At this t ime the White Nile was 
flowing to the north. 

3. Drier conditions f rom about the middle 
Holocene when the rainfall margin started 
shifting south, drawing with it a recession of 
vegetation zones and the herbivorous animals 
dependent on them. 
It is currently believed (Williams et al. 1982: 

140) that the early Holocene in central Sudan was 
a wet period with dry intervals, while the middle 
Holocene was dry with wet intervals. The first of 
these climatic phases pervaded the plains of the 
Gezirah south of Khar toum about 8500—5000 
bp with a drier interval occurring between 6500 
and 6000 bp (Adamson et al. 1982:186, 210, Fig. 9: 
21). The neighborhood of Khar toum in the early 
Holocene could have had a climate approximately 
like the one that today pervades the area around 
Kosti on the White Nile about 300 km fur ther 
south (Williams et al. 1982:138). The humidity 
content of soils on the Upper Nile, dependent on 

rainfall, must have been augmented by river flood
ing which reached higher levels then than at any 
t ime in the following five millennia. 

The southward shift of environmental vegeta
tion zones during the Holocene is believed today 
to be the result not only of rainfall variation, but 
also, although to a lesser degree, of m a n s impact 
on the environment through activities such as 
scorching land under cultivation, animal grazing 
etc. (Mubarak et al. 1982:158). 

In order to describe the natural environment 
as it might have appeared in central Sudan in 
10,000—6000 bp, one must draw on information 
f rom the fields of geomorphology, pedology, cli
matology, botanics and zoology. This emdronmen
tal characteristic based on current knowledge will 
then be confronted with data coming f rom recent 
investigations on archaeological sites f rom the 
period. The above brief presentation of the geo
morphology of the Upper Nile region needs now 
to be complemented with a discussion of current 
ideas about the evolution of Nile floods and the 
climate of this part of Sudan in an effort to provide 
a f ramework for a dynamie study of the late Stone 
Age plant cover and the fauna that it supported. 

Excavations at the Khartoum Hospital and 
Shaheinab sites led Arkell to suggest that flood lev
els in the Neolithic were 5 m higher than presently 
and even 10 m higher during the Early Khartoum 
culture phase (1953:89). Later surveys on the low
er White Nile indicated that high floods during the 
Early Khartoum phase oceurred about 8000—7000 
bp (Adamson et al. 1974:120121). Recent geomor
phological and archaeological investigations in the 
Gezirah (Adamson et al. 1982: 213219) have sug
gested that in the Late Pleistocene the climate in 
central Sudan was dry and the water regime of both 
Niles very seasonal with the lowest flood levels ever 
in the Holocene. Around 12,000 bp the climate in the 
regions of the sources of the two Niles changed to a 
wetter one, leading in conseąuence to huge floods 
on both these rivers in central Sudan, the flood wa-
ters carrying enormous accumulations of Holocene 
silt. It was at this time that the White and Blue Nile 
started to cut their riverbeds. The Early and Middle 
Holocene in central Sudan was also characterized by 
more abundant rainfall than today, although a short 
dry period oceurred in 10,500—9500 bp. 
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The climatic phases that A. Adamson (1982) 
distinguished in his synthetic study of the climate 
of the Gezirah plain should undoubtedly be re-
ferred to the neighboring region of central Sudan: 
1. Dry and cool climate in the Late Pleistocene 

(about 20,000—12,000 bp). The water volume 
in the upper Nile was generally Iow at this time, 
the floods average and high but short-lived, 
and the river level in winter extremely Iow. The 
river t ransported silt, sand and gravel which 
were deposited on the floodplain. 

2. Wet and hot climate in the first half of the 
Holocene (about 12,000—5000 bp). The ex-
pansion of forests and swamps that occurred 
at this t ime was caused by heavy rainfall. In 
9000—7000 bp the Gezirah was a vast perma-
nent swamp. The volume of water in the Upper 
Nile was substantial, the floods very high, but 
in winter the river dropped to a Iow level. The 
waters t ransported silt, clay and sand, flowing 
in a river bed that started already to be cut into 
bedrock. River deposits cont inued to be accu-
mulated on the floodplains during the floods, 
but to a much lesser degree. 
This brief characterist ic of the river's water re-

gime and the climate demonst ra tes that humid -
ity in central Sudan rose rapidly about 12,000 bp. 
This had to impact the development of the plant 
cover and a parallel development of fauna in this 
par t of Africa. 

In the past, plant dynamics in the emdronmen-
tal zones of central Sudan have been determined 
mainly by deduct ion (Wickens 1982: 30ff.), using 
modern observations of the plant cover to build 
models for different periods in the past. For this 
purpose, present gradations of plant complexes 
are super imposed on different climatic condi-
tions (rainfall and temperaturę), taking also into 
account pedological conditions and soil humidi ty 
among others. It is assumed that plant complexes 
have remained practically unchanged over time. It 
should be noted that there is still no palynological 
data f rom central Sudan and archaeological sites 
have not yielded few plant macroremains. 

According to Wickens ' theory (1982:39-44), 
the main plant zones of Sudan in the w a r m and 
h u m i d climate of the early Holocene (about 
11,000—7000 bp) shifted about 400 km nor th 

with regard to the present situation. The 500 m m 
rainfall isohiet passed th rough the region near 
Khar toum. In the light of this theory, the central 
Sudan covered different environmenta l zones, 
start ing with a lati tudinal belt of d ry savannah 
bordered on the nor th by a semi-deser t zone and 
on the south, between the Blue and Whi te Niles, 
by swamps and lakes with papyrus reeds stretch-
ing all the way to Khar toum. Fauna in this en-
v i ronment , according to Wickens, included the 
Nile lechwe antelope, still encountered today in 
the wetlands on the Whi te Nile, h ippopotamus , 
kob antelope, elephant, buffalo, reed rat and ich-
neumon . Mollusks found in the Gezirah plain, 
however, point to a more seasonal naturę of these 
wetlands, suggesting that they were more like 
the present-day toich on the Whi te Nile. Trees of 
the Acacia seyal species grew in the plains of the 
no r the rn Gezirah and the open spaces were over-
grown with seasonally f looded grass. The south-
ern par t of the Gezirah was a seasonally f looded 
woodland of Anogeissus leiocarpus, Combretum 
hartmannianum and Acacia seyal. The dom (Hy-
phaena thebaica) and doleb (Borassus aethiopum) 
palms could have grown on the higher ground 
in the Gezirah; bo th species are resistant to high 
g round water levels, but do not grow in season
ally f looded terrain. Forests on higher ground 
were composed of Anogeissus leiocarpus and 
could have been populated by h u m a n commu-
nities, a l though numerous insects found in this 
habitat, including flies of the Tabanidae species, 
could have posed a dimculty, especially dur ing 
the rainy season. Wickens (1982:41-43) was of 
the opinion that the presence of the Tabanidae 
flies which spread the protozoan Trypanosomia-
sis that causes sleeping sickness and carbuncle in 
cattle and h u m a n s rather excluded the breeding 
of cows in the Gezirah. This part icular fly does 
not occur in Sudan nor th of the 500 m m isohiet. 
The climatic condit ions in the Gezirah at the t ime 
could have been difficult for h u m a n groups dur
ing the matur ing and harvest ing of wild sorghum 
at the close of the rainy season when this insect is 
at the peak of its activity. 

In keeping with Wickens' idea, a vast dry savan-
nah as described above should be expected to the 
west and east of the upper Nile during this period. 
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1.1. The natural eiwironment in the light of ar-
chaeological data 

The generał idea of the natural environment in 
central Sudan between 10,000 and 6000 bp pre-
sented above can be verified and complemented 
taking into consideration geomorphological ob-
servations made during excavations of archaeo-
logical sites as well as the results of analyses of bo-
tanical and zoological macroremains identified in 
the excavated assemblages. 

Excavations at the Khar toum Hospital site per-
mitted Arkell (1949:12, 105) to state that the water 
level in the river during the Early Khar toum occu-
pation of the site was higher than today by at least 
4 m. The communi ty returned to occupy the hill 
repeatedly during the Blue Niles low-water peri-
ods, that is, in winter and spring. Arkell (1953:8-9) 
went on to modify his earlier calculations based on 
the Early Khar toum site near the Neolithic camp 
of Shaheinab. Assuming that Shaheinab was a hill 
by the river that could be occupied at low-water 
levels, he measured the difference between the top 
of the occupational layer (381.14 m a.s.l.) and the 
present water level in the river during the flood 
(372.0 m a.s.l.) and found it to be approximately 
10 m. Therefore, he concluded that the low-water 
level of the Nile in the Early Holocene was higher 
than recent flood levels by about 10 m. 

The higher river flood levels must have shaped 
the natural environment in the valley of the up-
per Nile in the Early Holocene. The river must 
have seasonally flooded large parts of the valley, 
surely the entire flat plains in their entirety. The 
water may not have been deep, but it ran outside 
the main riverbed, moving slowly in the shallows, 
among the thick grasses, bushes and trees. 

Perennial flooding was undoubtedly a major 
source of water in the Nile valley. Rain was the oth-
er source, but the huge impact of the river, mainly 
the seasonal flood, on the degree of humidity in 
the Nile valley and at its edges makes it difHcult to 
estimate the rate of rainfall in the Early Khartoum 
period. The flora and fauna that is evidenced in data 
from archaeological sites was largely dependent on 
the river flood and the moist soils in the paleochan-
nels and wetlands of the river valley. 

Information from Shaqadud specifies the extent 
of rainfall in this part of Sudan in the older phase 

of the Holocene. Shaąadud lies just 130 k m to the 
northeast of Khar toum and approximately 50 km 
east of the Nile, in the presently semidesert Butana 
uplands. One branch of a long wadi connected this 
site to the Nile. The environment here was therefore 
not dependent on seasonal Nile flooding. 

At Shaąadud (Marks et al. 1985), the oldest set-
tlement layer yielded remains that testify to the 
character of the climate in this region about 8000 
bp and the flora and fauna that was exploited here 
by the Early Khar toum population. A natural pool 
filled with rainwater existed in the wadi at the time. 
The only plant macroremains discovered were seeds 
of Ziziphus, but the list of animal species attested to 
in the faunal remains f rom the site suggest a grassy 
savannah habitat with clusters of trees, featuring an-
nual rainfall in the rangę of 400—500 m. The pres-
ence of the Pila snail and reed-rat suggests seasonal 
wetlands around the pool. Most of the faunal re
mains are typical of species inhabiting a dry savan-
nah with access to waterholes: terrestrial snails Limi-
colaria and Zonitarion, land tortoise and lizard, wild 
guinea fowl and ostrich, elephant, giraffe, warthog 
and porcupine. Game was dominated primarily 
by big and smali antelopes: oribi, kudu, roan, topi 
and Alcelaphus; the African wildcat has also been 
recorded. Thus, the evidence f rom Shaąadud clearly 
points to a dry savannah environment in central Su
dan, in the close neighbourhood of Khartoum, in 
the Early Holocene. Floral and faunal remains found 
on other Early Khartoum archaeological sites supply 
further information on the humidity, including rain
fall. Of particular value are the remains that existed 
on the site independently of human activities. 

Plant remains were found only in the assem
blages f rom two Early Kha r toum sites in central 
Sudan. Soil samples f rom test pits at Sarourab 1 
(Abbas 1982:82) yielded unident i f ied grass pollen 
(Gramineae and Liguliflorea). One of the hear ths 
f r o m this site conta ined f rui t Stones of Ziziphus 
sp., a popular bush in this par t of Sudan. Of more 
impor tance for this s tudy is the discovery of a few 
h u n d r e d mineral ized f rui t Stones of Celtis integri-
folia. Arkell (1949:108) believed t h e m to be the 
remains of f rui t collected by the inhabi tants out
side the sett lement. An overview of cur ren t re-
search on the ecology of this tree species should 
prove to be very interesting. 
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According to Andrews (1948:42-52; 1952:250-
252), Celtis integrifolia is a component of the wild 
flora in Sudan f rom the grassy savannah to the 
zone with annual rainfall in the 500—1000 m m 
rangę. It grows in thickets on the Blue Nile, at 
some distance f rom the river, often associated with 
doleb palms (Borassus aethiopium). Sherwood 
(1948:817) reports it growing also on smali hills 
rising f rom the seasonally flooded valley of the 
White Nile, in the company of other trees, such as 
Acacia campylacantha, A. Sieberiana, Randia nilit-
ica, Diospyros mespiliformis, doleb palm (Borassus 
aethiopum) and Combretum. Celtis integrifolia is a 
deciduous tree with light-colored bark. It reaches 
approximately 20 m in height. The leaves are f rom 
4 to 7.5 cm in length and f rom 2.5 to 5.0 cm in 
width. The flower is yellow-green in color. Hamil
ton (1982:281) refers to Celtis integrifolia as a tree 
making up the dry savannah woodlands. 

The Celtis integrifolia bears frui t that Andrews 
(1952: 250) refers to as condensed, membranous , 
d ry and having little flesh. They are sweet in taste 
and remain on the tree through the winter. King-
don (1971:29) writes that the tree comes to fruit 
f rom May to October, that is, dur ing the tropical 
summer rains. According to Arkell (1953: 9), the 
presence of this tree is indicative of annual rainfall 
of at least 500 m m . 

Faunal remains also supply data on the natu-
ral environment, especially species that lived on 
the archaeological site and were deposited in the 
archaeological assemblages without human par-
ticipation. These are primarily mollusk shells, in-
cluding terrestrial (Limicolaria flammata, Zootecus 
insularis and Burtoa nilotica) and palustrine spe
cies (Lanistes carinatus) not collected by man, as 
well as those used by human groups. 

The terrestrial snail Limicolaria (cailliaudi) 
f lammata was extremely numerous in assemblages 
f rom the Khar toum Hospital site and Saqqai, and 
were also noted at El-Qoz; at U m m Marrahi there 
were only a few examples. They were naturally 
present on these hilly sites and were not exploited 
by the communit ies living there. Tothill (1948b: 
138-139) says that today the phytophagous Limi
colaria, which cannot survive in water, is encoun-
tered on the grass-and-acacia savannahs featuring 
rainfall in the 400—800 m m rangę and no annual 

river flooding. It feeds exclusively on some species 
of tali grasses. Dur ing the dry season the snail is 
inactive, waiting buried in the soil for the rain to 
come. According to Tothill, the smaller size of the 
shells of this snail found at the Khar toum Hospi
tal site indicates that the climate at the t ime was 
less favorable for this species than the present-day 
grass-and-acacia savannah. Arkell (1953:9) con-
sidered the presence of this snail as indicative of 
annual rainfall of at least 500 m m . At the Khar
toum Hospital site the snail existed also in the dry 
season, during which it was dormant , as indicated 
by the opercula preserved in some shells. Another 
terrestrial snail, Zootecus insularis, requires simi-
lar environmental conditions. It was abundant 
in assemblages f rom the Khar toum Hospital site 
and was also recorded at Sarourab 2; just a few ex-
amples were found at Saqqai and U m m Marrahi. 
Burtoa nilotica, recorded at Sarourab 1, is the big-
gest terrestrial snail to be found in Sudan (Tothill 
1948c:197-198). It lives in seasonally flooded ter
min, on top of termite mounds , but its regular bi-
otope is well drained, fiat or hilly forested ground. 
The presence of these three snail species, none of 
them tolerating even seasonal flooding in their 
habitat, clearly indicates that the hilly sites of the 
Early Khar toum culture were not submerged by 
the annual Nile floods. 

Phytophagous palustrine Pila and Lanistes 
snails, but mainly Pila wernei (=Pila ovata, Amp
ullaria), all undoubtedly collected by humans (see 
below), were brought to the settlement f rom out-
side. Tothill (1948b:138-139; 1948c:192-197) de-
scribes the Pila and Lanistes as respiring through 
both lungs and gills. They are said to live in a wa
ter habitat and feed on grasses; today they can be 
found in the grass-and-acacia savannah. During 
the dry season which lasts seven months, when 
water reservoirs dry out completely, the snail will 
dig itself into the mud, seal its shell with an opercu-
lum and wait for the rains. Pila and Lanistes feed in 
a habitat that has been flooded up to about a meter 
in depth and for three-four months every year in 
the tali grasses on the clay plains, sometimes also 
in seasonal ponds. The Pila and Lanistes may re
main inactive for at least a year (Beadle 1974:106, 
274); according to Beadle, the Pila live in seasonal 
wetlands and regular lakes. Bell (1966) believes 
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that only the Pila ovata occurs in Sudan. Accord-
ing to him, the differences in the morphology of 
this snail are the result of different environmental 
conditions, but little is actually known about the 
ecological opt imum of this snail and the extent of 
its habitat. Pila and Lanistes could have had ap-
propriate conditions on the Khar toum Hospital 
site at the t ime that it was functional, the habitat 
being very much like that around Malakal, in the 
vicinity of the present-day permanent marshes on 
the middle White Nile. The similar size of shells of 
the Pila snail f rom these two environments would 
stand, in the opinion of this author, in favor of this 
theory (Fig. 3). 

The wild game species composit ion in the vi-
cinity of the Early Khar toum settlements can be re-
constructed f rom assemblages found at these sites. 
The bones represent fish, reptiles, birds and m a m -
mals, for the most part remains of food consumed 
by the inhabitants of the sites. It is commonly as-
sumed today after Arkell (1949:110; 1953:9) that 
the presence of a few highly specialized species 
typical of the swamp biotope suggests the exist-
ence of such a habitat in the vicinity of Khar toum 
during the Early Khar toum Culture phase. These 
wetland species include the Nile lechwe antelope 
(Kobus/Onotragus megaceros), water or m u d mon-
goose (Herpestes ichneumonlAtilax paludinosus) 
and extinct reed-rat (Thryonomys arkelli). Recent 
examination of the assemblages f rom Saqqai and 
repeated study of the faunal remains f rom the 
Khartoum Hospital and Saqqai sites have shown 
(Peters 1986) the presence of, respectively, four 
and 20 skeletal f ragments belonging to the marsh 
rat, the identification now revised to Thryonomys 
swinderianus (Greater Cane Rat). Six f ragments at 
Khartoum Hospital and 21 at Saqqai represented 
the water or m u d mongoose {Herpestes ichneu
monl Atilax paludinosus). Four bone f ragments 
of Nile lechwe antelope were found at Khar toum 
Hospital as well as, more importantly, two parts 
of the skeleton of sitatunga antelope (Tragelaphus 
spekei), which is another marsh species. 

These species clearly demonstrate close ties 
with a marshy environment existing around Khar
toum Hospital and Saqqai, exploited by the indig
enous hunters. The marsh rat is a very large rodent 
weighing 4.5—8.8 kg (Kingdon 1974:700701). It 

Fig. 3. Shell size of the Pila ovata. 
1. shell found in 1977 near Fashoda, 2. shell f rom the Khartoum 
Mesolithic site in Khartoum Hospital, 3. the biggest shell found 

on the Neolithic settlement at Kadero, 4. medium size of the shell 
f rom the Neolithic site at Kadero 

is widespread in Africa, living on the banks of riv
ers and lakes, in the reeds and water grasses, and in 
seasonally f looded grassland. It is a semiaquatic 
species and a good swimmer. It feeds on reeds and 
aquatic grasses, as well as nuts, fallen frui t and tree 
bark. According to Bate (Arkell 1949:22), a fossil 
reedrat which she identified as Thryonomys arkelli 
occurred in the assemblages at Khar toum Hospi
tal. Bigger than the Thryonomys Swinderianus and 
an excellent swimmer and diver, it typically inhab
ited the wetlands, rushes and thick jungle. 

The m u d mongoose (Atilax paludinosus) is a 
predator of the marshes of Africa (Kingdon 1977: 
206213). It can live in open water, but prefers 
marshy biotopes, edges of rivers and lakes, and 
is particularly well adapted to papyrus rushes. It 
hunts river crabs, clams and water snails, reptiles, 
birds, large insects and larvae, eating also different 
frui t and birds eggs. It scrounges around fishing 
villages, waiting for discarded food leftovers. It can 
reach a weight of 2.5—4.1 kg. 

The Nile lechwe antelope (Kobus/Adenotal 
Onotragus megaceros) inhabits the marshes and 
wetlands on the White Nile and the Bahr elGhaz
al with tributaries (Dorst and Dandelot 1980:214
215). Big herds of 50 and more animals graze on 
grasses and other aquatic plants. It is a medium
sized antelope which can reach approximately 
86 kg in weight. 

Sitatunga (Tragelaphus spekei, marshbuck) be
longs among the big antelope of central Africa 
with a body weight of 45—110 kg (Dorst and 
Dandelot 1980:196198). It is a highly specialized 
species living in marshy habitats composed of sea
sonally flooded reeds and papyrus rushes. It is an 
excellent swimmer and is physically well adapted, 
its long legs allowing it to wade safely through the 
marsh and its ability to submerge itself completely 
except for the nostrils a good precaution. It feeds 
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on leaves, shoots, soft grasses and the fruit of semi-
aąuat ic plants. It is a species that is active both at 
night and dur ing the day. It lives alone, in pairs or 
smali herds of no more than 15 individuals. 

Remains of the reed-rat, water mongoose and 
two species of marsh antelope at the site indicate 
that there was a permanent swamp within reach of 
the Khartoum Hospital and Saqqai hunters. Marsh-
es were thus an important element of the natural en-
vironment on the upper Nile in the lOth—7th mil
lennium bp. Yet the region around these sites was 
not all wetlands as demonstrated by the fuli list of 
game and other animals represented in the faunal 
assemblage, as well as the frequency of fragments 
representing the different species of interest for the 
purposes of the present study. 

The four species of palustrine fauna are rep
resented by about 57 skeletal f ragments in the 
Early Khar toum assemblages, while the fuli list of 
hunted mammals (that is, disregarding mollusks, 
reptiles and birds) counts some 3000 skeletal frag
ments (about 600 f rom the Khar toum Hospital site 
and about 2500 f rom Saqqai) representing 36 spe
cies. Therefore, the palustrine mammals constitute 
only a smali part of the faunal remains. A generał 
classification of these species by habitat gives a 
good idea of what the hunt ing zone of the Early 
Khar toum population looked like in its entirety. 

The river is inhabited typically by certain mol
lusks, fish, reptiles, birds and some of the mam
mals. Among the mollusks one should ment ion 
Nile clams and snails: Aspatharia, Corbicula, Bel-
lamya, Etheria and Mutela. The deeper and rapidly 
flowing waters are home to Etheria, while the As
patharia and Mutela prefer the quieter shallows. 
The Nile oyster (Etheria elliptica) lives on the rocky 
river bed, while the Nile mussel (Aspatharia) can 
remain inactive in the dry Nile with a sealed shell 
for more than two years (Beadle 1974:304, 275). 

Among the twelve fish species, the remains of 
which were found in Early Khartoum deposits, 
there are mainstream fish and those encountered in 
the shallow waters on the floodplain (Bridge 1904: 
586-593, 659, 671). Maturę barbel (Lates), tiger-fish 
(Hydrocyon) and Nile catfish (Synodontis and Ba
grus) come from the deep, well oxygenated waters of 
the river. Species that are characteristic of poorly oxy-
genated shallow waters and closed pools of standing 

water left from seasonal river flooding include the 
catfish Clarias as well as Tilapia, Barhus and Protop
terus. The Clarias and Protopterus can absorb oxygen 
f rom the air (Clarias have lungs along with gills). If 
the water evaporates, the Clarias can even bury itself 
in cracked clay but still requires a minimum of wa
ter and oxygen to survive. Only the Protopterus does 
not die with the receding and evaporation of all water 
f rom a flood terrace. Remains of this fish, not very 
numerous, were found in the settlements at Khar
toum Hospital and Saqqai. This fish is equipped with 
lungs and takes 98% of the oxygen from the air; it 
lives in large lakes and rivers, but if the water dries up 
completely, it can bury itself in the soft mud at a depth 
of about 45 cm, forming a smali cocoon around itself 
and leaving a smali channel to the surface to respire 
through (Bridge 1904:511-515). Swimming, it comes 
up to the surface periodically to take a breath of air. 
In the dry season it can be dormant even up to six 
months, waiting for the next rainy season. It then 
builds a kind of nest in the shallow waters overgrown 
with grasses near the bank and deposits its spawn. It 
feeds on smali larvae and insects, but also decaying 
plants, frogs and fish. 

There does not seem to be enough data to re-
solve the question whether either of the these two 
river ecohabitats, the deep waters and the shallow 
waters, are represented more numerously among 
the ichtiofaunal remains in the studied assemblages. 

Reptilian remains include species typical of 
both the river waters and the dry regions situated 
in the vicinity of the former. Water reptiles are 
represented by the crocodile (Crocodylus niloticus) 
and carnivorous water turtles, of which there are 
six species: two Peluios, two Cyclanorbis, Trionyx 
and Cycloderma (Gadów 1909:463-464, 404-407). 
The crocodile feeds in the river waters. The young 
hatch f rom eggs laid at the beginning of the flood 
season in deep, dry riparian sand. The water tur-
tle Trionyx lives in shallow muddy rivers, feeding 
on the bot tom on various water creatures like fish, 
frogs and mollusks. It takes to dry land only for the 
purpose of laying eggs in the sand. 

Quantitatively, the faunal materiał is domi-
nated by the remains of terrestrial reptiles such as 
the rock python, the great Nile monitor and the 
terrestrial turtle (Gadów 1909:365, 545, 597,601). 
The rock python (Pyton sebae) is a typical snake 
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constrictor f rom tropical Africa. It lives most com-
monly in a forest ecohabitat where it can lay in 
wait for its prey entwined around tree branches; it 
hunts mainly smali mammal s like rats and birds. 
Rock pythons also occur in marshy, aąuat ic and 
sandy environments. The terrestrial turtle (Testu-
dó) is a herbivore, but also feeds on larvae, mol-
lusk and insects. In the hot and dry season, it is 
dormant . The Nile moni tor (Varanus niloticus) is a 
lizard encountered in different biotopes, f rom for
est through sandy and dry, to semi-aquatic. 

Bird remains in the studied assemblages repre-
sent the avifauna of different biotopes. The geese 
alopochen aegyptica (?) and Plectropterus gambenis 
(?) belong among aquatic fauna; shallow waters 
with papyrus and reeds are their preferred habitat. 
The smali African bustard, a smali f ragment of the 
skeleton of which was found at Saqqai, is a species 
that is characteristic of a dry environment, like the 
ostrich which is represented in the Early Khar toum 
site assemblages by nothing more than beads made 
f rom ostrich eggshell. This biggest of the birds is a 
typical dry savannah species (Evans 1900:27-30) 
and lives in dry sandy areas overgrown with Iow 
bushes. It usually feeds in the company of herds of 
zebra, hartebeest and other antelopes. It consumes 
different grasses and herbs, including seeds and 
fruit, but also smali mammals , birds, reptiles and 
insects. Ostrich may go without water for a very 
long time, but they have the habit of bathing in the 
river by submerging their bodies up to the neck. 

The game species in the studied assemblage, 
apart f rom the wetland species already discussed 
above, represent fauna f rom different savannah bi
otopes. Using Jewells classification (1980: 362), one 
can distinguish the fauna of a number of ecohabitats 
based on the ecology of particular species as given 
by Kingdon (1971; 1974; 1977; 1979), MacDonald 
(1984a; 1984b) and Dorst and Dandelot (1980). 

Generally speaking, almost all the game species 
hunted by Early Khar toum communi ty groups 
could be found in different savannah biotopes 
f rom the floodplain through riparian forests, to 
bushy and forest savannah and the open savannah 
grasslands. Today these species tend to concentrate 
in the vicinity of waterholes. Of these only the gue-
non monkey and the t rue civet are typical of the 
riparian forest, and the bushy and forest savannah, 

while the African anteater, the bigger kudu ante-
lope and the Alcelaphus antelope, as well as equids, 
are typical of the bushy, forest and grassland sa-
vannah. The big buffalo f rom Khar toum Hospital 
are characteristic of the savannah fauna (Peters 
1986:22). It is striking that the kob (Kobus kob) 
and oribi (Ourebia ourebi) antelopes, which are 
the most numerous species among hunted game 
represented in the studied assemblages, are bo th 
typical of a seasonally f looded plain, while the bo-
hor reedbuck (Redunca redunca) is characteristic 
of this k ind of habitat but also occurs in the open 
grassland savannah. Hippopotamus feeds in riv-
ers, marshes and on the floodplains. N o specimens 
of fauna specific to a mon tane habitat were recov-
ered f rom the faunal assemblages in question. 

Caution is recommended in forming conclu-
sions concerning the natural habitat in the neigh-
borhood of a given site based on nothing more than 
the species distribution suggested by the site assem
blage. Several different factors can impact both the 
actual number of the remains and the list of identi-
fied species. These factors include potential hunting 
specialization, quartering locations and methods, 
transport of the carcass or its part to the village, 
dumping of bones etc. Nonetheless, the studied re
mains of mammal ian game are of relevance for a 
study of the natural environment exploited by the 
Khar toum Hospital and Saqqai populations. 

Summing up the information on the environ-
ment exploited by Early Khartoum communities 
contained in the species composition recorded for 
the different site assemblages, we find different bi
otopes in ecological niches of a riparian habitat: deep 
river waters and shallows, permanent and seasonal 
wetlands, riparian forests, as well as vast grassy flood
plains dotted with isolated mounds covered with 
bushes and trees and with seasonal marshes. Judging 
by the number of mammalian remains, hunting must 
have been especially intensive on the seasonal flood
plains, where the kob and oribi antelopes, buffaloes 
and Nile monitors could be found. 

1.2. General reconstruction of natural envi-
ronment characteristics 

The floral and faunal macroremains f rom ar-
chaeological assemblages support a generał re
construction of the central Sudanese environment 
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Fig. 4. Molluscs shells from Kadero. Limicollaria (ri-
ght column), Pila and their opercula (left column). 

between approximately 8000 and 4900 BC (10,000-
6000 bp). Taking into account the ground relief of 
the region, the river cycle and the climate (rainfall 
and temperatures) during this period, data on hu-
midity (river flooding and rainfall), the naturę of 
the floral and faunal cover and comparative data 
with today s dry savannah zone, we can distinguish 
three ecological habitats in the local savannah eco-
system, all three exploited by the hunting and fish-
ing Early Khar toum communities: 
1. Riverbank and the margin of pe rmanen t ripar-

ian marshes. Soil in this niche was composed of 
young alhwial silt. The Nile flowed in its paleo-
channel until about 7500 bp, hence the flood-
plains were regularly f looded with shallow wa-
ters; the Iow Nile was at least 10 m higher than 
the recent river levels in winter. Even so, it is 
elear f rom the abundant presence of the ter-
restrial snail Limicolaria which does not sur-
vive under water that the settlements were not 
f looded (Fig. 4). This nar row ecological niche 
ran along the entire upper Nile and was home 
to the Early Khar toum camps which oceupied 
the Iow hillocks. The tree cover included Celtis 
integrifolia as well as presumably other tree 
species, such as the doleb palm, Ziziphus bushes 
and grasses. The pe rmanen t riparian wetlands 
were composed of papyrus and reeds, similarly 
as on the middle White Nile in mode rn Sudan. 
O n the western bank and at the nor thern end 
of the eastern bank where extensive floodplains 
do not exist, this niche neighbored directly 
with a zone of higher flats composed of sand 
and gravel, cut by wadis which connected the 
two niches. Typical fauna in this niche includ

ed aąuat ic species: water and marsh mollusks, 
fish, reptiles, water turtle, crocodile and goose. 
Mammals in this niche fed both in water and 
at the water edge (hippopotamus, sitatunga an-
telope, reed-rat, water mongoose). The fauna 
must have concentrated wherever this narrow 
zone connected with the wadis down which the 
herbivores came to the watering places. This 
must have been especially t rue in the dry sea-
son when herds of herbivores moved here f rom 
the other two ecological niches in search of 
food and water. 

2. Fiat river plain. It is composed most probably of 
silt and clay similar to the terminal Pleistocene 
upper layers of the Gezira Formation situated 
south of Khar toum. In the nor thern par t of the 
region in ąuest ion, nor th of Wadi el-Garwada 
to the Sixth Cataract, it is narrow and was cut 
in the Early Holocene by the bed or beds of 
the Nile and its paleochannels, as well as khors 
connect ing the river with the third ecological 
zone. To the south of Wadi el-Garwada the 
plain widens gradually to join the vast Gezira 
plain in the vicinity of Khar toum. The isolated 
hills in this plain could have hosted hunt ing 
camps during the wet season. There were also 
shallow ground depressions which turned into 
seasonal marshes during the river flooding or 
as a result of heavy rains. 

The fiat plain, which was wider at the south-
ern end, used to be f looded by the Nile in the 
summer . It seems to have had a rich growth of 
grasses and sunt acacia trees which take well 
to seasonal floods. The rich plant vegetation in 
this zone must have supplied excellent feeding 
g round for different herbivores and predators, 
especially in the wet season and right after 
its end. Numerous herds of herbivores would 
have included the elephant, giraffe, rh inoc-
eros, buffalo, antelope, gazelle, warthog, hip
popo tamus and beasts of prey. The seasonal 
marshes were inhabited by terrestrial reptiles, 
that is, big Nile lizards, turtles, pythons and 
undoubted ly numerous birds. This animal 
popula t ion was complemented by numerous 
palustr ine mollusks and lungfish species. A 
huge concentrat ion of floral and faunal bio-
mass characterized this zone. 
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3. Wadi-carved plateau. This extensive ecologi-
cal niche stretched to the east and west of the 
Nile valley (Butana). It was composed of sand 
and gravel f rom eroded sandstone and in the 
nor theas tern part of the valley of volcanic and 
magmat ic rock. Wadis cut th rough it reaching 
the Nile. The plant cover was obviously richer 
in the wadis and consisted of grasses, bushes 
and acacia (seyal ?)trees. Acacia trees, bushes 
and grasses could have also grown sporadi-
cally on the gravel plateau itself. Here rainfall 
was the only source of humidity, hence the 
dry season had to be long. Rock crevices and 
depressions in the ground must have served 
as natural water reservoirs, similarly as in 
Shaąadud (Marks et al. 1985:265). In the dry 
season and shortly thereafter, it provided good 
foraging also for many species of fauna living 
in the second ecological niche, while in the 
dry season only for the more emdronmenta l ly 
specialized species of gazelle, antelope, ostrich 
and selected predators. 
Of significance for the present s tudy is the is-

sue of the abundance of food in part icular eco
logical niches f rom the point of view of popula-
t ions characterized by a non-product ive economy 
and the k ind of technology that the Early Khar-
toum Culture possessed. As indicated above, the 
central Sudan in the Early Holocene lay in an 
emdronmenta l zone, most of the characteristics 
of which were akin to those of the dry savannah 
situated in m o d e r n Sudan approximately 400 km 
fur ther to the south. 

The tropical savannah is classified depending on 
the duration of the dry season. According to the cri-
teria used by Harris (1980a:3-18), the central Sudan 
in the Early Holocene lay in a latitudinal zone of 
medium-humid savannah characterized by annual 
rainfall between 500 and 1000 m m and a dry season 
from five to seven-and-a-half months long. 

The two types of the savannah are character
ized by an irregular rainy season. Natural (either 
sparked by lighting or volcano eruptions) and hu-
man-related fires threatened the plant cover, caus-
ing the expansion of grasslands at the cost of trees 
(Harris 1980a:12; Moss 1969:220-222). Indeed, 
uncontrolled burning of savannah grasslands was 
the work of hunters, not farmers (Moss 1969: 222). 

The savannah is exceptionally rich in biomass 
(Harris 1980a:17-18). Most of this biomass is 
consumed by mammals , mainly big herbivores, 
as well as rodents, marsupials and insects (lo-
cust, mosąui to , tse-tse and black fly). It is not 
homogeneous and is often ąu i te varied in the 
plant cover: trees, bushes, grasses, herbs (Harr is 
1980b:31). H u m a ń set t lement always preferred 
the marginal zones between savannah and water 
because the presence of water and availability of 
food of aąuat ic origin reduced the seasonal en-
v i ronmenta l tension caused by f luctuat ions in 
rainfall and related plant vegetation, as well as 
the habits of terrestrial fauna. In the d ry season 
most herbivores cluster a round water and in the 
shade of trees (Kingdon 1971:40). Wi th the com-
ing of rains these animals scatter to more widely 
spread feeding grounds. H u m a ń communi t i e s 
inhabit ing the savannah ecotones characteris-
tically make us of the whole rangę of resources 
(Harris 1980b:31). Therefore, the r ichness of the 
ecotone between the water and the savannah on 
the upper Nile must have been m u c h bigger than 
in other parts of this great emdronmen ta l zone, 
a l though there is no data to suppor t more specific 
estimates in this respect. 

It is believed that the fauna of the pr imal sa-
vannah was composed of great popula t ions of 
ungulates and other grass-eaters, as well as the 
predators that preyed on them. Grass bu rn ing 
as a hunt ing t echn iąue (to force animals into 
traps or toward a line of hunters) had serious 
impact on the development of plant vegetation 
and the fauna that forages on it (Moss 1969:220-
222). Hunt ing-f ishing-foraging groups regularly 
bu rned grass and bushes in the savannah in order 
to stimulate the growth of young plants, thus rais-
ing their attractiveness as feeding g round for her-
bivores, especially the big species (Clark 1980b: 
64-65). According to Clark, palynological data 
is proof of grass bu rn ing as a t echniąue ; pollen 
diagrams f rom the banks of Lake Victoria show a 
sharp increase in the share of grass. There are also 
extensive layers of charcoal in the Kalahari region 
and numerous e thnographic examples to suppor t 
this idea. The t echn iąue was used consciously to 
increase the richness of the exploited environ-
ment , especially with regard to the hun ted fauna. 
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2. The natural environment, 4900-3800 BC 
The early phase in the development of the 

Khar toum Neolithic falls in the Middle Holocene. 
It is current ly held that the climate in Sudan be-
gan to deteriorate in the Middle Holocene com-
pared to the condit ions present there in the Early 
Holocene. Annua l rainfall rates decreased in this 
part of Africa, causing environmental , climatic, 
floral and faunal zones to shift gradually toward 
the south; the destructive impact of h u m a n econ-
omy on the natural envi ronment also began to be 
felt (Wickens 1982:30). 

According to Wickens, the vegetation zones 
in Sudan in the Middle Holocene were about 250 
k m fu r the r to the nor th than they are today. Mid 
dle Sudan was then at the nor the rn edge of a lati
tudinal belt of dry savannah. To the west of the 
upper Nile and in the region of the Sixth Cataract 
there was in this per iod a semiar id zone with 
acacia and bushes, while to the east of the river 
there was a thorny savannah. The pe rmanen t 
marshes of the Early Holocene around Khar
t o u m dried up, al though they cont inued to exist 
on the lower White Nile, about 100 k m fu r the r to 
the south, or else gave way to seasonal marshes. 
A migra tory pastorał economy (cattle, goats and 
sheep) did not disturb the balance of this natural 
environment , unlike migra tory plant cultivation 
and the inherent burn ing of vegetation in areas 
in tended under cultivation. Even so, the concen
trat ion of herds of domest icated animals in the 
ne ighborhood of h u m a n set t lements could have 
already posed a threat, th rough excessive graz
ing, for example, and the elimination of preda
tors attacking the herds. Perennial Nile f looding 
was also reduced in the Middle Holocene com
pared to the earlier period. A lowering of overall 
humidi ty levels due to less abundan t rainfall and 
lower river f looding caused the climate of upper 
Nubia to become drier than in the t imes of the 
Early Khar toum Culture (Wickens 1982:41, 45
46, Figs 3, 5C). 

In the Middle Holocene, the condi t ions 
a round K h a r t o u m were dry with a wet interval 
encompass ing the rainy season and f looding 
by the river. The change of climate resul ted in 
a change of the vegetat ion and fauna present in 
the region. 

2.1. The natural environment in the light of ar-
chaeological data 

Arkells investigations at Shaheinab (Arkell 
1953:79) have provided data on the ancient river 
flood levels. Compar ing altitudes for the bottom 
of the occupational layer on the site, the neighbor
ing Early Khartoum settlement and the flood level 
of 1946, he arrived at the conclusion that the river 
flood levels for the Early Neolithic were about 5 m 
lower than in the t imes of the Early Khartoum Cul
ture and about 5 m higher than the flood of 1946. 
He assumed that human camps occupied sites not 
much higher above the waters of the river at the 
current ordinary flood level. 

Relatively lower flooding must have seriously 
impacted the natural emdronment in the Nile Val
ley. Less of the valley was flooded, the volume of 
the flood was smaller and it lasted for a shorter 
time, hence lowering the overall levels of humid
ity. This must have resulted in changes of the in
digenous flora and fauna. 

Data on rainfall, the other source of humidity 
in the Nile Valley, can be garnered f rom the floral 
and faunal macroremains found in Early Neolithic 
assemblages on sites situated in the near vicinity of 
the Nile, but outside the reach of the river floods. 
The Neolithic settlement in Shaąadud is excellent 
in this respect. The site was tested with a trench 
located in a midden situated at the bot tom of a 
local wadi (site Sl-B), overlying remains of Early 
Khar toum habitation. Neolithic layers appeared 
at a depth of approximately 1.50 m (Marks et al. 
1985:270-277). An approximate date for the be-
ginning of Neolithic settlement on the site is about 
5700 bp. A permanent pond continued to exist in 
the wadi during this period. 

Peters (personal communicat ion) believes on 
the grounds of an analysis of the faunal remains 
f rom the Neolithic midden that the natural envi-
ronment in this period was slowly changing into 
a dry savannah with annual rainfall of 350 m m 
already possibly around 3600 bp. Neolithic layer 
III on site Sl-B still contained remains of mam-
mals representing wild fauna typical of a rather 
wet savannah, such as Pila snails living in seasonal 
ponds and marshes, terrestrial snails Limicolaria 
cailliaudi, numerous amphibians and terrestrial 
turtle(?) (Kinixys sp.), savannah monitor (Vara-
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Fig. 5. CeZfzs integrifolia tree in the Botanical Gar
den in Khartoum. 

nus exanthematicus), pelican (Pelecanus sp.), genet 
{Genetta sp.), warthog (Phacochoerus aethiopicus), 
giraffe, oribi antelope (Ourebia ourebi) and the 
larger kudu antelope (Tragelaphus strepsiceros). 

In the light of currently available data there is no 
doubt as to a generał decrease in humidity in the up
per Nile Valley during the Early Neolithic as com
pared to the times of the Early Khartoum Culture. 
The phenomenon seems to be due to lowered levels 
(and conseąuently extent) and duration of seasonal 
river flooding as well as decreasing and probably 
more and more irregular annual rainfall. A drier 
environment is clearly suggested by the list and fre-
ąuency of plant and animal species recorded in Early 
Neolithic site assemblages. Similarly as in the case of 
the previous period, species that inhabited the site 
regardless of human volition have the greatest useful-
ness for analyses of ecological conditions. 

Plant remains were found on four archaeo-
logical sites. At Shaheinab there were numerous 
charred seeds of Celtis integrifolia, pieces of shell 
of the oil palm (Elaeis guineensis), charred wood 
f rom an unspecified species of acacia (Acacia sp.) 

Fig. 6. Seeds of the Celtis integrifolia 
found in the Kadero. 

and Ziziphus sp. bushes. Celtis integrifolia stones 
were also found in the sett lement at U m m Direiwa 
1, and wild sorghum (Sorghum verticilliflorum) 
was identified among the impressions on ceramic 
sherds found on the site. Impressions of this wild 
grain were also identified on pot tery f rom the set
t lement in Zakiab 1, where Celtis integrifolia Stones 
were also found. 

To date, Kadero has been the most prolific source 
of floral macroremains for analysis. These include 
an abundant set of Celtis integrifolia stones (Fig. 5 
and 6), two stones of dom palm (Hyphaena thebai-
ca) fruit f rom a Neolithic grave and impressed seeds 
of cereals on potsherds. No pollen was recorded in 
soil samples f rom the site and its neighborhood 
(Krzyżaniak 1979a:69). M. Klichowska (1982; 1984) 
noted impressions of seeds of grasses (Gramineae) 
on potsherds f rom the site. Nine tropical cereal spe
cies (Cerealia) represented include four varieties of 
sorghum and five of cereal grasses f rom the millet 
group. According to Klichowska, sorghum (Sor
ghum bicolor) and African millet (Eleusine coraca-
na) could have been cultivated by the inhabitants of 
Kadero (see below). 

The ecology of plant species identified f rom 
Early Neolithic sites throws more light on the pos-
sible natural conditions on the Upper Nile in this 
period. The Celtis integrifolia is typical of savan-
nah grasslands and dry savannah woodlands, oc-
curr ing all the way to the zone of annual rainfall in 
the rangę of 500-1000 m m . It grows on hillocks, 
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occasionally in thickets, often together with the 
doleb palm (Borassus aethiopicus), Acacia campy-
lacintha, A. Sieberiana, Randia nilotica, Diospyros 
mespiliformis and Combretum. 

The Ziziphus is even today a popular bush in 
central Sudan. The d o m palm is also not very spe-
cialized in terms of its environment . It grows today 
in central and nor the rn Sudan, also in the desert, 
reaching about 16 m in height (Andrews 1952: 
304). It is a f reąuen t component of forests grow-
ing in the savannah grasslands (Andrews 1948: 4). 
It also grows in the beds of the seasonally drying 
rivers Atbara and Gash (Mackinnon 1948:704), 
and groves of this pa lm occur also in seasonally 
f looded areas (Phillips 1959:210). 

The oil palm (Elaeis guineensis), identified by 
a nutshell f ragment f rom Shaheinab, is a different 
case altogether. Arkell (1953: 105) believed it to be 
foreign in central Sudan ( import ?), but Andrews 
(1952: 301) found it to grow today in southern Su
dan, in the Eąuatoria province, and considered it 
as likely autochthonous in a humid tropical for-
est environment composed of broad-leafed trees 
and characterized by annual rainfall in excess of 
1000 m m (see also Andrews 1948:34, Fig. 1; Ire-
land 1948:69, Fig. 26). The tree must have thus 
been a component of riparian flora in central Su
dan in the Early Neolithic. 

Species of tropical cereals identified at Kade-
ro are typical of a dry savannah environment in 
mode rn Sudan. As regards their wild forms, bo th 
sorghum and African millet are among the most 
f reąuent grasses growing today in a grasslands 
environment in central and southern Sudan. The 
inhabitants of Kadero seem to have collected the 
seeds of these cereals growing in the wild rather 
than cultivating the species in any way 

Wild s o r g h u m (Sorghum verticillifloruml 
arundinacaeum) can be observed today in the 
zone of the open savannah with annua l rainfal l 
in the 300 -500 m m rangę and a d ry pe r iod last-
ing 4 - 6 m o n t h s . Broad- leafed trees, baobab and 
doleb pa lm predomina te ; tali grasses and bushes 
are also abundan t . Wild s o r g h u m grows also in 
the more souther ly e m d r o n m e n t a l zone, which 
is the forest savannah with tali grasses and an
nual rainfall of 500-1000 m m , inc lud ing also 
the seasonally f looded flats (toich) on the Whi te 

Nile. The groves of trees in this zone include aca
cia, b road- leafed species, d o m pa lm and baobab. 
So rghum grows here on the heavy soils and is 
one of the mos t f r e ąuen t l y encoun te red grasses. 
The r ipar ian areas are f looded usually to a height 
of about 30 cm; they are m a d e of th ick dark clay 
wi th sand on the surface. Termite m o u n d s dot 
the landscape (Andrews 1948:38-46, 52-53) . 
Wild s o r g h u m also grows on the marg ins of the 
marshes and on the thick, dark, heavy soils of 
the river valleys, which re ta in water well. It is 
perfect ly adapted to h u m i d condi t ions , seasonal 
f looding , for example. A well developed root 
system reaching a dep th of 1-1.8 m lets it grow 
to heights of 4 m (Doggett 1970:191-192). Cat-
tle grazed in the savannah will eat wild so rghum 
(wild durra) (Snow 1948:686). 

Wild millet (Eleusine indica) is also a f reąuen t 
component of the tali grasses growing on the thick, 
dark clay soils of central and southern Sudan. The 
cultigen (Eleusine coracana) reaches a height of 
about 1 m (Andrews 1952: 445; Snow 1948: 686; 
Bacon 1948: 320). 

The Setaria and Digitaria grass species, iden
t i f ied f r o m impress ions of seeds preserved on 
the po t t e ry f r o m Kadero, are a typical compo
nen t of the f lora present in an open savannah 
with tali grasses and annua l rainfall in the rangę 
of 500-1000 m m . This zone also includes sea
sonally f looded te r r i to ry i rr igated by the waters 
of the Whi t e Nile as well as by rain. Setaria spp., 
for example, grows there today (Andrews 1948: 
40 -46 , 52-53) . 

An analysis of the env i ronmenta l needs of 
plants f o u n d in Early Neoli thic assemblages, 
main ly Celtis integrifolia and grasses, indicates 
that in mos t of the cases, the species in ąues t ion 
are character is t ic of two of today s env i ronmen-
tal zones in Sudan: 
1. Open grassy savannah with annual rainfall of 

300-500 m m and a dry season lasting f rom 
four to six months. Acacia predominates, but 
broad-leafed species also occur. 

2. Savannah with tali grasses, acacia and some of 
the broad-leafed tree species, annual rainfall of 
500-1000 m m and a shorter dry period than in 
the previous zone. Territories seasonally flood
ed by the White Nile also belong in this zone. 
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A drier erwironment compared to the Early 
Khar toum period is also suggested by the ecology 
of fauna identified in the remains f rom the Early 
Neolithic sites. It is striking that practically no spe-
cies specialized in exploiting regular wetlands or 
shallow waters is present on the lists. Missing is 
the sitatunga antelope (Tragelaphus spekei), striped 
mongoose (Mungo mungo), Greater Cane rat (Try-
onomys swinderianus), bushbuck antelope (Trage
laphus acriptus) waterbuck (Kobus ellipsiprym-
mus) and whitenosed rat (Rattus coucha), that is, 
specialists in exploiting aquatic environments that 
were recorded in the Early Khar toum assemblages. 
Kadero 1 yielded a single f ragment of the skeleton 
of a water /mud mongoose (Herpestes ichneumonl 
Atilex palodinosus), a mammal living in an aquatic 
and marshy environment. 

A comparison of the wild game list for Early 
Neolithic sites with the contents of Early Khar
toum assemblages also reveals a higher f requency 
of species typical of a drier emdronment . Mollusks, 
reptiles and fish cannot suggest this because sam
ples are incomparable due to a lack of f reąuency 
data for Early Khar toum sites, but the t rend can be 
observed in the case of bird and mammal remains. 
Almost always, however, the remains belong to 
specimens hunted, brought to the settlement and 
consumed. The composit ion and f reąuency thus 
reflects the specific hunt ing strategies of a given 
social group which could have preferred to hun t 
selected species of local wild game. 

The bird sample is dominated by species com-
mon to the savannah, such as wild guinea fowl 
(Numida meleagris), which constitutes, for exam-
ple, 80% of all bird remains in the large collection 
f rom Shaheinab (111 remains). Moreover, the as-
semblage included the bones of an unspecified 
form of great bustard, vulture and buzzard. Water 
species, like wild duck and goose, stork and crane, 
are definitely in the minori ty in this sample. 

A similar tendency can be observed in the case 
of wild mammals . Compared to the Early Khar
toum period, the Early Neolithic is characterized 
by the appearance of new species: hare (Lepus 
capensis), fr inge-tailed gerbil (Tatera robusta), 
desert jerboa (Jaculus jaculus), genet (Genetta 
sp.), gazelles Gazela rufifrons and probably also 
Gazela dama. As far as preferred envi ronment is 

concerned with regard to these new species, hares 
occur in a more open and dry savannah (King-
don 1974:344-352), while the fr inge-tai led gerbil 
is present in unfores ted sandy d ry savannah; bo th 
species can last longer per iods of t ime wi thout 
water (Kingdon 1974:518), but the genet already 
prefers a forested niche, regardless of whe ther 
dry or wet (Kingdon 1977: 136-155; Macdona ld 
1984 1:136). The Gazela rufifrons is typical of a 
semi-deser t envi ronment , that is, open steppe 
with thickets of t ho rny bushes and isolated acacia 
trees, similar to the present-day sahel in no r the rn 
Sudan (Dorst and Dandelo t 1980:245). The Ga
zela dama prefers a similar envi ronment , that is, 
grassy clearings in the desert and on the no r the rn 
edges of the sahel in n o r t h e r n Africa; it can last 
wi thout water for a long t ime (Dorst and Dan
delot 1980:236-237). 

Compared to the Early Khar toum group, the 
Early Neolithic assemblages also demonstra te a dis-
tinct increase in the number of remains of species 
typical of rather drier conditions, but with regular 
waterholes: ground sąuirrel (Euxerus erythropus), 
jackal (Canis Arens), honey badger (Mellivora cap
ensis), white rhinoceros (Ceratotherium samum), 
black rhinoceros (Diceros bicornis) and giraffe (Gi-
raffa camelopardalis). Compar ing the two samples, 
one also notices a lesser f r eąuency in the Early 
Neolithic of species typical of seasonally f looded 
terraces or flats and with waterholes nearby, such 
as the kob (Hippotragus eąuinus) and oribi (Oure-
bia Ourebi) antelopes, the buffalo (Syncerus caffer 
caffer) and roan antelope (Hippotragus eąuinus). 

In summary, the Early Neolithic wild fauna 
composit ion lacks species typical of regular wet
lands and is characterized by an increased, com
pared to the Early Khar toum period, presence of 
species c o m m o n to the drier savannah environ-
ment . The evidence is still strong for the existence 
of seasonal wetlands in the valley of the Upper 
Nile, presumably formed in effect of river flood-
ing. Keeping in m i n d the obvious impact of the 
hunt ing strategy of a social hunt ing group on the 
faunal assemblage found on any given site, one can 
be sure that the new situation observed in the Ear
ly Neolithic in central Sudan had its source largely 
in a different wild animal structure which followed 
f rom a changing environment . 
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2.2. Changes of the natural environment 
In the light of the available data one can present 

the major changes occurring in the natural envi-
ronment of central Sudan between 4900 and 3800 
BC (6dl millennium bp, Middle Holocene). Com-
pared to the situation that existed in the t imes of 
the Early Khar toum culture, the new ecosystem 
was characterized by dropping humidi ty which 
triggered changes in the floral and faunal cover. 
The impact of h u m a n economy on the environ-
ment must have also increased during this period. 
In effect, the combined impact of the two factors 
seriously affected the local natural environment 
and the adaptation strategies of the oldest commu-
nities applying a productive economy. 

Decreased humidi ty in the valley of the Nile was 
caused by lower levels of seasonal river flooding as 
well as diminished rainfall, which could have also 
demonstrated more variability. In the end effect, 
the part of the river valley that was flooded during 
the rainy season when the river flood partly con-
nected with the rains was smaller and the flooding 
shallower and shorter than in the Early Khar toum 
period. This had to affect the humidi ty of soils in 
the different ecological niches and lead in effect to 
changes in the floral and faunal cover. 

It is not easy to estimate the impact of human 
economic activity on transformations occurring in 
this environment, but it was undoubtedly greater 
than before as a result of intensive animal husband-
ry (cattle, sheep. goats) and cultivation of tropical 
cereal plants or even regular harvesting of wild cere-
als, as well as continued traditional hunting. 

The introduction of domesticated animals and 
plant cultivation is believed to have been a kind of 
revolution in m a n s relations with the natural en-
vi ronment in Africa. These new economic forms 
were accompanied as a rule by regular burning of 
the savannah to foster grass growth for grazing 
purposes and increase the fertility of cultivated 
fields. Grass burning during the dry season causes 
a faster and more abundant growth in the rainy 
season, significantly increasing the foraging re-
sources, as well as feeding ground for wild game. 
Burning is used also today in Africa to remove the 
vegetation f rom fields before loosening the soil 
and seeding. Regular burning of the vegetation in-
creases the share of annual grasses at the cost of 

bushes and trees. This phenomenon is observed 
today, for example, in terrain seasonally flooded by 
the White Nile that is being exploited for pasturing 
by the Nilotic tribes of the Dinka, Nuer and Shil-
luk. Burning of the savannah may have also stimu-
lated an increase in the share of fire-resistant spe-
cies in this environment. Traditional use of fire for 
hunt ing (driving game toward the hunters) or to 
collect honey f rom wild beehives may have contin
ued in use as well. This could have led to a broader 
distribution of the dom palm (Hyphaena thebai
ca), the frui t Stones of which were found in a Neo
lithic tomb in Kadero (Krzyżaniak 1978:166). The 
dom palm, which Purseglove (1975:425) describes 
as resistant to fire, reaches heights of 15 m and 
is extremely common in the drier parts of tropi
cal Africa. Its seeds (stones) are carried by man, 
who collects the frui t today for consumption. The 
fruits and stones are eaten also by elephants and 
baboons, thus also aiding in the spreading of the 
species. More intensive pasturing and burning of 
the vegetation cover can also cause soil erosion in 
the savannah. On the other hand, it is believed that 
moderate pasturing in the savannah is favorable 
because it favors species differentiation and stimu-
lates more intensive plant growth. Grazing that re-
duces only 15-51% of the biomass of the savannah 
(it is most efflcient right after the rainy season) also 
helps to retain the environmental balance, much 
more so than harvesting cultivated plants, which 
exploits 87-89% of this biomass (Hamilton 1982: 
256, 260, 261; Singh and Joshi 1979:217-218; see 
also Harris 1980a:12; Moss 1969:220-222). Burn
ing grass in the savannah seems also to have been 
used to increase harvests of wild tropical cereals. 

It is an interesting suggestion that bred ani
mals can be less economic than herbivore spe
cies living in the wild in the Afr ican savannah in 
terms of the conversion of fodder into food for 
h u m a n s (Coupland 1979:351). 

Based on the available evidence, the changes that 
occurred in the three ecological niches distinguished 
on the Upper Nile between 4900-3800 BC (6th mil
lennium bp) can be characterized as follows: 
1. River bank and riparian margins of floodplains. 

The permanent marshes disappeared in favor 
of seasonal ones, the existence of which is in-
dicated by large numbers of Pila snails on Early 
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Neolithic sites located in this ecological niche. 
Vegetation in this zone undoubtedly included 
abundant grasses, including wild tropical cere-
als, bushes (Ziziphus) and trees (different species 
of acaccia, dom palm, Celtis integrifolia and oth-
er usually associated species). The river shallows 
could have been overgrown with papyrus rushes 
and reeds, forming an excellent habitat for wa-
ter fowl, which would have included, as today, 
wild ducks and geese, as well as reptiles (croco-
dile, water turtle species) and mammals (hippo-
potamus), not to mention aąuatic mollusks and 
fish. Similarly as in the Early Khartoum period, 
wild animals presumably were concentrated in 
the transitional zone between this niche and 
the wadis of the third niche, especially during 
the dry season. Pressed by conditions, the her-
bivores would have gathered at the waterholes, 
moving in from the other two niches, and would 
have been followed there by predators. The set-
tlements at Shaheinab and probably also Nofal-
ab were situated in this niche. 

2. River valley flats. The vast river valley flats con-
tinued to be seasonally flooded, similarly as in 
the times of the Early Khartoum culture, but the 
floods were shorter in duration and lesser in vol-
ume. The depth did not exceed a few dozen cen-
timeters on average, as demonstrated by calcula-
tions for the neighborhood of the Kadero 1 village 
(Krzyżaniak 1978:161). Numerous finds of Pila 
snail shells in Early Neolithic assemblages prove 
the existence of seasonal marshes on the river val-
ley flats where the settlements were situated. As 
for the vegetation in this niche, in this period it 
was probably composed of species growing on 
the heavy silt and clay soils of the vast river val-
ley and the sand and silt hillocks on which the 
settlements were located. The soils of the first 
morphological zone are excellently adapted to 
growing wild tropical cereals, sorghum and Afri-
can millet, as well as undoubtedly other species 
of grasses common today on the clay soils and in 
the seasonally flooded habitats on the White Nile. 
The species composition of flora in this zone must 
have been close to that of the modern savannah 
with tali grasses and acacia, and annual rainfall 
in the 500-1000 m m rangę. Right after the rainy 
season this terrain must have provided rich graz-

ing and foraging grounds exploited by the hu-
man groups which hunted, grazed animals and 
harvested either cultivated or wild-growing ce-
real plants. This environment easily provided for 
numerous herds of cattle and smali ruminants, as 
well as for wild game, mostly of the herbivorous 
type. The hillocks in this ecological niche, which 
were now for the first time occupied by relatively 
regular settlement, were appropriate for smali 
fields like the ones found even today in season
ally flooded areas on the White Nile; the vegeta-
tion there could have included the dom palm and 
broad-leafed trees like the Celtis integrifolia and 
commonly associated species. Species character-
istic to these hillocks included the terrestrial snail 
Limicolaria. It may be assumed that during the 
dry season, as waterholes dried out in this zone, 
the grazing herds and wild game moved gradually 
toward the river. 

3. Sand and gravel plateau cut by wadis. The en-
vironmental conditions in this extensive zone 
stretching out on either side of the flood terrac-
es, were much like those observed for the Neo
lithic Shaąadud. Rainfall was the only source 
of humidi ty in this zone; at Shaąadud in this 
per iod rainfall was estimated at approximately 
350 m m annually. This level of humidi ty is not-
ed in mo d e rn Sudan in the open savannah zone 
with acacia and short grasses, where the dry 
season lasts about six months . Beside the most 
c o m m o n acacia species, the zone is also home 
to broad-leafed trees, the baobab and doleb 
palm. The fauna in this zone in Early Neolithic 
t imes also resembled closely that observed for 
Shaąadud, where the local pe rmanen t pond 
hosted palustrine Pila snails, terrestrial snails 
Limicolaria, amphibians, m u d turtles, moni 
tor lizards, genets, warthog, giraffes, oribi and 
kudu antelope. In areas deprived of permanent 
waterholes, the composit ion of the local fauna 
could have been similar to that found today in 
the semi-desert zone. There were good pastures 
and foraging ground in this zone, during and af
ter the rainy season. The considerable environ-
mental differences between the rainy season 
and the long dry season must have prompted 
most of the wild animals to migrate periodi-
cally to the first and second niches. 
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The richness and appeal of particular niches 
should be estimated f rom the point of view of the 
earliest farmers in central Sudan. The above de-
scription of particular habitats shows that the sec-
ond niche had the greatest advantages for a pasto
rał economy. The conditions in this niche would 
have been perfect for longterm grazing of herds 
in the extensive grasslands amid seasonal ponds 
and wetlands left in depressions of the river valley 
flats after the river flood had subsided. These wa
ter reservoirs funct ioned as waterholes. Intensive 
animal grazing would have been possible starting 
after the flood had subsided and the ground dried 
somewhat through the period of grass vegetation 
until the drying out of the waterholes in the region. 
H u m a ń settlements at this t ime were relatively sta-
ble, situated in the second niche, population num-
bers changing probably depending on the season 
and the naturę of economic activities. In the dry 
season the scattered herds could have been accom-
panied in the grazing grounds by smaller groups 
which set up seasonal camps. In the wet season, 
the Neolithic pastoralists would have herded the 
animals f rom the valley bot tom onto the alluvial 
hillocks found in this niche where the Early Neo
lithic settlements were located. The animals could 
have been driven also into the third niche, but so 
far there is no archaeological data f rom this zone. 

In the African savannah today, moving herds 
of cattle have supplanted the original fauna, that is, 
the huge herds of herbivores and preying predators. 
Their place has been taken by man and his herds, 
causing at the same time a fundamental transfor-
mation in the species composition of savannah 
vegetation. It is believed, for example, that intensive 
cattle grazing combined with sporadic burning of 
the grass can lead to increased forest growth. Grass 
burning is still used today by the farmers of the sa-
vannah in the case of fallow cultivation of sorghum 
and millet (Moss 1969:222, 250). 

In presenting ecological conditions in the Early 
Neolithic one should briefly describe the require-
ments of tropical cereals cultivated today in this 
part of Africa, assuming that these cereal grains 
were quite probably among the plants cultivated 
by the earliest pastoralists of central Sudan. In 
Gedafer, which lies in the Blue Nile province, to 
grow sorghum (durra) or millet on the heavy soils 

one needs a min imum of 450 m m of rain annually; 
on the sands of western Sudan 300 m m annual rain 
is enough. The plants root system allows sorghum 
to tolerate both shortages of water and short-term 
flooding of the fields (Norman et al. 1984:125, 129). 

Sleeping sickness could have been a key fac-
tor impact ing h u m a n activities in this period. 
Trypanosomiasis attacks both humans and ani
mals. According to Lambrecht (1970), it is caused 
by a blood parasite, the Trypanosommiasis proto-
zoan, which is carried by the tse-tse fly (Glossina 
sp.) only at a certain stage in the development of 
this parasite. There are two ecological groups of 
this fly species: one inhabits the humid tropical 
forests, the other the drier forests of the savan-
nah. In a forest envi ronment the Trypanosoma 
gambiense sickness is carried by the G. Palpalis 
fly which attacks humans . It is endemic in the 
ne ighborhood of regular sett lements and riparian 
camps, of f ishermen, for example. The tse-tse fly 
of the savannah occurs today in nor theastern Af
rica to the south of the 15°N latitude, that is, the 
latitude of m o d e r n Khar toum, in a zone of annual 
rainfall in the rangę of about 500 m m . Compar-
ing a map published by Lambrecht (1970:97, Fig. 
4), one observes the tse-tse fly of the savannah to 
be more active today on the southern fringes of 
the country, in the ne ighborhood of the humid 
tropical forests. The savannah species (e.g. Gloss
ina morsitans, typical of the open forest) causes 
sleeping sickness (T. Gambiense, T. Rhodesiense) 
in cattle alone, sińce wild animals today have de-
veloped a natural immunity. 

In seasonally flooded terrain the tse-tse fly is 
much rarer, as its chrysalis form perishes in sea
sonally flooded soil. The G. Palaidipes fly which 
inhabits the denser vegetation zones of the savan-
nah causes T. Rhodesiense. It can thus be assumed 
that the environmental conditions in central Su
dan in the Middle Holocene were more favorable 
to the development of species of tse-tse fly char-
acteristic of the savannah rather than wet for
est habitats, and that its activity could have been 
much weaker in the seasonally flooded river val-
ley. Lambrecht (1970:87-88) has also assumed 
that, generally speaking, the Upper Pleistocene 
man inhabiting the closed forests of Africa could 
have suffered more excessively f rom T. Gambiense, 
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while the groups living in the savannah fell victim 
to T. Rhodesiense only sporadically; wild fauna was 
the most affected at the time. H u m a ń groups may 
have knowingly avoided settling in areas where the 
tse-tse fly was more active, similarly as in the case 
of areas touched by malaria, al though in the latter 
case man in Africa has acąuired some degree of 
immuni ty to this illness. 

Lambrecht (1970:89-90) believes sleeping sick-
ness to have had a significant impact on the rate 
and direction of the spread of animal husbandry in 
Africa. For example, in eastern Africa, the south-
ward diffusion of pastoralism at the end of the 
Stone Age took place on either side of the central 
section of the great tectonic rift, undoubtedly in an 
effort to avoid regions occupied by the tse-tse fly, 
passing through territory fee of this species. In the 
dry and cooler season the tse-tse fly is dormant , 
hence it was probably inactive around the camp-
sites and settlements inhabited during this t ime of 
the year (Clark 1980b:63). 

The river valley flats of central Sudan thus seem 
to have been free of the sleeping sickness epidemie 
attacking cattle. The chrysalis form of the tse-tse 
fly in the soil could not survive the seasonal flood-
ing episodes. The absence of concentrations of 
dense vegetation in which this fly lives was also not 
conducive to its development. This could explain 
the obvious concentration of Early Neolithic set-
t lement based on animal grazing in the river valley 
where the fly was exterminated by seasonal flood-
ing, as well as suggest at least in part why pastorał 
settlement did not develop in the central Sudan sa-
vannah where, because of the absence of seasonal 
flooding, the fly would have been insufferable to 
domestic animals. 

In the Early Neolithic, as in the previous pe
riod, it was possible to exploit seasonally a whole 
rangę of resources found in different biotopes and 
niches of the central Sudan savannah. This clearly 
refers.to the economic traditions observed in all 
of tropical Africa. Pastoralism is treated here as 
a me thod of product ion that preceded European 
colonization and developed independently of it 
(Harris 1980b:31, 37). The seasonal translocation 
of social groups to different niches and biotopes is 
a characteristic feature of the economic exploita-
tion of savannah resources (Graham 1969:427). 

3. Changes in the natural environment: 3800-
3000 BC 

There is practically no data for a reconstruct ion 
of food-acquir ing strategies of the Late Neolithic 
population of central Sudan as no settlements of 
this period are known and only four cemeteries 
associated with this populat ion have been discov-
ered and explored. These are O m d u r m a n (Arkell 
1949:99-106), Shaheinab (Arkell 1953:82-91), 
Geili (Caneva 1984:355-356) and Saggai (Caneva 
1983b:24-28). The assemblages f rom these cem
eteries permit only limited research on Late Neo
lithic communit ies , their product ion and goods 
exchange, as well as social structure. 

Neither is there any evidence of the evolution 
of the natural environment in central Sudan in the 
Late Neolithic. One should note the discovery of 
some stones of Celtis integrifolia on the Gereif site 
near Khar toum (Arkell 1949:110, note 1) associat
ed with Late Neolithic pottery; the site could have 
been a camp f rom this period. 

The Late Neolithic falls at the end of a wet cli-
mate phase in the Sahara lasting f rom 6500 to 4500 
bp (Williams 1982:19). This per iod was character-
ized by a great expansion of Neolithic pastorał 
peoples in Nor th Africa. According to Wickens 
(1982:44-47), the beginning of the desertifica-
tion of this part of Africa in the Middle Holocene 
falls about 5000-3000 bp. Exploration of the set
t lement at Jebel Tomat on the lower White Nile, 
situated about 300 km to the south of Khar toum 
and dated to around 4000 bp (Wickens 1982:28-
29, PI. 3.1 and 45-47), demonstra ted the existence 
of a thorny savannah with thickets of Acacia seyal 
on the clay soils and Acacia senegal on the sands 
and dunes. It was a dry environment , al though not 
as dry as today. The regular lakes and swamps of 
the Early Holocene, situated deep inland to the 
west of the White Nile, had dried up by this time, 
but the riparian marshes still existed. Environ-
mental change was due to rainfall zones shifting 
southward; an appropriate shift in floral and faunal 
zones followed. The end effect of the process was a 
lowering of annual rainfall rates in central Sudan, 
the extent of which is impossible to estimate at the 
present stage of research. About 4000 bp the hunt-
ers f rom Jebel Tomat on the lower White Nile were 
hunt ing dorcas gazelle, Klipspringer antelope, for-
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est boar, reed-rat, mongoose, but also Nile moni 
tor and genet. They also fowled, fished and grazed 
cattle, sheep and goats. They could have also culti
vated sorghum. 

The humidi ty in the valley of the Upper Nile 
depended not only on rainfall, but also on season
al river floods which in turn were determined by 
fluctuations in rainfall at the sources of the Blue 
and White Niles, mainly however at the source of 
the Blue Nile in the Abyssinian uplands. About 
5800 bp the levels of lakes dropped, this process 
peaking about 4000 bp (Gasse et al. 1980:389). The 
Late Neolithic in central Sudan could have fitted 
into a relatively short period of stable lake levels 
and Nile flooding briefly before 4000 bp. A short
lived period of Iow floods at the turn of the sixth 
mil lennium was followed by an eąually short pe
riod of high floods in the first half of the fifth mil
lennium, followed in turn f rom the second half of 
the fifth mil lennium bp by a longer period of Iow 
floods lasting through the second half of the four th 
mil lennium bp (Williams and Adamson 1980:301, 
Fig. 12:10). According to this diagram, the early 
phase of the Late Neolithic in central Sudan (about 
5000-4300 bp) would fali rather in the brief period 
of high floods. The actual height of f looding in this 
period cannot be calculated. 

The only source of data on environmental 
change in central Sudan in the Late Neolithic 
is, for lack of floral and faunal finds f rom settle-
ment sites, the assemblage f rom the cave site of 
Shaqadud, dated to the third-second mil lennium 
BC (about 4200-3600 bp), that is, the post-Neo-

lithic period. According to this data, the Butana 
uplands featured a dry savannah or steppe land-
scape with annual rainfall around 350 m m . This 
is an obvious deterioration of natural conditions 
compared to the seventh mil lennium bp (Abbas 
and Marks 1984:58, Marks et al. 1985:272, 277). 
Finds included remains of Zizyphus sp., grasses 
and domesticated millet, dated about 2500 BC. 
The faunal remains f rom the site were identified as 
belonging to the Pila snail, clams, terrestrial snails, 
tortoise, Nile monitor, guinea fowl, ostrich (egg-
shell fragments), hare, ground sąuirrel, mountain 
sąuirrel (Hystrix cristata), wildcat (Felis silvestris), 
anteater, savannah boar, giraffe (numerous), ga-
zelle {Gazella rufifrons) and med ium and greater 
antelope. The top layers of the midden inside the 
cave also yielded remains of domesticated cattle, 
sheep, ovicaprid, dog and probably also donkey. 

At Saggai, no lime concretions were observed 
on h u m a n bones f rom the Late Neolithic burials. 
This is noteworthy as such deposits were a charac-
teristic feature of human bones f rom Early Khar-
toum burials made at a similar depth on the same 
site. The difference can be explained by the lower 
ground-water table in the Late Neolithic period 
as compared to Early Khar toum times, resulting 
f rom lowered river flooding (Caneva 1983:24) 

Current data are insufficient for a reconstruction 
of rainfall amount and river flood levels in the Late 
Neolithic. It seems probable, however, that the over-
all humidity of the climate in central Sudan contin-
ued to drop, causing further changes in the plant 
cover and the species composition of wild game. 
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The morphogenetic aspects of the Neolithic site of Kadero 
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Introduction 
Field studies of the erwironmental aspects of 

the Neolithic site of Kadero were conducted dur-
ing three expeditions: in 1999, 2001 and 2003. The 
scope of these were respectively: lithological studies 

Fig. 1. The geology of the area around of the con-
fluence of the White and Blue Nile (simplified from 

the map Robertson Res. 1988) 
l-recent alluvium, 2-older alluvium, 3-Umm Ruwaba deposits, 4-weathering covers 
of varied thickness, often transformed by aeolian processes at the surface, 5-Nubian 

Sandstones Formation, 6-anorogenic granitic rocks of Jurassic age, 7-undifferentiated 
Proterosoic metamorphic rocks. 

Jebels: A. Sileitat, B. Ibrahim Kabbashi, C. El Merikh, D. Mustor 
Plains: Gezira - build of Gezira Formation, Butana - build of U m m Ruwaba Formation 

of the Kadero site and its nearest surroundings; a 
geological transect from the river Nile through the 
Kadero site to the border of the Umm Ruwaba de
posits and the thick weathering covers of the Nu-
bian Sandstones, situated east of Kadero; and an 
extensive study of an area east of Kadero up to Ibra
him Kabbashi Jebels. In the performed studies, the 
principal method was the heavy minerals analysis. 
In the author s view, the content and composition 
of heavy minerals can be very helpful to the under-
standing of the emdronmental development of the 
studied area as well as the dominant role of the in-
put of fluvial and/or denudational processes. 

The study of grain-size composition and heavy 
minerals was undertaken in cooperation with two 
students of geology taking their Masters' degrees 
at the Institute of Geology of the Adam Mickie
wicz University: Abdelhai Abdelsawi 2001, Goliasz 
2003 with supplementary data from 2004. 

Geology and morphogenesis of the surround
ings of Kadero 

The geology and morphogenesis of the discussed 
area have not been investigated in detail yet. The 
background of this author s study were the papers: 
Adamson (1982), Vail (1982), Whiteman (1971), 
Williams & Adamson (1980), Williams (1982), 
Wickens (1982), Williams et al. (1982), Marcologno 
(1983), Krzyżaniak (1992a), as well as the geologi
cal maps: 1 : 1,000,000, sheet Khartoum (Robertson 
Res. Group 1988), and 1 : 100,000, sheet Khartoum. 
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Some results of the authors detailed geologi-
cal and morphogenetic irwestigation have already 
been published (Stankowski 2003a & b). The 
present study supplements the earlier data with the 
results of the heavy minerals analyses and offers a 
further discussion of the paleoemdronmental de-
velopment of the area in ąuestion. 

The Butana Plain build of the Umm Ruwaba 
Formation, which stretches in a wide strip east 

of undifferentiated Proterozoic metamorphic rock 
emerge from under the cover of the Nubian Sand-
stone Formation. The same rock forms the northern 
border of a series of gravel detritus and Ruwaba de-
posits, featuring a smali area of magma rock called 
Jebel Sileitat (anorogenic granitic rocks of Jurassic 
age: ring complexes - cf. Phot. 7). 

The deposits of the Ruwaba series are made 
of structureless, usually very dense/compact silty 
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Fig. 2. Schematic cross section of Butana Plain in the area of Kadero with the position of the luminescence samples 

of the Blue Nile and the Nile proper (Fig. 1 & 2), 
is built of deposits of Cenozoic gravel, sand, silt 
and clay. These deposits, which also constitute the 
geological materiał of the Kadero site (Krzyżaniak 
1992), are considered to originate from overflows/ 
floods of the Nile, which continued into the times 
of the Neolithic settlement. 

On the eastern outskirts of Ruwaba, there 
spreads the Nubian Sandstone Formation, a large 
area of gravel deposits cover the severely weathered 
sandstone of the Cretaceous and the oldest Paleo-
gene (cf. Phot. 1-4). The gravel covers disappear 
very gradually under the deposits of the Ruwaba 
series. East of the Kadero site, the area of their oc-
currence coincides with the principal, meridional 
irrigation canal, running from the lower section of 
the river Soba. In the inner parts of the gravel series, 
outerops of Nubian sandstone appear, which consti
tute residual hills and mountains ("Jebels"), barely 
noticeable in the relief. Further to the east, enclaves 

sands and silts with occasional packs of sand (cf. 
phot. 9, 10). The further east one goes, the more 
the materiał is enriched with gravel fractions and 
carbonate matter (cf. Phot.l, 3, 4). The content 
of carbonate in the Ruwaba deposits varies from 
<5% to -21%. Among these predominantly struc
tureless deposits, one notices linear structures of 
fairly thick sand filling smali fossil valleys whose 
locations has not been exactly established yet. The 
available data suggest that these valleys run from 
the east to the west and from the south-east to the 
north-west. 

At a depth of several meters (usually 3-5 m), 
there appears a fairly continuous layer of loess-like 
deposit, which constitutes a lithological, and prob-
ably also paleoclimatic, caesura. 

The western border of the Ruwaba series is a 
narrow strip of characteristic Nile deposits very 
well seen in the Nile river cut (cf. Phot. 11, 12). 
These fili a deep crevice (of a depth of up to 10 m), 
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Phot. 1. Morphology and sediments of the area east of the Ruwaba Formation. Nubian Sandstone at the base 
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Phot. 2. Ruwaba Formation - sampłes of conglomerates (a), carbonate rocks (b), petrified woods (c) 
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Phot. 3. Morphology and sediments of the area east of the Ruwaba Formation - gravel and cobles surfaces, 
wind blown fine materiał. Nubian sandstones at the base 

Phot. 4. Morphology and sediments of the area east of the Ruwaba Formation - silty-sandy-gravelly sediments 
with the carbonate fragments. Nubian sandstones at the base 



Wojciech T. J. Stankowski 
The morphogenetic aspects of the Neolithic site of Kadero 

43 

Nr Mi* > ? p> i . i 

. / i 

Phot. 5. Surface of the Butana plain, view from the east of Kadero site to Jebel Sileitat 
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Phot. 6. North-East surrounding of Kadero site - silty-sandy-gravelly sediments 
building this part of the Ruwaba Formation 
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Phot. 7. The surface of the Butana plains, view from the North of Kadero site to Jebel Sileitat 
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Phot. 8. Kadero site surface 



Wojciech T. J. Stankowski 
The morphogenetic aspects of the Neolithic site of Kadero 

45 

\ 1 

Phot. 9. Kadero site - tipe of sediments builging the Ruwaba formation 
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Phot. 10. Sediments of Ruwaba formation at the Kadero site. Prof. Lech Krzyżaniak workin^ 



46 
K A D E R O 

»* 

1 
t*-" fs''< 

,4 

mm 

temsSSsN 

Phot. 11. Cultivated surface of Nile deposits 
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Phot. 12. The Nile river eastern bank 
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Tab. 1. Mean values of grain-size composition - in two groups: gravelly-sandy and silty-clayly. Together 
105 samples 

Sediments group 
Fractions in % 

Samples quantity 

Gravely-sandy Silty-clayly 

Nile sediments 
a) horizontally stratified, flood type; mainly fine grained 
b) smali and medium fossil andsuperńcial channels; 
sands with addition of fine gravels 

45,3 

93,4 

44,7 

6,6 

6 

4 

Ruwaba formation 
a) main type pediment deposits; sands with addition of-
gravels 
b) fossil valleys deposits; mainly sands with addition of 
gravels 
c) "less like" sediments; silty-sandy deposits 

91,2 

96,8 

60,9 

8,8 

3,2 

39,1 

51 

18 

Nubian sandstones weathering cover sediments; differ-
ent grained gravels and layers of sandy-silty materials 

95,4 4,6 14 

Tab. 2. Luminescence dating of samples from Ruwaba formation (OSL/TL) 
Sample number Depth in cm Age (ka) 

1 145 19,7±2,3 (GdTL-625) 

2 430 22,7±1,4 (GdTL-705) 

3 700 14,88±(),64 (GdTL-706) 

4 185 13,34±0,76 (GdTL-707) 

5 440 11,10±0,48 (GdTL-708) 

on the bottom of which sandstone of the Nubian 
Sandstone Formation is exposed. Within these 
Nile deposits, one may distinguish two series of silt 
developed in two cycles and separated by a phase 
of erosion. 

Tab. 1 lists the average indices of the grain-size 
distribution in the deposits around the Kadero site. 
This data confirms the previously described struc-
ture of the deposits in this area. Further informa-
tion, illustrating the chronology of the morphoge
netic phenomena in this area, has been provided 
by luminescence measurements (Tab. 2). Among 
the five obtained dates, three (Nos. 3-5) seem 

complementary and demonstrate that as early as at 
the end of the late glacial, the surface of the pedi
ment had its present lithological form. It would be 
difhcult to prove that the deposits constituting the 
roof of the Kadero hill are older. An inversion of 
the dates confirms that the studied area originates 
from the Pleistocene. 

According to the data collected by the author, 
the archeological site of Kadero is located on a 
vast pediment, which at the time of the Neolithic 
community was outside the rangę of the over-
flows of the Nile. On the surface of the pediment 
Nile silts were not found anywhere. 
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Fig. 2A. The Kha r toum area Tertiary-Pleistocene denudat ional chronology, according to W i t h e m a n 1971 
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Tab. 3. The mean percentage values of heavy minerals in the cross section through Butana sediments from 
the Nile to weathered Nubian sandstones - Nontransparent/opaque (45), transparent (45) 

Sediment groups 

Nile Loess like Pediment fossil Pediment mass 
Kadero total 

Pediment 
Sandstone waste sediments vall. sed. Kadero total 

E edge Sandstone waste 

a b c d e f g 

72 78 67 63 52 71 85 
28 22 33 37 48 29 15 

The results of the analyses and the author s in-
terpretation differ from Whitemans earlier conclu-
sions (1971 - cf. Fig. 2A). He interpreted the age 
of the individual segments of the pediment mor-
phogenesis of Central Sudan, as exemplified by the 
eastern bank of the Nile in the area of Omdurman, 
as follows: (a) the farther away from the denuda-
tion base, the older they are; (b) the rangę of the 
overflows of the Nile was very large and amounted 
to many kilometers (cf. Fig. 2A). The present au
thor interpretation is given on Fig. 2. 

Heavy minerals as an indication of the origin of 
the Umm Ruwaba Formation 

In order to determine the origin of the depos-
its constituting the materiał of the Ruwaba depos-
its, a study of the spectrum of heavy minerals was 
conducted. Its purpose was to establish the extent 
of the influence of both the Nile and the degra-
dation of the Nubian Sandstone on the composi-
tion of heavy minerals. The analyses covered 107 
samples collected from various groups of deposits 
during three seasons of exploration. The results of 
this study were compared with the data of Shukri 
(1950, 1951) and Hasan (1976) referring to the al-
luviums of the Nile, and Omer (1983) and Shukri 
and Said (1945) describing the Nubian sandstone. 

The content of heavy minerals in the studied 
samples (the weight percentage) is not high. In 
as many as app. 54% of the samples it is below 
2.5%, in app. 39% of the samples it is between 
2.5 and 4%, and in only some 8% of the samples 
does it exceed 4%, rising to above 8% in very few 
cases only. In various types of the deposits, there 
were considerable differences between the con
tent of transparent and non-transparent heavy 
minerals (Tab. 3). Obviously, the importance of 
the index of the size of the transparent and non-

transparent fractions must not be either overes-
timated or ignored. These data reveal significant 
differences between the Nile deposits and those 
of the Nubian sandstone. The deposits of the 
pediment, including those of the Kadero site, 
are noticeably enriched with materiał originat-
ing from the Nubian Sandstone. 

The results of the study of transparent heavy 
minerals are listed in Tables 4 & 5. The spectras 
of the composition of the heavy minerals of the 
Nile deposits (a) visibly differ from those of the 
detritus of the Nubian Sandstone (f, g). The series 
of the loess-like deposit (b) is more similar to the 
Nile deposits, although it contains markedly less 
pyroxene, rutile and biotite, and a less conspicu-
ously lower proportion of staurolite and garnet. 
The loess-like deposit also features a smali per
centage of apatite and monazite, which also occur 
in the detritus of the Nubian Sandstones. Con-
versely, the composition of heavy minerals in the 
rock of the surface layer of the pediment, includ
ing the Kadero site (d, e), and to a smaller degree 
the fossil fluvial deposit (c), clearly resembles the 
Nubian sandstone. In order to offer a synthetic 
presentation of the deposits constituting the 
Ruwaba series, a combined group was formed, 
comprising the spectra of the heavy minerals of 
units c, d and e. This emphasizes the similarities 
between the deposits of the pediment and the 
series of Nubian Sandstone, in terms of the per-
centages of zircon, partly of tourmaline and ru
tile (the principal minerals occurring in Nubian 
Sandstone), and also of olivine and biotite, and 
less significantly, of garnet (cf. Tab. 4). 

The results of this study were compared with 
the data on heavy minerals from the Nile depos
its collected by Shukri (1950, 1951) and Hasan 
(1976). This illustrates the influence of the Nile 
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Tab. 4. Mean percentage values of transparent heavy minerals in the sediments groups (a-g like in tab.3) 
in the cross section trough Butana sediments, from Nile to weathered Nubian Sandstone 

Minerał 
Sediments groups like in tab.3 

Minerał 
a b c d e f g 

amphobole 53,5 69,6 59,4 64,2 61,3 27,6 9,0 

epidote 13,7 12,3 17,0 15,2 5,2 12,8 0,1 

pyroxene 9,1 5,6 6,8 7,6 5,3 18,5 11,7 

zircon 1,5 1,3 4,9 4,9 11,9 17,6 52,9 

tourmaline 0,4 0,1 1,0 0,6 1,2 1,3 1,9 

rutile 4,8 1,6 0,7 1,1 3,2 7,0 12,8 

staurolite 1,8 0,7 0,9 0,3 1,9 3,1 4,0 

garnet 1,2 0,4 1,8 1,3 4,2 2,0 1,5 

olivine 1,8 1,9 4,2 1,8 2,2 2,6 3,3 

biotite 10,7 4,1 2,1 1,7 1,6 0,7 0,6 

kyanite (distene) 0,7 1,1 0,4 0,4 0,9 1,3 0,9 

apatite - 0,03 0,1 0,4 0,4 - 0,6 

monazite - 0,03 0,2 0,04 - 0,1 0,2 

Tab. 5. The mean percentage values of heavy minerals in the basik groups of sediments: A) Holocene Nile 
silts, B) "loess like" deposits, C) Butana plain deposits (sediments groups b, c, d, e), D) weathered 
Nubian sandstones and very eastern edge of Umm Ruwaba deposits. The relationships in between 
the groups of sediments. 

Minerał 
Group of sediments Groups relationship 

(visible influence) 
Minerał 

A B c D 
Groups relationship 

(visible influence) 

amphibole 53,5 69,6 61,6 18,3 A to B, C; D to B, C ? 

epidote 13,7 12,3 12,4 6,4 A to B, C 

pyroxene 9,1 5,6 6,6 15,1 

zircon 1,5 1,3 7,2 35,6 D t o C 

tourmaline 0,4 0,1 0,9 1,6 D t o C 

rutile 4,6 1,6 1,7 9,9 

staurolite 1,8 0,7 3,0 3,6 D t o C 

garnet 1,2 0,4 1,2 1,7 

olivine 1,8 1,9 2,7 2,9 D t o C 

biotite 10,7 4,2 1,8 0,6 D t o C 

kyanite(distene) 0,7 1,1 0,8 1,1 
sillimanite 1,0 1.0 0,4 3,1 

apatite - 0,03 0,3 0,3 D to C 

monazite - 0,03 0,08 0,2 D to C ? 
The Ruwaba deposits, building the Butana Plain are under visible influence of Nubian Sandstone strata. Loes like materiał 
seems to create the separate group. 

on the composition of the Ruwaba series, or on 
the materiał of the Butana plain. A mineralogi-
cal relationship with the Blue Nile becomes ob-
vious (cf. tab. 6). 

Accordingly, the heavy minerals analysis dem-
onstrates that the Butana plain including the hill 
of Kadero and its materiał of Ruwaba deposits owe 
their morphogenesis to processes of the emer-
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Tab. 6. Spectrums of selected heavy minerals in Nile river, Atbara river (after Shukri 1950, 1951) and Ka-
dero site with surroundings (after author data). 

Minerał 
River Nile sections 

Atbara river* Kadero Minerał 
White Nile Blue Nile Main Nile 

Atbara river* Kadero 

Amphibole 48 65 68 10 55 

Epidote 37 13 15 28 

Garnet 7 3 3 3 

Silimanite 8 1 

Pyroxene 19 14 83 11 

OHvine 7 2 
* Atbara - right side Nile tributary, flowing/opcrating on the Nubian sandstones and Palaeozoic, partly Proterozoic rocks, 
covered by thick weathering sediments of Ruwaba Formation 

gence of pediments, while the influence of the flu-
vial phenomena of the Blue Nile is less apparent. 

Discussion and conclusions 
The very thick Nubian Sandstone Formation, 

which dates to the late Mesozoic and the early 
Cenozoic and covers a vast territory, has under-
gone extensive denudational developments, which 
in many locations have entirely obliterated these 
rocks. The elevating movements in this part of Af-
rica were conductive to the emergence of fiat sur-
faces related to the local bases of denudation and 
erosion. The basin of the Sudd and the region of 
the VI cataract of the Nile were the most significant 
for the studied area. Due to climatic fluctuations, 
the water level in the Sudd varied, which also af-
fected the extent of the sedimentation. The White 
Nile, which for a long time ended in the southern 
part of the basin, did not play a major role in the 
development of the area north of Khartoum. In the 
northern part of the basin of the Sudd, the decisive 
factor was the impact of the Ethiopian arm of the 
Blue Nile: not only did it reach the present base 
of erosion, but also apparently bifurcated toward 
the north-west, e.g. from the area of Soba to Faki 
Hasim, and subseąuently flowed to the region of 
the VI cataract of the Nile. Until the river eventu-
ally broke northward, which apparently happened 
at the turn of the Pleistocene into the Holocene, 
the region of the cataract blocked the running off 
of water from the extensive area of the Sudd. 

The pediments emerging north of Khartoum, 
on both banks of the present Nile, obliterated the 
seąuences of Nubian Sandstone Formation. In this 

authors view, Whitemans morphogenetic con-
ception (1971, cf. Fig. 2 A) is unacceptable. The 
pediment was continually developing, through 
Cenozoic time. Its surface was/is increasing and 
modeling under the influence of climate changes. 
Fig. 3 shows an present author synthetic geological 
profile, including the locations of the dated lumi-
nescence samples. 

The period of the most important emergence 
of pediments started probably as early as in the 
Paleogene and continued into the Neogene and 
most of the Pleistocene. The present surface 
with a network of numerous smali valleys, as 
well as the upper segments of the deposits (with 
fossil traces of the fluvial relief), were shaped 
during the last stage of the cold Pleistocene and 
in the late glacial, as the acąuired luminescent 
data confirm. The climatic fluctuations of that 
time are in evidence through the structural and 
lithological diversity, and by the caesura of the 
layer of loess-like deposit and the seąuence of 
silt above it. This was produced by the gravita-
tional dislocation of masses of materiał, solifluc-
tional processes and fluvial phenomena - valleys 
having springs on the area of degraded Nubian 
Sandstone and materiał transported over large 
distances by the Blue Nile). Testimony of this are 
spectra of heavy minerals, whose composition is 
similar to that of the Nubian Sandstone and the 
alluviums of the Blue Nile. 

At the turn of the Pleistocene into the Holocene, 
as a deep erosional cut developed in the present 
axis of the Nile proper, water ran off from the basin 
of the Sudd to the north. In the Holocene, the ero-
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Fig. 3. Synthetic cross section of studied area. The main types of sediments, fossil valleys and position of the lumi-
nescence dating samples 

l.sandy-silty sediments, 2.young Nile deposits , 3.carbonate muddy deposits, 4."loess-like" deposits, 
5.coarse gravels with ńne grained layers, ó.carbonate coarse grained deposits, 7.fossil valleys deposits, 

8.Nubian Sandstones, IS. main irrigation canal, 

sive cut was filled with Nile deposits, in two cycles 
separated by phenomena of erosion. 

The studied section of the Butana plain, whose 
materiał are Ruwaba deposits, developed long be-
fore the time of the Neolithic community. Geo-
logical data attest that sińce the appearance of the 
erosional cut in the axis of the Nile proper (at the 
turn of the Pleistocene into the Holocene), the ex-
tensive and almost fiat area east of the river, whose 
minor feature is the hill with the Neolithic site of 
Kadero, was not affected by the overflows of the 
Nile, as nowhere in it have recent Nile deposits 
been encountered. 

The Neolithic colonization of Central Sudan 
was principally due to the immediate closeness of 
the river (Krzyżaniak 1992). Nevertheless, there 
were also settlements far away from the Nile. One 
of these was Kadero; we also know of other sites of 
the Khartoum Neolithic: Zahiab, Um Direiva, and 
the very inland site of Hatab. The Neolithic Ka
dero 1 and 2 communities used smali hills on the 
surface of the pediment, near smali valleys which 
were tributaries of the Nile. Favorable conditions 

continued for a long time, during a period of more 
humid climate in the first part of the Holocene un-
til app. 5000 years B.P. The Neolithic communities 
were able to take advantage of this. 
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Prehistorie settlement 

M A R E K C H ł O D N I C K I 

The excavations carried out in Kadero showed 
that the artefact materiał was concentrated within 
two - the northern and the southern- middens. 
L. Krzyżaniak estimated the area on the basis of the 
concentration of artefacts on the surface. The north
ern midden apparently covered an area of 4200 the 
southern one only 1900 sąuare metres. The Kadero 
site is however, highly eroded and Krzyżaniak sug-
gested that the Neolithic extent of the middens was 
originally smaller and only over the following mil
lennia, the materiał was spread over a larger area fol
lowing the erosion activity (Krzyżaniak 1991:516). 

A detailed planigraphy of pottery materiał re-
vealed that the area of a midden can be defined as 
one in which the oceurrence of artefact materiał 
is at least 20 cm thick, and the intensity of pottery 
oceurrence reaches over 1 kg/m2. While in most 
cases the thickness of the artefact layer is 40 - 50 
cm, over 90% of the pottery was found on the sur
face and in the topmost 20 cm of the layer (Fig. 1 
- 2). In places of the highest pottery concentration 
over 5 kilograms of materiał could be collected 
from one sąuare metres. 

In the remaining area of the site the materiał 
oceurs only in the subsurface layer, both in the 
inter-midden surface and on the boundaries of 
the site. Due to considerable erosion no structures 
representative of the spatial organisation of the 
settlement were preserved. 

Following the above principles it can be as-
sumed that the northern midden originally cov-
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Fig. 1. Kadero. Surface of the site covered 
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Fig. 2. Kadero. Section of the trench 

ered an area of ca 600 and the southern one only 
250 sąuare metres. The shapes of the middens dif-
fered as well. Basically, they are separated from 
the area where graves oceurred (Fig. 3). The 
only exceptions are the four burials found on the 
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Fig. 3. Kadero. Distribution of potsherds in the middens (1-6 - kg per sq. m) 

boundary of the southern midden . It cannot be ex-
cluded that these graves are older than the midden 
i tself ; the 14C- dating is younger than that of the 
nor thern midden (see Kabaciński this volume). 
The intensity of pot tery is matched by the f r eąuen-
cy of animal bones which are also concentrated 
within the same areas as the pottery. Their spread 
is slightly smaller; as also the amount of bones. The 
highest concentrat ions of bones amounts to 1 kg/ 
m2 in weight; at the boundar ies of the midden the 
weight amounted to only 100 g Im2. 

Spatial distribution of quern fragments and sand-
stone tools present a different picture. They were scat-
tered over a larger area, and mostly concentrated in 
four elevations of the site. The bigger concentration 
actually protected the mound against erosion. Areas 
of highest concentration produced over 50 quern 
fragments and grinders per 1 sąuare.metre (Fig. 4). 

The high erosion of the original surface of the 
site (confirmed by graves now found on the sur
face) considerably disturbs the vertical stratig-
raphy of the site and significant shifting of the 
materiał, both vertical and horizontal, has to be 

considered. Rodents also have done their job only 
too well: traces of their enthusiastic activity could 
be observed in archaeological trenches. At times 
f ragments of one and the same vessel were found 
on the surface and in the deeper strata of the site. 

The artefact materiał was most abundant in the 
thin layer, directly beneath the surface (Krzyżaniak 
1975b:190, Fig. 2:1-2). The space between the arte-
facts was filled with aeolian sand (Fig. 4). It con-
tained fragments of quern and other sandstone 
objects, pottery, tools and product ion waste of 
chert, rhyolite and quartz. Occasionally there oc-
curred smali ornaments made of ostrich egg and 
carnelian, pieces of stone mace heads as well as 
bone heads and shells f rom the Red Sea. Mollusc 
shells of Limicolaria flammata and of Pila ovata 
were plentiful. Nile mussels shells (Aspatharia ru-
bens) and river oyster (Aetheria elliptica) were also 
found. Split animal bones were frequent. There 
were also occasional botanical remains (Celtis 
integrifolia). Overall, the materiał resembled the 
finds f rom the Esh Shaheinab Neolithic settlement, 
though was not identical (Krzyżaniak 1975b:190). 
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Kadero. Concentration oi Fig stones 

Fig. 5. Kadero. Fireplace on sq. 471 

Since all contents of the trenches were sifted, the 
amount of materiał obtained was truły huge (see rel-
evant chapters). Pottery materiał was basie for deftn-
ing the settlement phases in Kadero. The wavy line 
and dotted wavy line pottery indicate that the mound 
situated within the Nile valley had been inhabited by 
the Early Khartoum culture population. The materiał 
that linked with that culture is somewhat scarce and 
can be found scattered all over the site, though per-
haps it is more noticeable in the south-western part. 
The freąuency of oceurrence is similar both within 
and outside of the middens. It seems certain that at 
least a seasonal camp-site of the Early Khartoum 
people was found here. Also, it cannot be excluded 
that some of the highly eroded unfurnished graves 
might have a similar chronology. 

There is no doubt that the densest human set
tlement of the site took place during the Neolithic 
Period.in its early phases. Even though, as was the 
case with the earlier settlement, there are no pre-
served remains of dwellings or hearths, the huge 
amount of artefacts points to a years-long, intense-
ly used habitation site. Only in one case, a smali 
pit enclosed with stones, some of them quern frag-
ments was found which could have been a hearth. 
It was 60 cm in diameter and 25 cm deep and con-

m-1 EZ3-2 o 3 
Fig. 6. Kadero. Fireplace on sq. 471. 1 - gray sand 
with ashes, 2 - gray sand with charcoal, 3 - stones 

tained a few bone and Neolithic pottery f ragments 
(Fig. 5 - 6). The presence of the middens with their 
high concentrat ion of used artefacts and the mini
m u m number of artefacts between the middens, 
indicate a deliberate removal of waste and used 
tools to the area of the middens. The "clean" area 
between the middens was used both as a dwelling 
place and a burial ground probably also as a cat-
tle kraal. Dur ing the Neolithic Period the m o u n d 
on which the site was situated was at least nearly 
a hundred cm higher and thus offered protection 
dur ing the floods of the Nile. 

Settlement remains reveal that the Kadero 
economy was mixed - husbandry and gathering, 
based on cattle husbandry and exploitation of wild 
grasses growing in the Nile valley (wild sorghum, 
Krzyżaniak 1991). The significance of the Kadero 
site lies in the fact that exceptionally both an Early 
Neolithic settlement and a cemetery are present. It 
seems that dur ing the Late Neolithic phase the site 
was less intensively used for h u m a n settlement, 
perhaps caused by changes in the environment and 
the economy (a more nomadic life-style). However 
Kadero continued its funct ion as a burial ground 
and a seasonal dwelling place for human groups. 
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The excavation research at Kadero site carried 
out in the years 1972-2003, resulted in the discov-
ery of 248 graves, including 218 Neolithic burials. 
Of the remaining graves, 25 date to the Meroitic 
period as well as 5 graves (including one burial of a 
dog) most probably date back to the Post-Meroitic 
or Christian period (see Krzyżaniak, Meroitic 
cemetery and Post-Meroitic/Christian cemetery, 
this volume). This chapter deals only with the Ne
olithic burials of the population living in the settle-
ment situated in the area (see Chłodnicki, Prehis
torie settlement, this volume). 

The Neolithic cemetery at Kadero was first ana-
lyzed in 1991 (Krzyżaniak 1991), and data on 55 
mainly Early Neolithic graves was presented. Only 
two graves date to the Late Neolithic (Krzyżaniak 
1991:520). During subseąuent excavation cam-
paigns, 163 graves of different Neolithic chronol-
ogy were discovered, which vastly enriched the 
database of source materiał. AU of the Neolithic 
graves are described in this publication. The fol-
lowing features are discussed: preservation of the 
graves, spatial organization of the burial ground, 
chronology of the burial site as well as the features 
of burial rites. Finally, certain aspects of social or
ganization of the people buried in the cemetery 
shall be presented. 

P R E S E R V A T I O N OF T H E G R A V E S 

It has already been stressed (see Chłodnicki, 
Prehistorie settlement, this volume), that the hill on 
which the site is located underwent substantial ero-
sion. The dynamie erosion processes distorted the 
stratigraphy of the site and limited the possibilities of 
exploring the structure of the settlement negatively 
influencing the preservation of the graves. This can 
be observed in the depth of recorded graves and the 
positions of the skeletons. Some graves were found 
on the surface, e.g. on the northeast slope of the hill. 
Several graves situated underneath the south midden 
point to the fact that they were there before if was 
formed. The depth at which the graves were regis-
tered reached down to 90 cm below surface, however, 
most of the graves (113 objects, 45.5%) were located 
on the surface or just below it (0-10 cm). The richly 
furnished burials were found at various depths, in 
graves just underneath the ground as well as in those 
located deeper. The condition of the finds varies and 
is not related to the depth of the graves. 

As it has been said here (see Kaczmarek, this vol-
ume), the majority of the bones recovered at Kadero 
Neolithic graves were extremely friable and often 
crumbed into smali pieces. In these cases, it was impos-
sible to determine the gender and age of the deceased. 
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SPATIAL ORGANIZATION OF THE BURIAL GROUND 

In the publication of the cemetery, attention 
was drawn to 'different patterns of spatial organi-
zation in the burial ground' (Krzyżaniak 1991: 
518). This issue was discussed with reference to 
the two parts of the cemetery (previously treated 
as separate burial grounds). The first one 'was 
situated on the northeast slope of the mound 
where 17 inhumations were found', whereas the 
other (38 graves) was located in the centrę of the 
mound (Krzyżaniak 1991: 518-521). In the course 
of further research the number of graves in the 
first part of the burial ground did not increase. 
However, the excavations in its other part yield-
ed many more discoveries (Fig. 1). A number of 
graves scattered beyond the burial ground were 
also discovered. In view of the above, the charac-
teristics of the cemetery presented in 1991 needs 
to be further expanded. 

The current knowledge about the site of which 
an area of 0.5 ha was studied and excavated, as well 
as about the area around and between the ditches, 
leads to the conclusion that the Neolithic necropo-
lis occupied the central part of the hill as well as its 
eastern and - to a lesser degree - the western side. 

The vast majority of the graves was located in 
the sites central part. They formed clusters of var-
ied characteristics (see below). Two smaller clus
ters were also registered on the northeastern slope. 
In-between the clusters as well as on the eastern 
and western slopes, the graves were scattered and 
did not form any elear spatial system. 

Within the burial ground 10 clusters were 
distinguished (Fig. 2). They are marked by let-
ters from A to J. Two of them were located in 
the northeastern part of the site and eight in its 
central part. The fact that the graves oceurred 
in groups of two or three is notable. Depend-

ing on the eąuipment of the graves, they were 
divided into four classes (I-IV; Tab.l) 

Cluster A. Situated in the northern part of the 
site and composed of 18 graves including 7 of Class 
III (graves 166,188,189,195, 219,220), 2 of Class II 
(grave 167 and 190), and 10 of Class I (graves 164, 
165, 187, 193, 199, 206, 214, 221, 224, 226). There 
are no Class IV graves here. It is possible to divide 
the site into two smaller clusters containing 8 graves 
(199,206,214,219,220,221,224,226) and 10 graves 
(164, 165, 166, 167, 187, 188, 189, 193, 195). Due 
to substantial decomposition of the bones, it was 
not always possible to determine the age and sex 
of the deceased. Nine graves contained the remains 
of adult males and females whereas five contained 
the bones of children. The most opulently furnished 
burials were two adults and three children graves. 
They were equipped with ceramic dishes, carnelian 
beads, pins, beads made of Nile bivalves' shells as 
well as sandstone paletts and ivory bracelets. 

Cluster B is located directly south of Cluster 
A. The preliminary characteristics (covering the 
southern part of the cluster) was presented in 1991 
(Krzyżaniak 1991: 520-527). The system of graves 
is more scattered here than in any other cluster. At 
the same time, the most of well furnished graves 
were located here (Class IV). There are 33 graves 
in the cluster, including twelve of Class IV (graves 
60, 66, 78, 84, 96, 97, 113, 114, 140, 143, 156, 168), 
four of Class III (graves 69, 77, 120, 130), four of 
Class II (graves 54, 122, 146, 150) and 13 of Class 
I (graves 53, 108, 116, 123, 128, 129, 133, 136, 148, 
155, 163, 176, 178). 

The twelve graves of Class IV in cluster B dif-
fer significantly from the preceding classes in 
their wealth of furnishing and form a very distinct 
group of inhumations at Kadero. Ten graves con-
tain the implements typical of the Early Neolithic 
(60, 66, 78, 84, 96, 97, 140, 143, 156 and 168) and 

Tab. 1. Classification of grave according to furnishing 
Class Grave finds Number of graves % 

I no furnishing 129 59.3 

II 1 pottery vessel 40 18.3 

III 1-3 pottery vessels and/or personal adornments 31 14.2 

IV numerous and diversified grave goods 18 8.2 

Total 218 100.0 
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Fig. 1. Map of the site with location of the trenches and graves. 



60 
KADERO 

| § 3 3 

O 
CC 
LU 
O 
< 

V.-

; 

Fig. 2. Map of the site with clusters of graves. 
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the other two (113 and 114) of the Late Neolithic. 
Their furnishing consist of pottery vessels, person-
al adornments and associated implements, tools 
and weapons. Pottery vessels were found in nine 
rich graves. They all belong to the fine table ware. 
The largest assemblage of pots typical of Shaheinab 
and Kadero 1 settlements of Early Neolithic date 
was found in grave No. 60 with the remains of an 
adult, most probably a man. The pottery consist 
of fine, decorated ware, painted with red ochrę. 
Black-topped pottery were carefully polished so 
that the outer walls have a shiny, lustrous surface. 
The pots (found broken) were placed inside one 
another with smaller ones on the top. They were 
probably made specifically as grave goods and not 
meant for household use. The assemblages of pot
tery vessels found in the graves 113 and 114 are 
composed of the forms already known in the Early 
Neolithic and include caliciform beakers charac-
teristic for the Late Neolithic. 

Personal adornments and toiletries in the rich-
est graves were numerous and typologically var-
ied. Diadems decorated the heads of the men and 
were composed of several strings of beads made 
of marinę shell ( imported f rom the Red Sea area). 
Necklaces and bracelets made of strings of car-
nelian beads and bracelets of elephant and hip-
popotamus ivory occured a piece of unprocessed 
hippo tusk was also found in one of the graves. 

Cosmetic sets composed of oval porphyry or 
sandstone palettes, pebbles used as grinders for 
pigment, lumps of malachite/amazonite and red 
or yellow ochrę, and shells of a Nile bivalve were 
also found. Objects interpreted traditionally as 
studs (nose-, ear- or lip-plugs) were made of white 
zeolite. 

Among the tools and weapons, mace-heads made 
of porphyry may be considered first. One type is a 
conical mace-head with a convex upper part and the 
other are mace-heads of the conical pear-shaped type 
(see Ciałowicz, this volume). In all cases, they were 
found in adult males' inhumations. 

Other tools or weapons are represented by the 
head of an axe made of rhyolite originating f rom 
the 6th Cataract area; heads of spears or harpoons 
made of bone were also found. A few microlithic 
ąuar tz lunates in the grave pit had the remains of 
mastic, used in fitting them into a handle. In grave 

No. 114, containing the remains of an adult man, 
three separate and regular rows of microliths sug-
gest that they were used to construct cutting tools; 
the rows were composed of between 4 and 11 luna
tes (see Kobusiewicz, this volume). 

In three rich graves there were also found kits 
for the manufactur ing of flaked tools. These were 
sets of pebbles of raw ąuartz , some of them pre-
pared for fur ther knapping and others were micro
lithic cores. In all instances, these were found in 
association with burials of adult men. 

Cluster C is a smali cluster located east of Clus-
ter B. It contains seven graves including one of Class 
III (grave 182) and six of Class IV (graves 126, 169, 
238, 240, 241, 245). In Class I graves, adult males 
and females were buried. Burial 182 is an exception 
in this group. The grave of an adult woman con-
tained fine pottery vessels (3), two studs made of 
white zeolite and fourteen beads of marinę shells, 
imported f rom the Red Sea area. 

Cluster D is located directly south of C. It con
tains 19 graves including one of Class IV (grave 
244), two of Class III (grave 186 and 242), four of 
Class II (graves 181, 184, 231, 235, 237, 239) and 
ten of Class I (graves 159, 192, 117, 118, 125, 134, 
232, 233, 235, 236). In the graves of this cluster, 
males and females were buried. The age of the de-
ceased varied f rom infant (3), adult (15) to ma
turę adult (1). Undoubtedly, the mos t interest ing 
burial is the grave 244. The grave of the adult m a n 
contained fine pot tery vessels, 2 armlets m a d e 
of ivory, one h u n d r e d and sixty eight carnelian 
beads, fifty shells and a bone ins t rument , com
posed of parts of a long and fiat implement deco
rated on one side, and short , perfora ted handle . 
The other graves were eąu ipped with ceramics, 
pins and mar inę shells. 

Cluster E is located in the southern par t of the 
site, east of Cluster E It comprises 27 graves. Two 
of them represent Class III (graves 45 and 55), five 
- Class II (graves 50, 57, 61, 101, 106), and twen-
ty - Class I (graves 46, 47, 49, 56, 58, 59, 71, 72, 
73, 79, 81, 82, 83, 93, 94, 102, 107, 110, 111, 124). 
Thus, the majori ty of graves of males and females 
are without furnishings. The eąu ipment of the re-
maining graves includes med ium class pottery ves-
sel, studs, rhyolite pendant and an a lmond-shaped 
sandstone palette. 
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Cluster F is the cluster located fur thest south. 
It contains fourteen graves, including three of 
Class IV (graves Nos. 160, 162, 202), three of 
Class III (graves 203, 215, 227), three of Class II 
(graves 153, 196, 208) and five of Class I (graves 
152, 173, 204, 207, 223). The richest of them, grave 
162, was a grave of an adult man wearing fourteen 
ivory bracelets, twenty-nine carnelian beads and 
two ivory armlets. Two graves of children were 
eąually well equipped (graves 160 and 202). They 
contained pottery, carnelian beads, marinę shells, 
sandstone palette, shells of the Nile bivalve. In the 
poorest graves, małe and female infants and adults 
were buried. 

Cluster G is a cluster discovered in the nor th-
eastern part of the site, and was discussed in the 
publication of 1991 (Krzyżaniak 1991: 518-520). 
It is composed of six graves: burials of adult m e n 
(4), a woman and a child. The graves of the m e n 
were furnished with med ium class pot tery ves-
sels, personal adornments (necklaces of carnelian 
beads and beads made of marinę shells) and shells 
of river bivalve. The eroded graves of a woman and 
a child were found in association with potsherds 
which may originally have been intact vessels. 
Following the criteria used in the text, two of the 
graves in this cluster belong to Class I (grave 11 
and 37), two are of Class II (grave 14 and 15), one 
is of Class III (grave 12) and one of Class IV (grave 
13). It can be noted then, that each cluster con
tained graves of different wealth but in both cases, 
the graves of the adult men were the richest. 

Cluster H. This cluster is located in the nor th-
eastern part of the site, south of Cluster G. It was 
described in the publication of 1991 (Krzyżaniak 
1991: 518). The cluster is composed of nine buri
als arranged in an elongated group. It consists of 
three adult małe inhumations, two woman and 
three children. One grave containing the remains 
of an individual 13-15 years old, of undetermined 
sex, was the only grave devoid of any furnishing. 
The inhumations of men were the richest as re-
gards furnishings in this group; weapons (discoi-
dal mace-head of porphyry), fine pottery vessels 
(painted with ochrę and black-topped) and neck
laces composed of beads of carnelian and bone, 
lip-stud, lumps of ochrę and shells of river bivalve 
being found. Inhumations of adult women con

tained pottery vessels of a medium class ware, per
sonal adornments such as necklaces of carnelian 
beads, beads made of marinę shells (used for deco-
rating a loin cloth?) and smali lumps of amazonite/ 
malachite. Graves of children contained medium 
class pottery vessels, personal adornments (neck
laces of carnelian beads, nose-studs) and lumps of 
ochrę. Following the criteria used above, one grave 
in this cluster belongs to Class I (grave 3), two are 
of Class II (grave 1 and 7), five of Class III (graves 
2, 4, 5, 8, 9) and one of Class IV (grave 3). 

Cluster I is located south-west of cluster D and 
it largely differs f rom all the other clusters due to 
the linear posit ion of the graves which are situ-
ated as two parallel rows runn ing NE to SW. The 
western row is composed of five graves, including 
one of Class III (grave 75), one of Class II (grave 
68) and three of Class I (graves 67, 80, 85). The 
eastern row is composed of three Class I graves 
(graves 70, 89, 115). Individuals of unknown sex 
were bur ied here at the age of adult and maturę 
adult. The richest grave here is a chi lds grave {in
fant I). There are sherds of pots, seven carnelian 
beads and a stone pendant . 

Cluster J is the smallest and the most concise 
one and it is located be tween the Clusters D, I, 
E and F. It conta ins six graves including one of 
Class II (grave 191) and five of Class I (graves 
172, 175, 179, 183 and 200). Both małe and fe
male adults and maturę adults are bur ied here. 
All of the bodies are pos i t ioned contrac ted on 
their left sides (Ge). 

Sets are composed of two graves situated next 
to each other, such as the graves 18 and 127, 88 
and 90, 64 and 112, 86 and 198, 48 and 52, 138 
and 230, 119 and 145, 229 and 234. They are 
poorly furn ished Class I inhumat ions (the only 
example of Class II graves was the set of graves 
229 and 234). An in terdependency between the 
burials in adjacent graves was somet imes recog-
nizable; they were always oriented in the same 
direction with only one exception (set of graves 
18 and 127). The deceased were always the same 
age and placed in identical positions, however 
on different sides (left and right), and - with one 
exception - facing each other. Due to substantial 
decay of the bones, it was impossible to deter-
mine whether they were małe or female. 
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Sets composed of three graves where three 
graves were located near each other, such as graves 
35 - 36 - 210, 149 - 154 - 177. These are furnished 
Class I and II graves. The deceased were two males 
and one female who was buried between them. 

There was a t endency to locate the graves 
a round a smali empty space (e.g. Clusters A, D 
and }) or to create l inear systems (Cluster I, per-
haps partial ly also G, C and E?). But there are 
also clusters where it was diff icul t to recognize a 
system of grave locat ion (e.g. Clusters H, B, F). 

F E A T U R E S OF T H E B U R I A L R I T E 

The Neolithic graves at Kadero differ with re-
spect to the number of people buried, their sex, 
age and the presence or absence of a burial pit, the 
position of the bodies as well as the furnishing of 
the graves. 

Number, age and sex of the deceased 
Comple te data on the number , sex and age of 

the people bur ied in the Neoli thic graves in Ka
dero is presented in ano the r chapter (see Kacz
marek, this volume) . Here, a s u m m a r y of the re
sults is presented, which seems to be necessary 
f r o m the poin t of view of funera l rites discussed 
here. 

In 218 graves dated to the Neolithic, 222 indi
viduals were buried, including 68 males (adults 
and maturę adults), 46 females (adult and maturę 
adult), three juve.niles and 47 children (42 infants 
I, 5 infants II). It was impossible to determine the 
sex of 108 bodies and the age in 17 cases. 

Single body burials were dominan t (214). 
They contained the bodies of 67 males (35 adults, 
32 maturę adults), 42 women (35 adults, 7 maturę 
adults), three juveniles, 39 infants I children and 
five 5 infants II children. 

There are also four graves containing two skel
etons (46, 97, 113 and 210). The burials 46, 97 and 
113 were discovered ca. 3075 cm below the sur
face. There were burials of females at the age of 18
25 and children at the age 58. They might there 
fore have been the burials of mothers and their 
children. The women were positioned on their 
right side (grave 113) and leff side (graves 46 and 

97) in the Ge positions (grave 46), Gd positions 
(grave 97) and Ec (grave 113). Due to substantial 
decomposit ion of the bones of children in graves 
46 and 113 it was impossible to determine their 
positions or the side they were buried on. In the 
grave 97 the child, like the adults, was buried on 
its left side in Gd position. The bodies were buried 
with their heads to NE (grave 46) and SW (graves 
97 and 113). Grave No. 46 belongs to furnishing 
Class I, whereas the other two belong to Class IV. 
They included very opulent grave gifts such as 
highclass ceramics, jewelry (carnelian bead neck
laces and bracelets, ivory bracelets, zeolite pins). 

Grave 210 was recorded just below the present 
ground surface. It contained remains of two adult 
individuals, a 3040 year old female, and an adult 
male. They were buried facing each other, the man 
on his left and the woman on her right side, in Ge 
and Gc positions respectively. They were buried with 
their heads to SE and S. The furnishing of the grave 
consisted of a cluster of 150 Red Sea shells f rom the 
apron which one of the individuals wore. 

Outlines and fills of the grave pits 
In 58 graves it was possible to see the grave pit 

outlines and recognize details of their fills. In the 
remaining cases, the fills were invisible. 

The fili of 69% of the graves constituted gray
ishbrown soil. In 23% of the graves, the pits were 
outlined by vertically placed pieces of pottery. The 
fili of 8% was simply light sand. It was also found 
in the lower parts of other graves. In almost all the 
graves with a visible grave pit, lumps of red and 
yellow ochrę were found. Ochrę was also recorded 
in the graves where the pit was invisible. It was de-
posited on the bones and other elements. 

Concerning the shape of the grave pit, two 
types of pits were recognized: a circular-shaped in 
horizontal plan and t rough-shaped in profile, and 
an oval-shaped in plan and a t rough-shaped in 
profile. 

The vast majori ty of grave pits were oval and 
E W oriented with negligible deviations. The orien-
tation of all burials except for two (graves 96 and 
143) was the same as the orientation of the pits. 
The sizes of the pits were similar: 60 x 85 cm and 
90 x 130 cm in size. In Table 2, the numbers of the 
two grave pits are presented. 
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Positions of the bodies 
The analysis of the bodies' positions was based 

on a scheme presented by E. Oldenburg and O. 
Mollenrop (1969:81). 

Letters were used to describe the positions of 
the skeletons. Two basie positions were defmed: 

- supine (marked by R) and 
- lateral (marked by H). 

The supine position (on the back) (R) is fur ther 
divided into three varieties marked by A, B, C, de-
pending on the position of the arms. 

In the lateral position (on the side - H), which is 
of special interest to the authors, the division is much 
more complex. It is marked by the following letters: 

D - straight arms, 
E - arm slightly bent, 
F - arm placed in front of the face, 
G - hands touching face. 

Five different leg positions were also defmed 
and marked with the following letters: 

a - straightened legs, 
b - legs contracted at an angle higher 

than 90° (obtuse angle), 
c - legs contracted at 90°, 
d - legs contracted at an angle lower that 

90° (acute), 
e - very tightly contracted. 

The correlation of the above systems is present
ed in Figurę 3. 

At Kadero, there were nine body positions re-
corded named: Ec, Ed, Ee, Fd, Fe, Gc, Gd, Ge and A. 

Most burials were buried in a contracted po
sition (58%) and hands placed close to the face 
(60%). Both men and women were buried in a 
sąuat t ing position, the larger propotion namely 
75%, are the małe burials in position Ge, female 
burials in the position amount to 67 percent. In 
the graves where males were buried, only two leg 
positions are recorded (d and e) which indicates 
substantial care was taken in the appropriate posi-
t ioning of the deceased in the grave. 

Considering the age of the deceased, the Ge po-
sitioned bodies were adult, maturę adult and infant 
I individuals. Ali the children deceased at the age 
of infant I (with one exception) where the position 
in the grave was possible to record, were buried in 
the Gd or Ge positions. However, due to the poor 

A B C 

i i i R 

D E F G 

a li J 
1 
1 J \ J 

H 

b } 5 ? 
H 

c l ? 

H 

d 4 i 

H 

e 1 4 1 4 

H 

Fig. 3. Scheme E. Oldenburg and O. Mollenrop 
(1969). Checked position recorded at Kadero. 

preservation of bones of children it is not possible 
to determine if all children were buried in a con
tracted position. 

Individuals positioned with their legs strongly 
angled were mostly laid on their right side (heads 
west, feet south), or head SW - feet NE and head 
N W - feet SE. 

Most untypical is grave 75 in which the burial 
of a child {infant I) was laid in supine position 
with both legs sąuat t ing outward. The date of the 
grave is no doubt as the offerings in the grave 
included Khar toum Neolithic pot tery as well as 
carnelian beads. 

All the individuals except one, were buried on 
their side. 41% of the individuals were laid on their 
right side and 33% on their left side. Due to sub
stantial destruction and crumbling of bone mate
riał, it was impossible in 26% of the inhumations 
to determine on which side the bodies were laid. 

The majority of men and women were buried 
on their right side. This preference applied to ma
turę adult and adult individuals, however, it did 
not pertain to children (infant I). Most individuals 
were buried on their right side in the graves along 
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Tab. 2. Orientation of the grave pit 

Shape of the grave pit 
Orientation of the grave pit 

Total Shape of the grave pit 
E W NE-SW NW-SE N-S not identified 

Total 

oval 16 16 13 3 1 49 

round - - - - - 9 

the E-W line (heads pointing to the West) and the 
NE-SW line (heads pointing to South-West). 

Vast majority of the inhumations (70%) were 
positioned E-W line or with a slight deviation 
f rom this (NE-SW, NW-SE). In most cases, the 
heads were pointing to the West (57%). This per-
tains to males and females in all age groups. In Ta-
ble 2 a quantitative analysis of the graves and their 
orientation is presented. 

The major i ty of skeletons were posi t ioned 
along E-W, contracted on their right sides which 
was not only characteristic to Kadero also to many 
other Neolithic burial sites th roughout Sudan. 
Graves of a similar orientat ion were recorded at 
Geila (Caneva 1978:228) and El Kadada (Geus, 
Reinold 1979:21-27), as well as at Esh Shaheinab 
(Arkell 1953). 

Grave offerings and the social structure of the 
Kadero population 

At the burial site of Kadero, all graves were re
corded 40.7% of all inhumations contained offer
ings. Due to the number and quality of the offerings 
the following four classes of grave furnishings were 
determined (Krzyżaniak 1991:520). 

Graves of Class I had no fu rn i sh ing . In the 
graves of Class II, a single pot te ry vessel of util-
ity ware was usually found . The graves of Class 
III conta ined up to three pot te ry vessels of f ine 
and /o r utility ware, carnel ian beads fo rming a 
necklace, a bracelet m a d e of shell, a sands tone 
palette and smali l umps of malachi te /amazoni te . 
The graves of Class IV conta ined pot te ry ves-
sels, personal a d o r n m e n t s and associated imple-
ments , tools and weapons . 

A quantitative description of the burial gifts is 
presented in Table 3. The eąuipment of the graves in-
cludes sets of objects presented in detail in Table 4. 

Based on the above, it may be said that the 
graves most often contained pottery (62 graves). 
In the graves, up to ten vessels were found. Beside 

the pottery carnelian beads, necklaces or brace-
lets (22 graves), shells of Nile bivalve (17 graves) 
and seashells (11 graves) occured. Ceramic dishes, 
shells of Nile bivalve, rhyolite pendants , palettes, 
carnelian beads, studs, bone beads, beads of Nile 
bivalve, beads of marinę shells and stone tools 
were found at least once as the only offering in a 
grave. Most artefacts occured together with other 
offerings. Some offerings never occurred together 
in one grave, as for example h ippo and elephant 
ivory and beads of Nile shells. 

At Kadero, a relationship between the sex and 
age of the deceased and the type of offerings oc-
curing in the burial. The data are presented in Ta-
bles 5, 6, 7 and 8. 

As may be deduced f r o m the above that the 
e ą u i p m e n t of the female graves consisting of 
ceramic dishes, carnelian beads, pins and ma
rinę shells as well as sporadic beads of Nile shells 
bone beads and malachite, was less varied and 
poorer than that of małe inhumat ions . The graves 
of males and infant I conta ined m u c h richer and 
varied offerings. Beside ceramics and carnelian 
beads, mace heads, palettes, s tone tools, h ippo 
and elephant ivory jewellery consist ing of brace-
lets and armlets were found. 

However, two inhumat ions containing each the 
burial of a woman and a child were very rich in of
ferings (graves Nos. 97 and 113). Perhaps the rich 
and varied grave gifts were to express a special po-
sition of the children buried in the graves, presum-
ably resulting f rom their high social rank. 

The above information gains a new meaning af-
ter an analysis of age and gender correlation and the 
eąuipment classes. The data was recorded for 130 in
humations - as presented in Table 9. 

A correlation between the richest furnish
ing (Classs IV) and the burials of adult and ma
turę adult males (in total 11 graves) may defined. 
Comparable sets of objects were also placed in two 
inhumat ions of younger children {infant I). There 
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Tab. 3. Quantitative characteristics of the grave equipment 

grave eąuipment 
minimum number of the 

offerins in a grave 
ofClass I I - I V 

maximum number of the 
offerings in a grave 

ofClass I I - I V 

total of offerings in all 
graves of Class II - IV 

number of the 
graves 

Pottery vessel 1 10 126 62 

Carnelian beads 1 201 1656 32 

Mace head 1 1 6 6 

Studs 1 11 31 11 

Marinę shells 1 410 1495 14 

Beads of Nile shells 81 149 230 2 

Shells of Nile bivalve 1 2 26 22 

Malachite 1 9 26 7 

Resin 1 1 1 1 

Bone beads 1 548 698 7 

Ochrę 4 10 3 

Doum palm stone 1 1 1 1 

Gouge 1 1 4 4 

Rhyolite pendant 1 1 4 4 

Palette 1 3 11 9 

Hippo and elephant ivory 1 14 49 13 

Chert 2 2 1 1 

Stone tools 5 40 151 7 

Bone tools 2 2 2 1 

Armlets 1 2 5 3 

Shell bracelet 1 1 1 1 

Rasp 1 1 1 1 

was no Classs IV eąuipment in any of the graves, 
of juveniles or older children (infant II). 

The eąuipment of adult and maturę males was 
varied. All classes of eąuipment can be found 
there. Most graves did not contain any artifacts at 
all (52%), however, there were many inhumations 
with modest and rich offerings (17.5% each). The 
least f reąuent were burial of males with Class III 
eąu ipment (12.7%). 

In the graves of females only Class II eąuipment 
was recorded (17%) as well as Class III (14.5%) but 
the majority of graves did not contain any offer
ings whatsoever. The three inhumations of juve-
niles were not eąuipped. 

There is a difference between the contents of 
graves of children who died as infant I and infant 
II. The graves of the older children were eąuipped 
according to Class I and II, whereas the inhuma
tions of infant I contained Class III and IV offer

ings. The offerings were more varied and more nu-
merous. They resembled the opułence of the małe 
graves offerings. 

In Table 7, a quantitative register is presented of 
grave offering depending on the age and gender of 
the deceased. 

The above lists po in t to social d i f fe ren-
t ia t ion of the Neol i th ic popu la t ion at Kadero. 
The discuss ion of this was presen ted by L. 
Krzyżaniak (1991) who stressed that the r ich-
est graves were located in the central par t of the 
site (Cluster B and C). Early Neol i th ic graves 
along with graves of the early phase of the Late 
Neol i th ic are f o u n d there . Therefore , it seems 
that bur ia l at the site s tar ted in the Early Neo
li thic and the site con t inued to fulfi l l its f unc -
t ion unti l the beg inn ing of the Late Neoli thic; 
the poo re r i n h u m a t i o n s are scat tered over the 
o ther par t s of the site. 
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Tab. 7. Correlation of grave offerings with respect to age and gender. 

Class of fur-
nish ing 

Age and gender 

Total 
Class of fur-

nish ing M- maturę 
adult 

M- adult M- total 
F-mature 

adult 
F-adult F-total juvenils infant I infant II 

infants-
total 

Total 

I 15 18 33 5 23 28 3 7 3 10 74 

II 3 8 11 1 6 7 0 4 2 6 24 

III 6 2 8 1 5 6 0 5 0 5 19 

IV 4 7 11 0 0 0 0 2 0 2 13 

total 28 35 63 7 34 41 3 18 5 23 130 

C H R O N O L O G Y OF T H E B U R I A L SITE 

The evaluation of the cemetery at Kadero is 
based in part on the results of radiocarbon dat-
ing (both conventional and AMS) as well as a ty-
pochronological dating. Due to substantial ero-
sion, it was not possible to carry out any precise 
stratigraphic evaluations. The only conf i rmed fact 
is that some of the u n e ą u i p p e d graves were situ-
ated undernea th the middens . This leads to the 
conclusion that they were older these others. Five 
14C datings were under taken with respect to the 
Neolithic graves (see Kabaciński, this volume). 
They were graves 202 (data Poz-4012 and Poz-
4165, in both cases the shells of Aspatharia Sp. 
were dated), 203 (Poz-4057, charcoal dated), 220 
(Poz-4014, shell of Aspatharia Sp. dated) as well as 
243 (charcoal dated). After calibration, the t ime 
span as ment ioned above was defined to be f rom 
4410+40 BC (Poz-4014) until 2760±80 BC (Poz-
4308), four datings point to the second half of the 
5th mi l lennium, specifically to the per iod f rom 
4410±40 BC (Poz-4014) until 4230±80 BC (Poz-
4057). Only one dating points to the third mil
lenn ium BC (2760±80 BC; Poz-4308). The oldest 
dating of grave 220 (Poz-4014) (within Cluster A) 
contains eąu ipmen t (Class III) connected to the 

Early Neolithic. Based on its offerings, grave No. 
203 (Class III) might be dated to the Late Neo
lithic. Grave 202 (Class IV) yielded two differ-
ent dates and its equipment is not so unified as 
in the two ment ioned above. Graves 202 and 203 
were bo th located in Cluster F whereas grave 243 
(located west of Cluster A belongs to Class I, i.e. 
without any eąuipment ) , solely based on 14C, is 
dated to terminal Neolithic. 

The chronological analysis of inhumations con-
siders the results of research on the changeability of 
the ceramics f rom the burial ground. Thus it might 
be said that the burial site was used f rom the Early 
Neolithic to the early phase of the Late Neolithic 
(see Chłodnicki, Pottery, this volume). Attention 
must be brought to the fact that 130 graves, i.e. al-
most 60% did not contain any eąuipment making 
a precise date impossible. Among the graves with 
some offerings, ca. 70% might be included in the 
Early Neolithic and ca. 30 % to the Late Neolithic. 
The graves evaluated as Late Neolithic occur only 
at the highest parts of the site and none are located 
in the previously defined clusters. Most of them 
are situated in the eastern part of Cluster B as well 
and in Clusters C and D. In the southern part of 
the site, they are located in Cluster E 
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Catalogue of Neolithic graves in Kadero 

G R A V E l 

Depth ofthe burial: 1 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 4) 
Position: right side; ?e 
Sex: not identified 
Age: infant 

Number offinds: 1 
1. Pottery vessel. Deep bowl (US 3b) decorated 

with incised horizonta l lines (III.B). Rim 
decorat ion top A2a, Fabric M.0.4. Vessel 
fo rm SB 3C, Type MB 15 (Fig. 5 - 6). 
Size: r im diameter 18 cm; height 16.5 cm; 

wali thickness 0.5 cm. 

Fig. 4. Grave 1. 

Fig. 6. Grave 1. Pottery vessel No. 1. 

GRAVE 2 

Depth ofthe burial: 1 - 1 0 cm below the surface of 
the g r o u n d 

Grave pit: no t visible 
Humań remains: 

Orientation: W - E, head to W 
Position: r ight side; ?e 
Sex: female 
Age: 50 years 

Number offinds: 4 
1. Pottery vessel. Deep bowl (US 3b) decora ted 

with semicircular incised panels (IV.A). Fab
ric M.1.4, Vessel fo rm SB 3C, Type MB 13 
(Fig. 7  8). 
Size: r im diameter 21.5 cm; height 17.0 cm; 

wali thickness 0.5  l . l c m . 

Fig. 5. Grave 1. Pottery vessel No. 1. Fig. 7. Grave 2. Pottery vessel No. 1. 
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Fig. 8. Grave 2. Pottery vessel No. 1. 

Pottery vessel. Deep bowl (US 3a), decorat-
ed with impressed decoration (I.B5). Fabric 
M.0.4, Vessel form SB 3B, Type MB 7 (Fig. 9). 
Size: r im diameter 17.5 cm; height 10.3 cm; 

wali thickness 0.5 - 0.7 cm. 

Fig. 10. Grave 2. Pottery vessel No. 3. 

iHiri, ntnmiiii 

Fig. 11. Grave 2. Necklace. 

%HVVVV 

Fig. 9. Grave 2. Pottery vessel No. 2. 

3. Pottery vessel. Deep bowl (US 3a) decorated 
with semicircular incised panels (IV.A). Fab
ric M.1.4, Vessel form SB 3B, Type MB 13 
(Fig. 10). 
Size: r im diameter 20.5 cm; height 12.5 cm; 

wali thickness 0.5 cm. 
4. Necklace. 69 carnelian beads (Fig. 11). 

Size: average size of beads, outside diameter 
0.54  0.85 cm; hole diameter 0.25  0.3 
cm; thickness 0.23  0.62 cm. 

GRAVE 3 

Depth ofthe burial: 5  30 cm below the surface of 
the ground 

Grave pit: not yisible (Fig. 12) 

Fig. 12. Grave 3. 
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Humań remains: 
Orientation: SW - NE, head to SW (Fig. 13) 
Position: right side; Ge 
Sex: małe 
Age: 45 years 

1 m 

rr-r-rr»-» 

Fig. 13. Grave 3. 

Number offinds: 4 
1. Pottery vessel. Globular jar (RS 3a), with 

black top decorat ion (Cl ) . Rim top decora-
t ion A2a, Fabric M.1.6, Vessel fo rm GJ 3C, 
Type MB 5 (Fig. 14). 
Size: r im diameter 16.5 cm; height 20.5 cm; 

wali thickness 0.4 - 0.6cm. 

Fig. 15. Grave 3. Pottery vessel No. 2. 

Necklace. A string of 197 carnelian beads 
and 4 smali pendan t s of carnelian. 
Size: average outside diameter 0.38 - 0.43 

cm; hole diameter 0.2 - 0.3 cm; thick
ness 0.2  0.28 cm (Fig. 16, 18). 

Mace head. Conical shaped mace head 
m a d e of porphy ry (Fig. 17  18). 
Size: diameter 12.0 cm; height 3.4 cm. 

Fig. 14. Grave 3. Pottery vessel no 1. 

2. Pottery vessel. Globular jar (RS 3a), with 
black top decorat ion (C l ) . Rim top decora
tion A2a, Fabric M.1.6, Vessel fo rm GJ 3C, 
Type MB 5 (Fig. 15). 
Size: r im diameter 15.0 cm; height 18.0 cm; 

wali thickness 0.3  0.5 cm. Fig. 16. Grave 3. Necklace. 
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Fig. 19. Grave 4. 

Fig. 17. Grave 3. Mace head. 

y--

Im 

Fig. 20. Grave 4. 

5«4 

Fig. 18. Grave no 3. Necklace and mace head. 

G R A V E 4 

Depth ofthe buńal: 1 - 1 0 cm below the surface of 
the ground 

Gravepit: not visible (Fig. 19) 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 20) 
Position: right side; Ge 
Sex: not identified 
Age: 4 - 6 years 

Number offinds: 3 
1. Necklace of 96 carnelian beads (Fig. 21 - 22). 

Size: average outside diameter 0.86 - 1.14 
cm, hole diameter 0.18 - 0.28 cm, 
thickness 0.28 - 0.68 cm. 

2. Nose-stud. Made of ivory (Fig. 22). 
Size: length 3.69 cm; head diameter 0.18 cm; 

stem diameter 0.33 cm. 
3. Nose-stud. Made of ivory (Fig. 22). 

Size: length 3.71 cm; head diameter 0.18 cm; 
stem diameter 0.3 cm. 

Fig. 21. Grave 4. Necklace. 

Fig. 22. Grave 4. Necklace and studs. 
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G R A V E 5 

Depth of the burial: 1 - 2 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W 
Position: cluster of human bone 
Sex: female 
Age: 25 - 30 years 

Number offinds: 5 
Pottery vessel. Globular jar (RS 2b), with black 
top decoration (Cl) . Rim top decoration A2a, 
Fabric M.1.6, Vessel form GJ 2C, Type MB 5. 
Size: r im diameter 19.5 cm; height 20.5 cm; 

wali thickness 0.4 - 0.8 cm (Fig. 23). 
Sherds of 4 different pottery vessels (Fig. 24). 

I. 

A: 

Fig. 23. Grave 5. Pottery vessel No. 1. 

Necklace of 46 carnelian and 81 marinę 
shells beads impor t f rom the Red See. 
Size: average carnelian beads outside diame

ter 0.7 - 1.9 cm; hole diameter 0.1 - 0.2 
cm; average marinę shells beads length 
0.8 - 1.5 cm; breadth 0.5 - 1.0 cm; hole 
diameter 0.3 - 0.4 cm. and length 1.7 
cm; breadth 2.1 cm; thickness 0.3 - 0.7 
cm (Fig. 25 - 27). 

Lump of green malachite. 
Size: diameter 0.4 cm. 
Lump of resin. 
Size: diameter 0.5 cm. 

4 

i 
f s 

Fig. 25. Grave 5. Necklace of carnelian 
and marinę shells beads. 

WW 

Fig. 24. Grave 5. Sherds of 4 different 
pottery vessels. Fig. 26. Grave 5. Carnelian beads. 
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Fig. 27. Grave 5. Marinę shells beads. 

GRAVE 6 

Depth of the burial: 1 - 2 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W 
Position: right side; Ge 
Sex: not identified 
Age: 1 3 - 1 5 years 

Number offinds: 0 

GRAVE 7 

Depth of the buriahl - 6 cm below the surface of 
the ground 

Gravepit: not visible (Fig. 28) 
Humań remains: 

Orientation: SE - NW, head to SE (Fig. 29) 
Position: left side; ?e 
Sex: not identified 
Age: 7 - 8 years 

Number offinds: 1 
1. Pottery vessel. Deep bowl (RS 3b), decorated 

with semicircular incised panels (IV.A). Fab-
ric M.1.4, Vessel form SB 3C, Type MB 13. 
Size: r im diameter 21.5cm; wali thickness 0.4 

- 0.6 cm (Fig. 30). 

m 

Fig. 29. Grave 7. 

Fig. 28. Grave 

Fig. 30. Grave 7. Pottery vessel No. 1. 

GRAVE 8 

Depth ofthe burial: 1 - 6 cm below the surface of 
the ground 

Grave pit: oval (Fig. 31 - 32) 
Orientation: N W - SE 
Dimension: 88 x 75 cm 

Humań remains: 
Orientation: SW - NE, head to SW 
Position: right side; Ge 
Sex: małe 
Age: 50 - 60 years 



Agnieszka Krzyżaniak 
Neolithic cemetery 

79 

Fig. 31. Grave 8. 

/ \ 

0 

o 

1m 

Fig. 32. Grave 8 (x - Nile oyster shells, 
+ - beads). 

Number offinds: 7 
1. Pottery vessel. Globular jar (RS2b), with 

black top decoration (Cl) . Rim top.decora-
tion 2a, Fabric M.1.6, Vessel form GJ 2C, 
Type MB 5 (Fig. 33 - 34). 
Size: r im diameter 17.0 cm; height 20.5 cm; 

wali thickness 0.3 - 0.6 cm. 

Figurę 34. Grave 8. Pottery vessel No. 1. 

Stud no 1. Made of white zeolite. 
Size: length 4.18 cm; stem diameter 0.49 cm; 

width 0.21 cm 
Stud no 2. Made of white zeolite (Fig. 35). 
Size: length 1.88 cm; stem diameter 0.31 cm; 

head diameter 0.55 cm. 
Stud no 3. Made of white zeolite (Fig. 35). 
Size: length 1.78 cm; stem diameter 0.29 cm; 

head diameter 0.6 cm. 

Fig. 35. Grave 8. Studs No. 2 and 3. 

i: 

Fig. 33. Grave 8. Pottery vessel No. 1. Fig. 36. Grave 8. Beads of carnelian. 
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2. Necklace of 96 carnelian beads (Fig. 41). 
Size: average outside diameter 0.72 - 0.46 cm; 

hole diameter 0.19 - 1.46 cm; thickness 
0.31 - 0.47 cm. 

Fig. 37. Grave 8. Necklace. 

5. Two shells of a Nile bivalve in pieces. 
Size: length 5 cm; breadth 3 cm. 

6. 13 cylindrical beads of carnelian (Fig. 36). 
Size: outside diameter 0.58 - 0.62 cm; hole di

ameter 0.2 cm; thickness 0.3  0.32 cm 
7. 548 bone beads (Fig. 37). 

Size: average 0.38 x 0.38 cm  0.53 x 0.53 cm; 
thickness 0.18  0.24 cm; hole diameter 
0 . 1 5  0 . 1 9 cm. 

GRAVE 9 

Depth ofthe burial: 5  3 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W  SE, head to N W (Fig. 38 
39) 

Position: right side; Ge 
Sex: małe 

Age: 36  4 0 years 
Number offinds: 2 

1. Pottery vessel . Globular jar (RS2b), with 
black top decoration (Cl) . Rim top decora
tion A2a, Fabric M.1.6, Vessel form GJ 2B, 
Type MB 5 (Fig. 40). 
Size: r im diameter 13.0 cm; height 14.5 cm; 

wali thickness 0.3  0.6 cm 

***** 

Fig. 38. Grave 9. 

i 

Fig. 39. Grave 9 (x  potsherds) 

V 

Fig. 40. Grave 9. Pottery vessel No. 1. 
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Fig. 41. Grave 9. Necklace. 

G R A V E 1 0 

Depth ofthe burial: 2 - 3 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: NE - SW, head to NEE (Fig. 42 - 43) 
Position: left side; Ge 
Sex: female 
Age: 1 3 - 1 5 years 

Number offinds: 0 

M MSc 

•o 

Figurę 42. Grave no 10. 

1m 

G R A V E 1 1 

Depth of burial: 0 - 1 0 cm below the surface of the 
ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 44) 
Position: left side; Ge 
Sex: not identified 
Age: 6 - 1 0 years 

Number offinds: 0 

i i 

?* 

Fig. 44. Grave 11. 

G R A V E 1 2 

Depth ofthe burial: 1 - 3 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 45) 
Position: left side; Ge 
Sex: małe 
Age: 50 - 55 years 

a s •f 

m K-JK 

Fig. 43. Grave 10. Fig. 45. Grave L 
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Number offinds: 3 
1. Pottery vessel. Deep bowl (RSlb), decorated 

with groups of parallel incised lines (III .Cl) , 
Fabric M.1.4,Vessel fo rm GJ IB, Type MB 16 
(Fig. 46 - 47). 
Size: r im diameter 13.5 cm; height 11 cm; 

wali thickness 0.3 - 0.5 cm. 

P 
ss 

s N N S 

Fig. 46. Grave 12. Pottery vessel No. 1. 

Fig. 49. Grave 12. Pottery vessel No. 2. 

Pottery vessel. Deep bowl (RSlb), undeco-
rated. Rim top decoration A2a, Fabric M.1.4, 
Vessel fo rm GJ IB, Type MB 3 (Fig. 5 0 - 5 1 ) . 
Size: r im diameter 15.0 cm; height 13.5 cm; 

wali thickness 0.4 - 0.5 cm. 

h 

i m wm 

Fig. 47. Grave 12. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (RSlb), decorated 
with groups of parallel incised lines (III.C1), 
Fabric M.0.4, Vessel form GJ IB, Type MB 16 
(Fig. 48 - 49). 
Size: r im diameter 13.0 cm; height 11.0 cm; 

wali thickness 0.3 - 0.5 cm. 

-• 5 
m e s * 

Fig. 50. Grave 12. Pottery vessel No. 3. 

Fig. 48. Grave 12. Pottery vessel No. 2. Fig. 51. Grave 12. Pottery vessel No. 3. 
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G R A V E 1 3 

Depth of the burial: 5 - 30 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 52) 
Position: left side; Ge 
Sex: małe 
Age: 35 - 4 0 years 

Fig. 52. Grave 13. 

Number offinds: 3 
1. 44 carnelian beads (Fig. 53). 

Size: outside diameter 0.65 - 0.78 cm, hole 
diameter 0.2 - 0.25 cm, thickness 0.26 
- 0.32 cm 

l i ; 

Fig. 53. Grave 13. Carnelian beads. 

2. 410 marinę shells beads of Engina Mendi-
caria (Fig. 54). 
Size: length 1.5 - 2.0 cm; breadth 1.0 - 1.4 

cm; hole diameter 0.4 - 0.6 cm 
3. Shell of Nile bivalve. 

c* 

m 

Fig. 54. Grave 13. Marinę shells beads. 

G R A V E 1 4 

Depth oj the burial: 2 - 2 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 55) 
Position: right side; Ge 
Sex: małe 
Age: 50 - 55 years 

Fig. 55. Grave 14. 

Number offinds: 1 
1. Pottery vessel. Deep bowl (US3a), decorated 

with dotted zigzag (I.C1). Fabric M.0.4, Ves-
sel form SB 3B, Type MB 8 (Fig. 56). 
Size: r im diameter 19.0 cm; height 12.0 cm; 

wali thickness 0.4 - 0.9 cm 
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-

Fig. 56. Grave 14. Pottery vessel No. 1. 

GRAVE15 

Depth ofthe burial: 5 - 3 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 57) 
Position: left side; Ge 
Sex: małe 
Age: 55 - 60 years 

Number offinds: 1 
1. Shell of a Nile bivalve. 

Size: length 5.0 cm; breadth 3.0 cm 

jH^^P^P K a H P 

•> '< J» 

G R A V E 1 6 

Depth ofthe burial: 5 - 1 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: NE - SW, head to NE (Fig. 58) 
Position: right side; Ge 
Sex: not identified 
Age: 2 - 3 years 

Number offinds: 1 
1. Thirty bone beads (Fig. 59). 

Size: outside diameter 0.5 - 0.6 cm; hole di-
ameter 0.14 - 0.21 cm; thickness 0.19 
- 0.28 cm 

Ab 

Fig. 58. Grave 16. 

Fig. 57. Grave 15. Fig. 59. Grave 16. Bone beads. 
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G R A V E 1 7 

Depth ofthe burial: 1 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 6 0 - 6 1 ) 
Position: right side; Ge 
Sex: female 
Age: 1 9 - 2 3 years 

Number offinds: 0 

Humań remains: 
Orientation: SE - NW, head to SE (Fig. 63) 
Position: right side; ?e 
Sex: female 
Age: 30 years 

Number offinds: 1 
1. Sherds of pottery, decorated with dotted zi{ 

zag (I.C), Fabric 1.0.4 (Fig. 64). 

1G 

Fig. 60. Grave 17. 

O Fig. 62. Grave 18. 

1m 
J 1 I L 

Fig. 61. Grave 17. 

G R A V E 1 8 

Depth ofthe burial: 0 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 62) 
Position: cluster of h u m a n bones 
Sex: not identified 
Age: newborn 

Number offinds: 1 
1. Shell of a Nile bivalve. 

Size: length 5.0 - 6.0 cm; breadth 2.5 - 3.5 cm 

G R A V E 3 1 

Depth ofthe burial: 5 - 10 cm below the surface of 
the ground 

Grave pit: not visible 

n ' -

Fig. 63. Grave 31. 
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Fig. 64. Grave 31. Sherds of pottery. 

G R A V E 3 3 

Depth of the burial: 1 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SE - NW, head to SE (Fig. 65) 
Position: left side; ?e 
Sex: not identified 
Age: 0 - 7 years 

Number offinds: 0 

A 

1m 

Fig. 66. Grave 34. 

G R A V E 3 5 

Depth oj the burial: 1 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of human bones 
Sex: małe 
Age: 35 - 4 5 years 

Number offinds: 0 

G R A V E 3 6 

Depth of the burial: 1 - 5 cm below the surface of 
the ground 

Grave pit: not visible 

Fig. 65. Grave 33. 
Fig. 67. Grave 36. 

G R A V E 3 4 

Depth of the burial: 1 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: SE - NW, head to SE (Fig. 66) 
Position: left side; ?e 
Sex: not identified 
Age: 0 - 7 years 

Number offinds: 0 Fig. 68. Grave 36. 

Im 
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Humań remains: 
Orientation: SE - NW, head to SE (Fig. 67 - 68) 
Position: right side; Ge 
Sex: małe 
Age: 35 - 4 5 years 

Number offinds: 0 

G R A V E 3 7 

Depth ofthe burial: 1 - 20 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: NE - SW, head to NE (Fig. 69) 
Position: left side; Ge 
Sex: female 
Age: adult 

Number offinds: 0 

Fig. 69. Grave 37. 

G R A V E 3 8 

Depth of the burial: 20 - 40 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 7 0 - 7 1 ) 

Position: right side; Ge 
Sex: małe 
Age: 30 - 35 years 

Number offinds: 0 

1m 

Fig. 71. Grave 38. 

G R A V E 4 0 

Depth ofthe burial: 1 - 1 0 cm below the surface of 
the ground 

Grave pit: oval 
Orientation: N W - SE (Fig. 72) 

Humań remains: 
Orientation: W - E, head to W 
Position: right side; Ge 
Sex: małe 
Age: 35 - 4 0 years 

w-

Fig. 70. Grave 38. 

Fig. 72. Grave 40. 

Number offinds: 2 
1. Pottery vessel. Deep bowl (RSla), deco-

rated with impressed lines of triangles and 
dots (I.B5). Fabric M.0.4, Vessel form GJ 1C, 
Type MB 7 (Fig. 73 - 74). 
Size: r im diameter 28.5 cm; height 21.0 cm; 

wali thickness 0.5 - 0.8 cm. 
2. Two doum palma stones, Hyphaene Thebai-

ca (Fig. 75). 
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GRAVE 4 1 

Depth ofthe burial: 1 5 - 3 0 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 76) 
Position: right side; Ge 
Sex: małe 
Age: 30 years 

Number offinds: 0 

Fig. 73. Grave 40. Pottery vessel No. 1. 

:•:•:•••( 

Fig. 74. Grave 40. Pottery vessel No. 1. 

1 

Fig. 75. Grave 40. Two doum palma stones. 

Fig. 76. Grave41. 

GRAVE 4 2 

Depth ofthe burial: 15 - 30 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 77) 
Position: left side; Ge 
Sex: małe 
Age: 30 - 55 years 

Number offinds: 1 
1. Gouge of rhyolite (Fig. 78). 

Size: length 7.08 cm; breadth 3.0 cm; thick-
ness 1.7 cm 

GRAVE 4 4 

Depth ofthe burial: 19 - 45 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 79 - 80) 
Position: left side; Ge 
Sex: małe 
Age: 45 - 50 years 

Number offinds: 0 
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Fig. 77. Grave 42. Fig. 79. Grave 44. 

1m 
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Fig. 80. Grave 44. 
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Fig. 78. Grave 42. Gouge of rhyolite. 

G R A V E 4 5 

Depth ofthe burial: 2 1 - 5 0 cm below the surface 
of the ground 

Gravepit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 8 1 - 8 2 ) 
Position: left side; Ge 
Sex: małe 
Age: 30 - 35 years 

Number offinds: 1 
1. Rhyolite pendant (Fig. 83). 

Size: length 7.83 cm; hole diameter 0.3 cm; 
the largest diameter 1.43 cm 
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Fig. 81. Grave45 and 46. 

L 

1m 

Fig. 82. Grave 45 and 46. 

GRAVE 4 6 

Depth ofthe burial: 35 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 
Two burials (a and b) 

Orientations: a: NE - SW, head to NE; b: not 
identified (Fig. 8 1 - 8 2 ) 

Position: a: left side, Ge; b: cluster of human 
bones 

Sex: a: female; b: not identified 
Age: a: 25 years; b: 2. 5 - 6 years 

Number offinds: 0 

GRAVE 4 7 

Depth of the burial: 25 - 40 cm below the surface 
of the ground 

Grave pit: not visible 
Human remains: 

Orientation: SW - NE, head to SW 
Position: left side; Ge 
Sex: not identified 
Age: 1 - 2 years 

Number offinds: 0 

GRAVE 4 8 

Depth ofthe burial: 0 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: W - E, head to W (Fig. 84 - 85) 
Position: right side; Ge 
Sex: małe 
Age: 3 5 - 4 0 years 

Number offinds: 0 

Fig. 83. Grave 45. Rhyolite pendant. 

GRAVE 4 9 

Depth of the burial: 26 - 65 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: N W - SE 

Human remains: 
Orientation: N W - SE, head to N W (Fig. 86 -

87) 
Position: right side; Ge 
Sex: małe 
Age: 50 - 55 years 

Number offinds: 0 
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Fig. 87. Grave 49. 

G R A V E 5 0 

Depth oj the burial: 30 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 88 - 89) 
Position: right side; Ge 
Sex: female 
Age: 50 years 

Fig. 84. Grave 48. 

O^ooi 

o 1m 

Fig. 85. Grave 2fe. / 

J 
Fig. 88. Grave 50. 

CjP^ 
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Fig. 86. Grave 49. Fig. 89. Grave 50. 
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Number offinds: 1 
1. Pottery vessel. Deep bowl (RSlb), decorated 

with dotted zigzag (I.C1), Fabric M.0.4, Ves-
sel form GJ ID, Type MB 8 (Fig. 90). 
Size: r im diameter 40.0 cm; height 34.0 cm; 

wali thickness 0.5 - 0.7 cm 

Humań remains: 
Orientation: SW - NE, head to SW (Fig. 93 - 94) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 

Fig. 90. Grave 50. Pottery vessel No. 1. 

GRAVE 51 
Depth ofthe burial: 0 - 1 0 cm below the surface of 

the ground 
Grave pit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of human bones 
Sex: małe 
Age: 40 years 

Number offinds: 0 

GRAVE 52 
Depth ofthe burial: 5 - 30 cm below the surface of 

the ground 
Grave pit: not visible 
Human remains: 

Orientation: W - E, head to W (Fig. 9 1 - 9 2 ) 
Position: left side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 1 
Shell of Nile bivalve 

GRAVE 53 
Depth of the burial: 40 - 60 cm below the surface 

of the ground 
Grave pit: not visible 

• 

K 

Fig. 91. Grave 52. 

1m 

Fig. 92. Grave 52 (x - shell of Nile bivalve). 

' A -r 

Fig. 93. Grave 53. 
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Fig. 94. Grave 53. 

GRAVE 5 4 

Depth of the burial: 40 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 95 - 96) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 2 
1. Pottery vessel. Deep bowl (US3a), deco-

rated with impressed lines of triangles and 
dots (I.B5). Fabric M.0.4, Vessel form SB 3A, 
Type MB 7 (Fig. 97). 
Size: r im diameter 12.5 cm; height 8.0 cm; 

wali thickness 0.4 cm 
2. Crescent made of quartz. 

Size: length 2.0 cm; breadth 0.5 cm 

jfeY 

Fig. 96. Grave 54. 

\ ,' / -i 
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Fig. 97. Grave 54. Pottery vessel No. 1. 

GRAVE 5 5 

Depth oj the burial: 3 - 3 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: NE - SW, head to NE (Fig. 98 - 99) 
Position: left side 
Sex: not identified 
Age: not identified 

x 

H 

c 

Fig. 95. Grave 54. 

Fig. 98. Grave 55. 

Number offinds: 3 
1. Pottery vessel. Deep bowl (US3b), decorated 

with incised semicircular panels (IV.A). Fab
ric M.1.4, Vessel form SB.3B, Type MB 13 
(Fig. 1 0 0  101). 
Size: r im diameter 16.0 cm; height 13.0 cm; 

wali thickness 0.4  0.6 cm. 
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2. Pottery vessel. Deep bowl (US3b), undeco-
rated. Fabric M.0.4, Vessel form SB 3B, Type 
MB 1 (Fig. 102 - 103). 
Size: r im diameter 20.3 cm; height 14.0 cm; 

wali thickness 0.4 - 0.5 cm 
3. Body sherds of a large vessel. Fabric 1.0.4, 

undecorated. 

v / 

O 
O 

0> 1m 

Fig. 99. Grave 55. 

ą j - •: 

V r •; 

r 
Figurę 102. Grave 55. Pottery vessel No. 2. 

Figurę 103. Grave 55. Pottery yessel No. 2. 

Fig. 100. Grave 55. Pottery vessel No. 1. 

: 

lim 

G R A V E 5 6 

Depth ofthe burial: 0 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 104 - 105) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 
• -T. 
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Fig. 101. Grave 55. Pottery vessel No. 1. Fig. 104. Grave no 56. 
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Fig. 105. Grave 56. 

G R A V E 5 7 

Depth ofthe burial: 25 - 35 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 106) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 1 
1. Sandstone palette in almond shape (Fig. 

107). 
Size: length 14.8 cm; breadth 12.0 cm 

{o " 
10, 

1m 

Fig. 106. Grave 57. 

G R A V E 5 8 

Depth of the burial: 25 - 40 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 108 - 109) 
Position: left side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 

• 

W 
6 1 

Fig. 108. Grave 58. 

a L 
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Fig. 107. Grave 57. Sandstone palette. 

Fig. 109. Grave 58. 

G R A V E 5 9 

Depth ofthe burial: 10 - 35 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 1 1 0 - 1 1 1 ) 
Position: right side; Ed 
Sex: not identified 
Age: not identified 

Number offinds: 0 
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Fig. 110. Grave59. Fig. 112. Grave 60. 
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Fig. 111. Grave 59. 

G R A V E 6 0 

Depth of the burial: 25 - 75 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 112 -
113) 

Position: right side; Gd 
Sex: małe 
Age: 3 5 - 4 5 years 

Number offinds: 19 
1. Pottery vessel. Deep bowl (US3b), decorated 

with semicircular panels of impressed dots 
(II.A2). Fabric M.1.4, Vessel form SB 3B, 
Type MB 12 (Fig. 1 1 4 - 115). 
Size: r im diameter 20.0 cm; height 13.5 cm; 

wali thickness 0.4 - 0.5 cm 

m 

CZJ 
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Fig. 113. Grave 60. 

Fig. 114. Grave 60. Pottery vessel No. 1. 
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3. Pottery vessel. Deep bowl (RSlb), with black 
top decoration (Cl) . Rim top decoration 
BI a, Fabric M.1.6, Vessel form GJ 1C, Type 
MB 5 (Fig. 118 - 119). 
Size: r im diameter 25.0 cm; height 20.0 cm; 

wali thickness 0.4 cm 

JUt! 
Fig. 115. Grave 60. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (RSlb), with black 
top decoration (Cl) . Rim top decoration 
BI a, Fabric M.1.6, Vessel form GJ 1C, Type 
MB 5 (Fig. 1 1 6 - 117). 
Size: rim diameter 27.5 cm; height 25.0 cm; 

wali thickness 0.3 - 0.4 cm 

• 
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K 

Fig. 118. Grave 60. Pottery vessel No. 3. 

Fig. 116. Grave 60. Pottery vessel No. 2. Fig. 119. Grave 60. Pottery vessel No. 3. 

^SSZ^ 

Fig. 117. Grave 60. Pottery vessel No. 2. 

4. Pottery vessel. Deep bowl (US3a), decorated 
with semicircular panels of impressed dots 
(II.A2). Fabric M.1.4, Vessel form SB 3B, 
Type MB 12 (Fig. 1 2 0 - 121). 
Size: r im diameter 15.0 cm; height 9.0 cm; 

wali thickness 0.4 - 0.5 cm 
5. Pottery vessel. Deep bowl (RSlb), with black 

top decoration (Cl) . Rim top decoration 
BI a, Fabric M.1.6, Vessel form GJ 1C, Type 
MB 5 (Fig. 122 - 123). 
Size: rim diameter 26.0 cm; height 23.0 cm; 

wali thickness 0.3 cm 
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6. Pottery vessel. Globular jar (RS2b), red pol-
ished. Fabric M.1.4, Vessel form GJ 2C, Type 
MB 3 (Fig. 124 - 125). 
Size: r im diameter 19.0 cm; height 19.0 cm; 

wali thickness 0.2 - 0.3 cm 

Fig. 120. Grave 60. Pottery vessel No. 4. 

PI 
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Fig. 121. Grave 60. Pottery vessel No. 4. 

Fig. 124. Grave 60. Pottery vessel No. 6. 

Fig. 125. Grave 60. Pottery vessel No. 6. 

Fig. 122. Grave 60. Pottery vessel No. 5. 

7. Pottery vessel. Deep bowl (US3a), decorated 
with semicircular panels of impressed dots 
(II.A2), Fabric M.1.4, Vessel form SB 3B, 
Type MB12 (Fig. 1 2 6 - 127). 
Size: r im diameter 18.0 cm; height 10.5 cm; 

wali thickness 0.4 - 0.7 cm 

< • ; . , , , 

u; v,. 
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Fig. 123. Grave 60. Pottery vessel No. 5. Fig. 126. Grave 60. Pottery vessel No. 7. 
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Fig. 127. Grave 60. Pottery vessel No. 7. 

8. Mace head of conicalpear shape type made 
o f p o r p h y r y (Fig. 128  129). 
Size: diameter 8.3 cm; height 5.4 cm 

9. Fragments of hippopotamus tusk. 

10. Bracelets of hippopotamus ivory (Fig. 130). 
Size: thickness 3.04.0 cm; height 2.0  2.5 

cm; diameter 15.0 cm 
11. Four lumps of malachite. 

Size: diameter 0,5 cm 
12. Gouge made of rhyolite (Fig. 131). 

Size: length 10.2 cm; breadth 4.5 cm; thick
ness 2.4 cm 

m 

Fig. 130. Grave 60. Bracelets of hippopotamus 
ivory. 

UiM 

Fig. 128. Grave 60. Mace head. 

Fig. 129. Grave 60. Mace head. 

Fig. 131. Grave 60. Gouge made of rhyolite. 

13. Diadem composed of 5 strings of the beads 
made of perforated marinę shells (Fig. 132). 
Size: length (average) 1.7 cm; breadth 1.0 

cm; hole diameter 0.5 cm 
14. Necklaces of 77 carnelian beads (Fig. 133). 

Size: average diameter 0.5 - 0.8 cm, hole di
ameter 0.2 cm, thickness 0.3 cm 
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whitish mastic; single broken segment made 
of quartz; single segment made of brown 
flint (Fig. 137). 

Fig. 134. Grave 60. Two chert nodules. 

Fig. 132. Grave 60. Beads made of marinę shells 
from diadem. 

: ł . 
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• 

Fig. 135. Grave 60. Backed blade 
made of brown flint 

Fig. 133. Grave 60. Necklaces of carnelian beads. 

15. Two chert nodules covered by cortex with 
single negatives of struck off flakes (Fig. 134). 

17. Backed blade made of brown flint (Fig. 135) 
18. Microlithic core made of ąuar tz (Fig. 136). 
19. Twenty-eight segments - cluster of eleven 

smali segments, ten of which are made of 
brown flint and one was made of white 
ąuartz; cluster of fifteen segments made of 
grey flint, some of them having traces of 

Fig. 136. Grave no 60. Microlithic core 
made of ąuartz. 
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Fig. 137. Grave 60. Segments. Fig. 140. Grave 61. Pottery vessel No. 1. 

GRAVE 6 1 

Depth ofthe burial: 1 - 1 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 138) 
Position: cluster of bones 
Sex: not identified 
Age: not identified 

Number offinds: 1 
1. Pottery vessel. Deep bowl (US3a), decorated 

with horizontal incised lines (III.B). Fabric 
M.1.4, Vessel form SB 3B, Type MB 15 (Fig. 
1 3 9 - 140). 
Size: rim diameter 19.5 cm; height 12.0 cm; 

wali thickness 0.3 cm 

GRAVE 6 3 

Depth of the burial: surface find 
Grave pit: no information 
Humań remains: none 

Orientation: no information 
Position: no information 
Sex: no information 
Age: no information 

Number offinds: 2 
1. Pottery vessel. Deep bowl (US 3a), undeco-

rated, combed ware. Fabric M.0.2, Vessel 
form SB 3B, Type MC 1 (Fig. 1 4 1 - 1 4 2 ) . 
Size: rim diameter 21.0 cm; height 11.0 cm; 

wali thickness 0.4 cm. 

Fig. 141. Grave 63. Pottery vessel No. 1. 

Fig. 138. Grave 61 

Fig. 139. Grave 61. Pottery vessel No. 1. Fig. 142. Grave 63. Pottery vessel No. 1. 
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2. Portery vessel. Deep bowl (US 3a), decorated 
with incised horizontal lines (III.B). Fabric M.0.4, 
Vessel form SB 3A, Type MB 15 (Fig. 143 - 144). 
Size: r im diameter 9.0 cm; height 5.5 cm; 

wali thickness 0.3 cm. 

.V 

Fig. 143. Grave 63. Portery vessel No. 2. 

Position: cluster of h u m a n bones 
Sex: not identified 
Age: adult 

Number offinds: 0 

Fig. 145. Grave 64. 

Fig. 144. Grave 63. Portery vessel No. 2. 

G R A V E 6 4 

Depth ofthe burial: 0 - 8 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: W - E, head to W (Fig. 145) 
Position: right side; Fd 
Sex: female 
Age: 1 8 - 2 5 years 

Number offinds: 0 

G R A V E 6 5 

Depth ofthe burial: 0 - 8 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified (Fig. 146) 

6S 

"V 

Fig. 146. Grave 65. 
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GRAVE 6 6 

Depth ofthe burial: 30 - 35 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E (Fig. 147 - 148) 
Dimension: 80 x 60 cm 

Humań remains: 
Orientation: W - E, head to W 
Position: right side; Gd 
Sex: małe 
Age: 1 8 - 2 5 years 

% 

Number offinds: 16 
1. Sherds of some pottery vessels. No fu r ther 

information available. 
2. Mace head of conical-pear shape type made 

of porphyry (Fig. 149). 
Size: diameter 8.3 cm; height 5.5 cm. 

Fig. 149. Grave 66. Mace head. 

3. Bone harpoon (Fig. 150). 
Size: length 13.2 cm; breadth 0.9 cm. 

4. Bone harpoon (Fig. 150). 
Size: length 14.6 cm; breadth 1.1 cm; hole di

ameter 0.8 cm. 
5. Two shells of a Nile bivalve, in pieces. 

Size: length 4.5 cm; breadth 2.8 cm. 

Fig. 147. Grave 66. 
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Fig. 148. Grave 66 ( — white powdery line). Fig. 150. Grave 66. Bone tools. 
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6. Nine lumps of green malachite (Fig. 151). 
Size: average diameters 0.4 - 0.6 cm. 

7. 42 marinę shell beads, imports f rom the Red 
See (Fig. 152). 
Size: average length 1.5 cm; breadth 1.2 cm; 

hole diameter 0.3 cm. 
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Fig. 153. Grave 66. Bone beads. 
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Fig. 151. Grave 66. Lumps of green malachite. 
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Fig. 152. Grave 66. Marinę shell beads. 

8. 116 bone beads (Fig. 153). 
Size: average outside diameter 0.4 - 0.4 cm, 

hole diameter 0.1 cm, thickness 0.2 cm. 
9. Necklace of 42 carnelian beads (Fig. 154). 

Size: average outside diameter 0.5 - 07 cm, 
hole diameter 0.2 cm, thickness 0.3 cm 

10. Bonekn i fe (Fig. 150). 
Size: length 13.4 cm; thickness 0.6 cm. 

m 
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Fig. 154. Grave 66. Necklace of carnelian beads. 

11. a-d. Set of tools for knapping Stones made of 
quartz. 
a - hammer stone made of fair-sized oval 

shaped pebble with distinct of ham-
mering of both ends, 

b - a support made of a typical, very fiat 
ąuar tz pebble, roughly rhomboidal 
in shape, with clearly visible traces of 
bursting and crushing on one side, 

c - another roughly rhomboidal support with 
traces of use visible on the base of the cone, 

d - large ąuar tz pebble having no traces of 
knapping. 
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12.Six segments made of quartz, five of white 
and one of grey quartz. 

13. Palette made of porphyry (Fig. 155). 
Size: length 19.4 cm; breadth 15.2 cm; thick-

ness 4.2 cm. 

Sex: not identified 
Age: adult 

Number offinds: 0 

r»3W— 

Fig. 155. Grave 66. Palette made of porphyry. 

14. Pendant of rhyolite (Fig. 156). 
Size: length 5.3 cm; breadth 1.4 cm. 

15. Bone point (Fig. 150). 
Size: length 12.8 cm; diameter 0.6 cm. 

ló .Lumps of red and yellow ochrę. 

Fig. 157. Grave 67. 

rrftfii tn rmtfflTfTnrpnroni 
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Fig. 156. Grave 66. Pendant of rhyolite. 

G R A V E 6 7 

Depth ofthe burial: 0 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SE - NW, head to SE (Fig. 157 - 158) 
Position: left side; not identified 

&> 
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Fig. 158. Grave 67. 

G R A V E 6 8 

Depth ofthe burial: 1 0 - 2 5 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 159) 
Position: right side; Ge 
Sex: małe 
Age: 25 - 35 years 

Number offinds: sherds of some vessels 

Im 

Fig. 159. Grave68. 
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G R A V E 6 9 

Depth ofthe burial: 1 0 - 2 0 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 160 - 161) 
Position: left side; Ge 
Sex: female 
Age: 20 - 30 years 

Fig. 160. Grave 69. 

5 o 
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Fig. 161. Grave 69. 

Number offinds: 2 
1. Bracelet of 13 carnelian beads (Fig. 162). 

Size: average outside diameter 0.4 - 0.5 cm, 
hole diameter 0.2 cm, thickness 0.2 cm 

2. Bracelet of 12 carnelian beads (Fig. 162). 
Size: average outside diameter 0.4 - 0.5 cm, 

hole diameter 0.2 cm, thickness 0.2 cm 

69 

Fig. 162. Grave 69. Bracelets of carnelian beads. 

G R A V E 7 0 

Depth ofthe burial: 5 - 1 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (fig. 163 -
164) 

Position: left side; not identified 
Sex: not identified 
Age: juvenis 

Number offinds: 0 

Fig. 163. Grave 70. 

1m 

Fig. 164. Grave 70. 
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G R A V E 7 1 

Depth of the burial: 40 - 70 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 165 - 166) 
Position: right side; Ee 
Sex: female 
Age: 30 - 40 years 

Number offinds: 0 

G R A V E 7 2 

Depth of the burial: 40 - 70 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 165 - 166) 
Position: left side; Ee 
Sex: female 
Age: 25 - 35 years 

Number offinds: 0 

Fig. 165. Grave no 71 and 72. 

^ 0 
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G R A V E 7 3 

Depth of the burial: 40 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 167 - 168) 
Position: right side; Gd 
Sex: małe 
Age: 3 0 - 4 0 years 

Number offinds: 0 

Fig. 167. Grave 73. 

1m 

Fig. 166. Grave 71 and 72. 

Fig. 168. Grave 73. 

G R A V E 7 5 

Depth of the burial: 1 5 - 2 5 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 169 
- 170) 

Position: on the back; A 
Sex: not identified 
Age: ifans I 
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Fig. 169. Grave 75. 
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Fig. 170. Grave 75. 

Number offinds: 3 
1. Sherds of some pots. No fur ther information 

available. 
2. Seven carnelian beads (Fig. 171). 

Size: average outside diameter 0.4 - 0.5 cm, 
hole diameter 0.2 cm, thickness 0.3 cm 

3. Stone pendant , almond-shape (Fig. 171). 
Size: length 3.5 cm; breadth 1.6 cm 

G R A V E 7 6 

Depth ofthe burial: 0 - 7 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 172 - 173) 
Position: right side; Ge 
Sex: not identified 
Age: 35 - 4 5 years 

Number offinds: 0 

Fig. 172. Grave no 76. 

a 

1m 

Fig. 171. Grave 75. Carnelian beads 
and stone pendant. 

Fig. 173. Grave 76. 

G R A V E 7 7 

Depth ofthe burial: 12 - 25 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E (Fig. 174 - 175) 

Humań remains: 
Orientation: W - E, head to W 
Position: cluster of bones; not identified 
Sex: not identified 
Age: new born 
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Fig. 174. Grave 77. 
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Fig. 175. Grave 77 (+ - bones). 

Number offinds: 3 
1. Sherds of some pots. No fur ther informat ion 

available. 
2. Fifteen carnelian beads (Fig. 176). 

Size: outside diameter 0.3 - 0.5 cm, hole di-
ameter 0.2 cm, thickness 0.3 cm 

3. Oval sandstone palette (Fig. 177). 
Size: length 14.2cm; breadth 5.8 cm; thick

ness 2.1 cm. 

V * . f T 

Fig. 177. Grave 77. Sandstone palette. 

GRAVE 78 

Depth of the burial: 40  70 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W  E 

Humań remains: 
Orientation: W  E, head to W (Fig. 178  179) 
Position: left side; Gd 
Sex: małe 
Age: 35  4 5 years 

t 

Fig. 176. Grave 77. Carnelian beads. Fig. 178. Grave78. 
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Fig. 179. Grave 78. 

Number offinds: 4: 
1. Necklace of 52 carnelian beads (Fig. 180). 

Size: average outside diameter 0.3 - 0.5 cm, 
hole diameter 0.2 cm, thickness 0.2 -
0.4 cm 

2. Mace head of conical-pear shape type made 
of porphyry (Fig. 181). 
Size: diameter 7.6 cm; height 5.8 cm. 

3. A collection of 7 - 8 bracelets of elephant 
ivory (Fig. 182). 
Size: average diameter 7.8 - 8.2 cm; thick

ness 1.2  1.5 cm; height 0.6  0.9 cm. 

<-

Fig. 180. Grave 78. Carnelian beads. 

O 

4. A bone armlet (Fig. 182). 
Size: thickness 1.8  2.0 cm; height 2.0  2.3 

cm; diameter 13.0  14.0 cm 

•ri Si 
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Fig. 182. Grave 78. Bone armlet 
and bracelets of elephant ivory. 

GRAVE 7 9 

Depth of the burial: 50  70 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W  E, head to W (Fig. 183  184) 
Position: left side; Fd 
Sex: not identifled 
Age: 1 2  1 6 years 

Number offinds: 0 

Fig. 181. Grave 78. Mace head. Fig. 183. Grave 79. 
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Fig. 184. Grave 79. 

G R A V E 8 0 

Depth of the burial: 45 - 55 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 185 - 186) 
Position: right side; Gd 
Sex: not identified 
Age: infans II 

Number offinds: 0 

ij 

Figurę 185. Grave 

NO 1m 
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G R A V E 8 1 

Depth of the burial: 50 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 187 - 188) 
Position: right side; Gd 
Sex: małe 
Age: adult 

Number offinds: 0 

Fig. 187. Grave81. 
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Fig. 186. Grave 80. 

Fig. 188. Grave81. 

G R A V E 8 2 

Depth of the burial: 45 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 189 - 190) 
Position: left side; Ge 
Sex: małe 
Age: 25 - 35 years 

Number offinds: 0 
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Fig. 189. Grave 82. 
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Fig. 190. Grave 82. 

GRAVE 8 3 

Depth of the burial: 45 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 1 9 1 - 1 9 2 ) 
Position: right side; Ge 
Sex: not identified 
Age: adult 

Number offinds: 0 

GRAVE 8 4 

Depth of the burial: 60 - 89 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E 

> -

Fig. 191. Grave83. 

«1L 

=3> 

1m 

Fig. 192. Grave 83. 

Dimension: 80 x 70cm 
Humań remains: 

Orientation: W - E, head to W (Fig. 193 - 194) 
Position: left side; Fd 
Sex: małe 
Age: 40 - 50 years 

Number offinds: 3 
1. Necklace of 162 carnelian beads (Fig. 195). 

Size: average outside diameter 0.3 - 0.4 cm, 
hole diameter 0.2 cm, thickness 0.2 -
0.3 cm 

2. Mace head of a conical-pear shape type, 
made of porphyry (Fig. 196). 
Size: diameter 7.8 cm; height 5.4 cm 

3. Lump of green malachite. 
Size: diameter 0,6 cm. 
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Fig. 193. Grave 84. 

§iC3 

Fig. 196. Grave 84. Mace head. 

G R A V E 8 5 

Depth of the burial: 50 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 197 - 198) 
Position: right side; Ge 
Sex: małe 
Age: 35 - 4 5 years 

Number offinds: 0 

1m 
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Fig. 194. Grave 84. 

Fig. 195. Grave 84. Necklace of carnelian beads. Fig. 197. Grave 85. 
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Fig. 198. Grave 85. 

GRAVE 8 6 

Depth ofthe burial: 0 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of h u m a n bones; not identified 

(Fig. 199) 
Sex: not identified 
Age: adult 

Number offinds: 0 

jt •$ 
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GRAVE 8 7 

Depth of the burial: 0 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified 
Position: cluster of human bones; not identified 

(Fig. 200) 
Sex: not identified 
Age: adult 

Number offinds: 0 

Fig. 199. Grave 86. 

Fig. 200. Grave 87. 

GRAVE 8 8 

Depth ofthe burial: 0 - 7 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: W - E, head to W (Fig. 201) 
Position: left side; Ge 
Sex: not identified 
Age: adult 

Number offinds: 0 

GRAVE 8 9 

Depth ofthe burial: 5 - 10 cm below the surface of 
the ground 

Grave pit: not yisible 
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Fig. 204. Grave91. 

G R A V E 9 2 

Depth ofthe burial: O - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 205 - 206) 
Position: right side; not identified 
Sex: not identified 
Age: infans II 

Number offinds: sherds of 1 pot 

Fig. 206. Grave 92. 

G R A V E 9 3 

Depth of the burial: 30 - 50 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E 
Dimension: 100 x 90 cm 

Humań remains: 
Orientation: S - N, head to S (Fig. 207 - 208) 
Position: right side; Ge 
Sex: małe 
Age: 25 - 35 years 

Number offinds: 0 

Fig. 207. Grave 93. 

W 
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Fig. 208. Grave 93. 
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G R A V E 9 4 

Depth ofthe burial: 35 - 55 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE 
Dimension: 80 x 70 cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 209 - 210) 
Position: right side; Ge 
Sex: małe 
Age: 35 - 45 years 

Number offinds: 0 

G R A V E 9 5 

Depth of the burial: 2 - 8 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Position: cluster of bones; not identified (Fig. 211) 
Sex: not identified 
Age: infans I 

7 ' 

Fig. 209. Grave 94. 

Fig. 211. Grave 95. 

Number offinds: 3 
1. Pottery vessel. Deep bowl (US 3a), decorated 

with incised horizontal lines (III.B). Rim top 
decoration A2d. Fabric M.1.4, Vessel form 
SB 3B, Type MB 15 (Fig. 212). 
Size: r im diameter 18.0 cm; height 11.5 cm; 

wali thickness 0.5 cm. 

o j y i ^ 

o 
1m 

Fig. 210. Grave 94. Fig. 212. Grave 95. Pottery vessel No. 1. 
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2. Four carnelian beads (Fig. 213). 
Size: average outside diameter 0.4 cm, hole 

diameter 0.1 cm, thickness 0.3 cm. 
3. One piece of a bracelet made of shell (Fig. 214). 

Size: r im diameter 12.5 cm; height 11.0 cm; 
wali thickness 0.4 - 0.6 cm; bot tom di
ameter 9.0 cm. 

4 
Fig. 213. Grave 95. Carnelian beads. 

w-

Fig. 215. Grave 96. 

Fig. 214. Grave 95. Piece of a bracelet 
made of shell. 

GRAVE 9 6 

Depth of the burial: 25  95 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: S  N 
Dimension: 107 x 95 cm 

Humań remains: 
Orientation: W  E, head to W (Fig. 2 1 5  2 1 6 ) 
Position: right side; Ge 
Sex: małe 
Age: 18  24 years 

Number offinds: 5 
1. Pottery vessel. Deep cup with fiat base (UD 

1), decorated with incised triangles alter
nately plain and filled with incised lines. 
Rim top decoration A2d, Fabric M.1.4, Ves
sel form SC IB, Type MB 27 (Fig. 2 1 7  2 1 8 ) . 

<3l 
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Fig. 216. Grave 96 (x  beads) 
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Fig. 217. Grave 96. Pottery vessel No. 1. 
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Fig. 218. Grave 96. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (US 3b), decorat-
ed with close lines of impressed dots (I.B6). 
Fabric M.0.4, Vessel form SB 3C, Type MB 7 
(Fig. 219). 
Size: r im diameter 41.0 cm; height 29.0 cm; 

wali thickness 0.7 cm. 

f ś 

Fig. 219. Grave 96. Pottery vessel No. 2. 

3. Necklace of 89 carnelian beads (Fig. 220). 
Size: average outside diameter 0.3 - 0.4 cm, hole 

diameter 0.2 cm, thickness 0.3 - 0.4 cm. 

4. Necklace of marinę shells (Fig. 221). 
Size: average length 1.7 cm; breadth 1.5 cm; 

hole diameter 0.2 cm. 
5. Shell of a Nile bivalve. 

Size: length 4 cm; breadth 2,5cm. 

Fig. 220. Grave 96. Necklace of carnelian beads. 

Fig. 221. Grave 96. Necklace of marinę shells. 

G R A V E 9 7 

Depth of the burial: 30 - 45 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE 
Dimension: 110 x 90 cm 

Humań remains: 
Orientation: Two burials a, b; SW - NE, head to 

SW (Fig. 222 - 223) 
Position: a. left side, Gd; b. cluster of bones; not 

identified 
Sex: a. female; b. not identified 
Age: a. 20 - 30 years; b. 8 years 

Number offinds: 4 
1. Necklace of 81 carnelian beads. Average Size of 

beads: outside diameter 0.2 - 0.5 cm, hole di
ameter 0.2 - 0.7 cm, thickness 0.3 cm (Fig. 224). 

2. Bracelet of 14 carnelian beads. Average Size of 
beads:outside diameter 0.2 - 0.5 cm, hole di
ameter 02 - 07 cm, thickness 0,3 cm (Fig. 225). 

3. Bracelet of 21 carnelian beads. Average Size of 
beads: outside diameter 0.2 - 0.5 cm, hole diam
eter 0.2 - 0.7 cm: thickness 0,3 cm (Fig. 226). 

4. Bracelet of elephant ivory. No fur ther infor-
mation available (Fig. 227). 
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Fig. 222. Grave 97. 
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Fig. 223. Grave 97. 

Fig. 225. Grave 97. Bracelet of carnelian beads. 

m 

Fig. 226. Grave 97. Bracelet of carnelian beads. 

4 ' 

Fig. 224. Grave 97. Necklace of carnelian beads Fig. 227. Grave 97. Bracelet of elephant ivory. 
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GRAVE100 
Depth ofthe burial: 10 - 25 cm below the surface 

of the ground 
Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 228 - 229) 
Position: right side; Ed 
Sex: małe 
Age: 25 - 35 years 

Number offinds: 1 
1. Pottery vessel. Deep bowl (RS la) , decorated 

with semicircular panels of impressed dots 
(II.A2), Fabric M.1.4, Vessel fo rm GJ 1C, 
Type MB 12 (Fig. 230). 
Size: r im diameter 21.0 cm; height 14.0 cm; 

wali thickness 0.5 cm 

1 TS» 
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Figurę 228. Grave 100 

JNMP 

Fig. 230. Grave 100. Pottery vessel No. 1. 

GRAVE101 

Depth ofthe burial: 40 - 55 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E 
Dimension: 52 x 38cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 231 - 232) 
Position: right side; not identif ied 
Sex: not identified 
Age: 4 years 

Fig. 231. Grave 101. 

1m 
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Fig. 229. Grave 100. Fig. 232. Grave 101. 
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Number offinds: 5 
1. Pottery vessel. Deep bowl (US 3b), decorated 

with incised semicircular panels (IVA). Fabric 
M.1.4, Vessel form SB 3B, Type MB 13 (Fig. 233). 
Size: r im diameter 18.0 cm; height 13.0 cm; 

wali thickness 0.5 cm 

Fig. 235. Grave 101. Pottery vessel No. 3. 

Fig. 233. Grave 101. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (US 3a), undeco-
rated, combed ware, Fabric M.0.2, Vessel 
form SB 3B, Type M C 1 (Fig. 234). 
Size: r im diameter 17.5 cm; height 11.0 cm; 

wali thickness 0.6 cm 

Fig. 234. Grave 101. Pottery vessel No. 2. 

3. Pottery vessel. Deep bowl (US 3a), decorated 
with incised semicircular panels (IVA), Fabric 
M.0.4, Vessel form SB 3B, Type MB 13 (Fig. 235). 
Size: r im diameter 19.0 cm; height 11.0 cm; 

wali thickness 0.5 cm 
4. Shell of a Nile bivalve. 

Size: length 4.5 cm; breadth 2.5 cm 
5. Sandstone palette (Fig. 236). 

Size: length 14.4 cm; breadth 6.4 - 9.7 cm; 
thickness 1.4 cm 

U J M t j m j 

Fig. 236. Grave 101. Sandstone palette. 

G R A V E 1 0 2 

Depth ofthe burial: 15 - 25 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 237 - 238) 
Position: right side; Ge 
Sex: female 
Age: 20 - 25 years 

Number offinds: 0 

V . 

Fig. 237. Grave 102. 



Agnieszka Krzyżaniak 
Neolithic cemetery 

123 

ca 

1m 1m 

Fig. 238. Grave 102. 

G R A V E 1 0 3 

Depth of the burial: 40 - 50 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S 
Position: left side; not identified 
Sex: not identified 
Age: infans I 

Number offinds: 0 

G R A V E 1 0 4 

Depth oj the burial: 3 - 20 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 239 - 240) 
Position: right side; Ge 
Sex: female 
Age: 20 - 30 years 

Number offinds: 0 

Fig. 240. Grave 104. 

G R A V E 1 0 5 

Depth of the burial: 20 - 50 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 241 - 242) 
Position: left side; Ge 
Sex: female 
Age: 25 - 35 years 

Number offinds: 0 

4 0 

Fig. 241. Grave 105. 

L 

Fig. 239. Grave 104. 
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Fig. 242. Grave 105. 
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GRAVE106 
Depth ofthe burial: 3 - 25 cm below the surface of 

the ground 
Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 243 - 244) 
Position: right side; Ge 
Sex: not identified 
Age: adult 

Number offinds: 1 
1. O n e stud. N o fu r the r in format ion available. 

WlmBmmm 

Fig. 243. Grave 106. 
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Fig. 244. Grave 106. 

GRAVE 1 0 7 

Depth of the burial: 30 - 55 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 245 - 246) 
Position: right side; Ge 
Sex: female 
Age: 25 - 35 years 

Number offinds: 0 

Fig. 245. Grave 107. 
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Fig. 246. Grave 107. 

GRAVE108 

Depth of the burial: 0 - 7 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 247 - 248) 
Position: left side; Gd 
Sex: female 
Age: 20 - 30 years 

Number offinds: 0 

GRAVE 1 0 9 

Depth ofthe burial: 15 - 25 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 249 - 250) 
Position: cluster of h u m a n bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 
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Fig. 247. Grave 108. 

Fig. 248. Grave 108. 

Fig. 249. Grave 109. 
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G R A V E 1 1 0 

Depth oj the burial: 47 - 65 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SE - N W (Fig. 251 - 252) 

Dimension: 83 x 7 l e m 
Humań remains: 

Orientation: SE - NW, head to SE 
Position: left side; Gd 
Sex: małe 
Age: 20 - 29 years 

Number offinds: 0 

Fig. 251.Grave 110. 

1m 

Fig. 250. Grave 109. Fig. 252. Grave 110. 
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G R A V E 1 1 1 

Depth of the burial: 32 - 45 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 253 - 254) 
Position: right side; Ge 
Sex: female 
Age: 18 - 24 years 

Number offinds: 0 

Sex: not identified 
Age: adult 

Number offinds: 0 

G R A V E 1 1 3 

Depth of the burial: 34 - 75 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE (Fig. 255 - 256) 
Dimension: 130 x 100 cm 

Humań remains: 
Orientations: Two burials a, b. SW - NE, heads to 
SW 

Position: a. right side, Ec; b. cluster of bones, not 
identified 

Sex: a. female; b. not identified 
Age: a. 18 - 24 years; b. Infans I 

: 

Fig. 253. Grave 111. 
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Fig. 254. Grave U l . 

GRAVE 1 1 2 

Depth of the burial: 0 - 7 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W 
Position: cluster of human bones; not identified 

.irtf 
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Fig. 255. Grave 113. 
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Fig. 256. Grave 113. 
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Number offinds: 27 
1. Pottery vessel. Bowl (US 2b), decorated with 

incised horizontal lines (III.B), Fabric M.1.4, 
Vessel form SB 2A, Type MB 15 (Fig. 257). 
Size: r im diameter 14.5 cm; height 6.0 cm; 

wali thickness 0.4 cm. 

MpP*' 

W 
Fig. 257. Grave 113. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (RS lb), decorated with 
incised semicircular panels (IVA), Fabric M.1.4, 
Vessel form GJ IB, Type MB 13 (Fig. 258). 
Size: rim diameter 15.5 cm; height 13.0 cm; 

wali thickness 0.3 cm. 

W 

Fig. 258. Grave 113. Pottery vessel No. 2. 

Pottery vessel. Deep ovoid jar (RS 2c), dec
orated with groups of oblique incised lines 
(III.C1), Fabric M.1.4, Vessel form GJ 4A, 
Type MB 23 (Fig. 259). 
Size: rim diameter 7.5 cm; height 12.5 cm; 

wali thickness 0.4 cm. 
Pottery vessel 4. Deep bowl (RS lb) , decorat
ed with incised semicircular panels (IV.A), 
Fabric M.1.4, Vessel form GJ IB, Type MB 
13 (Fig. 260). 
Size: r im diameter 14.5 cm; height 13.0 cm; 

wali thickness 0.5 cm. 
Pottery vessel. Globular jar (US 3b), decorat
ed with dotted zigzag and close lines of im
pressed dots (I.C1/I.B6), Fabric M.0.4, Vessel 
form SB 3C, Type MB 7/8 (Fig. 261  262). 
Size: rim diameter 23.5 cm; height 18.0 cm; 

wali thickness 0.4  0.9 cm. 
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Fig. 259. Grave 113. Pottery vessel No. 3. 

Fig. 260. Grave 113. Pottery vessel No. 4. 

Fig. 261. Grave 113. Pottery vessel No. 5. 

f A. 

Fig. 262. Grave 113. Pottery vessel No. 5. 
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6. Pottery vessel. Deep ovoid jar (RS 3b), dec-
orated with groups of obliąue incised lines 
(III .Cl) , Rim top decoration A2b, Fabric 
M.0.4, Vessel fo rm GJ 4C, Type MB 23. 
Size: r im diameter 12.0 cm; height 19.5 cm; 

wali thickness 0.4 cm. 
7. Pottery vessel. Globular jar (RS 2c), undecorated 

red ware. Rim top decoration A2b, Fabric M. 1.4, 
Vessel form GJ 4B, Type MB 3 (Fig. 263 - 264). 
Size: r im diameter 13.0 cm; height 18.0 cm; 

wali thickness 0.5 cm. 
8. Pottery vessel. Globular jar (RS 2b), decorat-

•i 

Fig. 263. Grave 113. Pottery vessel No. 7. 

Fig. 264. Grave 113. Pottery vessel No. 7. 

ed with groups of obliąue incised lines (III. 
C l ) . Rim top decoration A2b, Fabric M.1.4, 
Vessel form GJ 2B, Type MB 16 (Fig. 265). 
Size: r im diameter 14.0 cm; height 17.0 cm; 

wali thickness 0.5 cm. 
Pottery vessel. Deep bowl (RS lb), undecorated, 
Fabric R, Vessel form GJ 1C, Type RB (Fig. 266). 
Size: r im diameter 19.5 cm; height 17.5 cm; 

wali thickness 0.5 cm. 
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Fig. 265. Grave 113. Pottery vessel No. 8. 

Fig. 266. Grave 113. Pottery vessel No. 9. 

10. Pottery vessel. Globular jar (RS lb), with 
black top decoration (Cl) . Rim top decora
tion A2a, Fabric M.1.4, Vessel form GJ 1C, 
Type MB 3 (Fig. 267). 
Size: r im diameter 32.0 cm; height 34.0 cm; 

wali thickness 0.5 cm. 

Fig. 267. Grave 113. Pottery vessel No. 10. 
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l l .Po t t e ry vessel. Caliciform beaker (Ul), deco-
rated with rows of triangles, alternately plain 
and filled with comb impressions (V.Cla), 
Rim top decoration Bid , Fabric M.1.4, Ves-
sel form CB 1C, Type MB 26 (Fig. 268). 
Size: r im diameter 19.0 cm; height 27.0 cm; 

wali thickness 0.5 cm. 

Fig. 268. Grave 113. Pottery vessel No. 11. 

12.Necklace of 21 carnelian beads and 4 car-
nelian pendants (Fig. 269). 
Size: average outside diameter 0.4 - 0.5 cm, 

hole diameter 0.2 cm, thickness 0.3 cm; 
average. Size of pendants: length 1.4 
- 1.6 cm; breadth 0.5 - 0.6 cm; thick
ness 0.3 cm 

13.Sandstone palette. Dimension: breadth 9.3 
cm; thickness 2.2 cm. 

14.30 segments  20 segments made of quartz 
in long row (15 cm), creating the straight 
cutting edge; 10 single segments made of 
quartz 

15.1 bracelet of hippopotamus ivory. No fur ther 
information available. 

16.1 bracelet of elephant ivory. No fur ther in
formation available. 

17.Stud no 1. Made of white zeolite (Fig. 270). 
Size: length 2.97 cm; stem diameter 0.58 cm; 

head diameter 0.33 cm 
18.Stud no 2. Made of white zeolite (Fig. 270). 

Size: length 2.58 cm; stem diameter 0.47 cm; 
head diameter 0.26 cm 

19.Stud no 3. Made of white zeolite (Fig. 270). 
Size: length 3.43 cm; stem diameter 0.58 cm; 

head diameter 0.31 cm 
20.Stud no 4. Made of white zeolite (Fig. 270). 

Size: length 2.57 cm; stem diameter 0.44 cm; 
head diameter 0.25 cm 

21.Stud no 5. Made of white zeolite (Fig. 270). 
Size: length 2.78 cm; stem diameter 0.42 cm; 

head diameter 0.29 cm 
22.Stud no 6. Made of white zeolite (Fig. 270). 

Size: length 2.39 cm; stem diameter 0.43 cm; 
head diameter 0.20 cm 

2327. Studs no 7  11. No fur ther information 
available. 

gr.113 

Fig. 269. Grave 113. Necklace of carnelian beads 
and pendants. Fig. 270. Grave 113. Studs made of white zeolite. 
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G R A V E 1 1 4 

Depth ofthe burial: 45 - 8 0 cm below the surface of 
the ground 

Grave pit: oval 
Orientation: W - E 
Dimension: 90 x 85 cm 

Humań remains: 
Orientation: SW - NE, head to SW (Fig. 271 -

272) 
Position: right side; Ge 
Sex: małe 
Age: 20 - 30 years 

wkiw ! 
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Fig. 271. Grave 114. 

Number offinds: 16 
1. Pottery vessel. Globular jar (RS 2b), with 

black top decoration (Cl) , Rim top decora-
tion A2a, Fabric M.1.4, Vessel form GJ 2C, 
Type MB 5 (Fig. 273). 
Size: r im diameter 16.5 cm; height 20.0 cm; 

wali thickness 0.4 - 0.6 cm. 

Fig. 273. Grave 114. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (RS lb) , with 
black top decoration (Cl) , Rim top decora
tion A2a, Fabric M.1.4, Vessel form GJ 1C, 
Type MB 5. 
Size: r im diameter 19.0 cm; height 18.0 cm; 

wali thickness 0.5 cm. 
3. Pottery vessel. Globular jar (RS 3a), decorat

ed with groups of obliąue incised lines (III. 
Cl) , Fabric M.1.4, Vessel form GJ 3C, Type 
MB 16 (Fig. 274). 
Size: r im diameter 14.5 cm; height 17.4 cm; 

wali thickness 0.4 - 0.5 cm. 
4. Pottery vessel. Deep bowl (US 3a), decorated 

with groups of obliąue incised lines (III.Cl), 
Rim top decoration A2b, Fabric M.0.4, Ves-
sel form GJ 3C, Type MB 16. 
Size: r im diameter 31.0 cm; height 16.0 cm; 

wali thickness 0.4 - 0.6 cm. 

J u 
1m 
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Fig. 272. Grave 114. Fig. 274. Grave 114. Pottery vessel No. 3. 
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Fig. 275. Grave 114. Pottery vessel No. 5. 

5. Pottery vessel. Caliciform beaker (Ul), dec-
orated with incised bands filled with comb 
impressions (V.D2). Rim top decoration Blf, 
Fabric M.0.4, Vessel form CB 1C, Type MB 
26 (Fig. 275). 
Size: r im diameter 17.0 cm; height 26.4 cm; 

wali thickness 0.4 - 0.6 cm. 
6. Pottery vessel. Caliciform beaker (Ul), dec-

orated with incised bands filled with comb 
impressions (V.D2). Rim top decoration Blf, 
Fabric M.0.4, Vessel form CB 1C, Type MB 
26 (Fig. 276). 
Size: r im diameter 17.0 cm; height 31.5 cm; 

wali thickness 0.4 - 0.6 cm. 
7. Shell of a Nile bivalve. 

Size: length 3.8 cm; breadth 2.3 cm. 
8. Straight row of eleven segments made of 

ąuartz , all of them have distinct traces of 
white mastic on the retouched arched backs. 
Size: max imum 15 m m long, 6 m m wide and 

4 m m thick, smallest 9 m m long, 6 m m 
wide and 1,5 m m thick 

9. Nine segments made of ąuartz and one made 
of chert. One of the segments is a crescent-
shaped flake, not retouched. On two segments 
the traces of white mastic are preserved. 
Size: largest 23 m m long, 8 m m wide and 4 

m m thick. 

Fig. 276. Grave 114. Pottery vessel No. 6. 

10.29 crescent, twelve of which were made of chert, 
eight of agate and eight of ąuartz. Crescent of 
chert have well visible traces of white mastic. 

11. Flake was struck off, one ore with two nega-
tives of flakes, two pr imary flakes, one qual-
ity flake and one crescent-shaped flake with 
natural arched back of a shape and size like 
the retouched crescents. 

12. Lumps of green malachite. No fur ther infor-
mation available. 

13.Sandstone palette. No fur ther information 
available. 

14.4 lumps red ochrę. No fur ther information 
available. 

15.1 marinę shell. No further information available. 
16.Remains of mastic. No fur ther information 

available. 

G R A V E 1 1 5 

Depth of the burial: 3 - 8 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 277) 
Position: right side; Gd 
Sex: not identified 
Age: infans I 

Number offinds: 0 
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Fig. 279. Grave 116. 

Fig. 277. Grave 115. 

GRAVE 1 1 6 

Depth ofthe burial: 38 - 55 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: N W - SE (Fig. 278 - 279) 
Dimension: 90 x 64cm 

Humań remains: 
Orientation: W - E, head to W 
Position: right side; Ge 
Sex: małe 
Age: 1 8 - 2 5 years 

Number offinds: 0 

s. 7»< 

GRAVE 1 1 7 

Depth ofthe burial: 5 - 2 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 280 -
281) 

Position: left side; not identified 
Sex: not identified 
Age: 6 - 7 years 

Number offinds: 0 

Fig. 280. Grave 117. 

1m 

Fig. 278. Grave 116. Fig. 281. Grave 117. 
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G R A V E 1 1 8 

Depth ofthe burial: 5 - 30 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: NE - SW, head to NE (Fig. 282 - 283) 
Position: face to ground; not identified 
Sex: female 
Age: 20 - 30 years 

Number offinds: 0 

Sex: not identified 
Age: adult 

Number offinds: 0 
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Fig. 284. Grave 119. 

Fig. 282. Grave 118. ?''"iir,i7'*'"** ^ 
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Fig. 283. Grave 118. 

G R A V E 1 1 9 

Depf/z o / ^ e burial: 0 - 20 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 284 - 285) 
Position: right side; Ge 

Fig. 285. Grave 119. 

G R A V E 1 2 0 

Depth of the burial: 35 - 75 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE 
Dimension: 74 x 62cm 

Humań remains: 
Orientation: SW - NE, head to SW (Fig. 286 -

287) 
Position: right side; Ge 
Sex: female 
Age: adult 
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Fig. 288. Grave 120. Necklace of carnelian beads. 

Fig. 286. Grave 120. 
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Fig. 289. Grave 120. Studs made of white zeolite. 
. 287. Grave 120. 

Number offinds: 4 
1. Necklace of 41 carnelian beads (Fig. 288). 

Size: average outside diameter 0.5 cm; hole 
diameter 0.2 cm; thickness 0.3 cm 

2. Stud made of white zeolite (Fig. 289). 
Size: length 3.92 cm; stem diameter 0.24 cm; 

head diameter 0.5 cm 
3. Stud made of white zeolite (Fig. 289). 

Size: length 3.72 cm; stem diameter 0.25 cm; 
head diameter 0.5 - 0.7 cm 

4. Stud. Fragment of a stud made of white zeo
lite (Fig. 289). 
Size: length 2.62 cm; stem diameter 0.26 cm 

G R A V E 1 2 2 

Depth of the burial: 10  55 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W  E, head to W (Fig. 290  291) 
Position: right side; Gc 
Sex: female 
Age: 25  35 years 

Number offinds: 1 
1. Bone bead (Fig. 292). 

Size: outside diameter 0.8 cm; hole diameter 
0.42 cm; length 1.7 cm 
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Fig. 290. Grave 122. 
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Fig. 293. Grave 123. 

Fig. 291.Grave 122. 1m 
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Fig. 294. Grave 123. 

Fig. 292. Grave 122. Bone bead. 

GRAVE123 

Depth of the burial: 40 - 45 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 293 - 294) 
Position: left side; Gd 
Sex: not identified 
Age: newborn 

Number offinds: 0 

GRAVE124 
Depth of the burial: 3 - 20 cm below the surface of 

the ground 
Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 295 - 296) 
Position: cluster of h u m a n bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

Fig. 295. Grave 124. 
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Fig. 296. Grave 124. 
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GRAVE 1 2 5 

Depth of the burial: 20 - 45 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E 
Dimension: 80 x 57 cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 297 - 298) 
Position: left side; Ge 
Sex: female 
Age: adult 

Number offinds: 0 

G R A V E 1 2 6 

Depth of the burial: 20 - 45 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of h u m a n bones; not identified 

Sex: not identified 
Age: adult 

Number offinds: 0 

GRAVE 1 2 7 

Depth of the burial: 0 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified 
Position: cluster of h u m a n bones; not identified 

(Fig. 299) 
Sex: not identified 
Age: adult 

Number offinds: 0 

c WSSB^^^S^^: 1 i 

Fig. 297. Grave 125. 
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Fig. 299. Grave 127. 

Fig. 298. Grave 125. 

GRAVE 1 2 8 

Depth of the burial: 30 - 50 cm below the surface 
of the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified 
Position: cluster of human bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

G R A V E 1 2 9 

Depth ofthe burial: 5 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified (Fig. 300 - 301) 
Position: cluster of human bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 
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Fig. 302. Grave 130. 

Fig. 300. Grave 129. 
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1m Fig. 303. Grave 130. 

Fig. 301. Grave 129. 

G R A V E 1 3 0 

Depth ofthe burial: 75 - 105 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SE - N W 
Dimension: 95 x 80 cm 

Humań remains: 
Orientation: SE - NW, head to SE (Fig. 302 -

303) 
Position: left side; Ge 
Sex: małe 
Age: 30 - 40 years 

Number offinds: 3 
1. Pottery vessel. Globular jar (RS 3a), with 

black top decoration (Cl) , Rim top decora-
tion A2b, Fabric M.1.4, Vessel form GJ 3B, 
TypeMB 5 (Fig. 304). 
Size: r im diameter lO.Ocm; height 12.5cm; 

wali thickness 0.4cm 

*" . 
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Fig. 304. Grave 130. Pottery vessel No. 1. 

2. Mace head conical-shaped mace head made 
of porphyry. (Fig. 305). 

Dimension of mace head: diameter 11.0 cm, 
height 3.6 cm. 

3. Necklaces of 139 carnelian beads (Fig. 306). 
Size: average outside diameter 0.4 cm, hole 

diameter 0.1 cm, thickness 0.3 cm 
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Fig. 305. Grave 130. Mace head. 
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Fig. 306. Grave 130. Necklaces of carnelian beads. 

G R A V E 1 3 1 

Depth ofthe burial: 0 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Ońentation: not identified (Fig. 307 - 308) 
Position: left side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 

j f t 

« 

Fig. 307. Grave 131. 
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Fig. 308. Grave 131. 

G R A V E 1 3 3 

Depth oj the burial: 35 - 40cm below the surface of 
the ground 

Grave pit: oval 
Ońentation: W - E 
Dimension: 34 x 26 cm 
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Humań remains: 
Orientation: W - E, head to W (Fig. 309 - 310) 
Position: right side; Ge 
Sex: not identified 
Age: newborn 

Number offinds: 0 

Fig. 309. Grave 133. 

V V*' 
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Fig. 310. Grave 133. 

G R A V E 1 3 4 

Depth of the burial: 20 - 40 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 311-312) 
Position: right side; Ge 
Sex: małe 
Age: 20 - 30 years 

Number offinds: 0 

G R A V E 1 3 5 

Depth of the burial: 77 - 90 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E 

»' • 

Fig. 311.Grave 134. 

1m 

Fig. 312. Grave 134. 

Dimension : 60 x 45cm 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 313-314) 
Position: right side; Ge 
Sex: not identified 
Age: adult 

Number offinds: 0 

Figurę 313. Grave 135. 
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Fig. 314. Grave 135. 

GRAVE136 

Depth ofthe burial: 60 - 85 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 3 1 5 - 3 1 6 ) 
Position: right side; Ge 
Sex: małe 
Age: 3 0 - 4 0 years 

Number offinds: 0 

,-SL r 

Fig. 315. Grave 136. 

GRAVE138 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 317) 
Position: cluster of h u m a n bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

Fig. 317. Grave 138. 

GRAVE 1 3 9 

Depth of the burial: 0 - 5 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified (Fig. 318) 
Position: cluster of h u m a n bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

1m 

Fig. 316. Grave 136. Fig. 318. Grave 139. 
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G R A V E 1 4 0 

Depth oj the burial: 27 - 75 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE (Fig. 319) 
Dimension: 86 x 79 cm 

Humań remains: 
Orientation: SW - NE, head to SW 
Position: right side; Ge 
Sex: małe 
Age: 20 - 30 years 

Number offinds:7 

Fig. 319. Grave 140. 

1. Pottery vessel. Deep bowl (US 3a), undeco-
rated, Fabric M.0.4, Vessel form SB 3C, Type 
MB 1 (Fig. 320 - 321). 
Size: r im diameter 21.5 cm; height 13.5 cm; 

wali thickness 0.4 - 0.5 cm 

V". 

Fig. 321. Grave 140. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (US 3b), with 
black top decoration (Cl ) , Rim top decora-
tion Alb , Fabric M.1.4, Vessel form SB 3C, 
Type MB 5 (fig. 322 - 323). 
Size: r im diameter 24.5 cm; height 22.5 cm; 

wali thickness 0.5 cm 

Fig. 322. Grave 140. Pottery vessel No. 2. 

Fig. 320. Grave 140. Pottery vessel No. 1. Fig. 323. Grave 140. Pottery vessel No. 2. 
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3. Pottery vessel. Deep bowl (US 3b), decorated 
with groups of oblique incised lines (III.Cl), 
Fabric M.1.4, Vessel form SB 3B, Type MB 16 
(Fig. 324 - 325). 
Size: r im diameter 13.0 cm; height 9.5 cm; 

wali thickness 0.4 - 0.6 cm 
4. Necklace of 25 carnelian beads (Fig. 326). 

Size: average outside diameter 0.4 - 0.6 cm, 
hole diameter 0.2 cm, thickness 0.3 cm 

5. Stud. No fur ther information available. 
6. Stud. No fur ther information available. 
7. Bracelet. Made of hippo ivory. 

Size: outside diameter 9.3 cm, hole diameter 
1.5 cm thickness 1.2 cm 

1 

Fig. 324. Grave 140. Pottery vessel No. 3. 

Fig. 325. Grave 140. Pottery vessel no 3. 
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G R A V E 1 4 1 

Depth ofthe burial: 0 - 1 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 327 - 328) 
Position: right side; Ge 
Sex: małe 
Age: 35 - 45 years 

Number ofńnds: 0 

• 

Fig. 327. Grave 141. 
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Fig. 326. Grave 140. Necklace of carnelian beads. 

Fig. 328. Grave 141. 

G R A V E 1 4 2 

Depth oj the burial: 0 - 15 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 329) 
Position: cluster of human bones; ?e 
Sex: not identified 
Age: adult 

Number offinds: 0 
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Fig. 329. Grave 142. 

Fig. 331. Grave 143. 

Number offinds: 11 
1. Pottery vessel. Deep bowl (US 3a), decorat-

ed with close lines of impressed dots (I.B6), 
Fabric M.0.4, Vessel f o r m SB 3B, Type M B 7 
(Fig. 332 - 333). 
Size: r im diameter 18.2 cm; height 12.0 cm; 

wali th ickness 0.5 c m 
2. Pottery vessel. Globular jar (RS 2b), decorat-

ed with hor izonta l incised lines (III.B). Fab
ric M.0.4,Vessel f o r m GJ 2C, Type M B 15. 
Size: r im diameter 16.5cm; height 17.0 cm; 

wali thickness 0.5 c m 

G R A V E 1 4 3 

Depth ofthe burial: 65  85 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: N  S 
Dimension: 60 x 52 cm 

Humań remains: 
Orientation: W  E, head to W (Fig. 330  331) 
Position: right side; Ge 
Sex: not identified 
Age: infans I 

Fig. 332. Grave 143. Pottery vessel No. 1. 

I 

Fig. 330. Grave 143. Fig. 333. Grave 143. Pottery vessel No. 1. 



144 
KADERO 

3. Pottery vessel. Deep bowl (US 3a), decorat-
ed with zigzag of dotted lines (I.C1). Fabric 
M.14, Vessel form SB.3C, Type MB 5. 
Size: r im diameter 19.0 cm; height 11.5 cm; 

wali thickness 0.5 cm 
4. Pottery vessel. Deep bowl (US 2b), red ware, 

undecorated. Fabric M.1.4, Vessel form SB 
2B, Type MB 3. 
Size: r im diameter 15.0 cm; height 7.5 cm; 

wali thickness 0.4 cm 
5. Shell of a Nile bivalve. 

Size: length 3.5 cm; breadth 3.0 cm 
6. Ivory bracelet (Fig. 334). 

Size: outside diameter 5.1 cm, hole diameter 
1.4 cm 

7. Ivory bracelet (Fig. 334). 
Size: outside diameter 5.9 cm, hole diameter 

1.4 cm 
8. Ivory bracelet (Fig. 334). 

Size: outside diameter 5.6 cm, hole diameter 
1.5 cm 

9. Seven marinę shell beads (Fig. 335). 
Size: average length 0.8 -1.7 cm; breadth 0.4-

0.9 cm; hole diameter 0.2 cm 
10. Bone bead. 

Size: outside diameter 0.45 cm 
11. Lumps of malachite. No fur ther information 

available. 

Fig. 334. Grave 143. Ivory bracelets. 

GRAVE 145 

Depth ofthe burial: 5 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of human bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

GRAVE 1 4 6 

Depth ofthe burial: 37 - 50 cm below the surface 
of the ground 

Grave pit: not visible 
Human remains: 

Orientation: N W - SE, head to N W (Fig. 336) 
Position: left side; Fe 
Sex: not identified 
Age: new born 

o 1m 

Fig. 336. Grave 146. 

Number offinds: 2 
1. Pottery vessel No. 1. Deep bowl (US 3b), 

decorated with impressed lines of triangles 
and dots (I.B4), Fabric M.0.4, Vessel form SB 
3C, Type MB 7 (Fig. 337). 
Size: r im diameter 21.5 cm; height 15.5 cm; 

wali thickness 0.5 cm 
2. Two shells of a Nile bivalve. 

Size: length 4.5 - 4.7 cm; breadth 3.0 - 3.9 cm 

4 k% 

Fig. 335. Grave 143. Marinę shell beads. Fig. 337. Grave 146. Pottery vessel No. 1. 
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G R A V E 1 4 8 

Depth ofthe burial: 5 - 15 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 338) 
Position: right side; not identified 
Sex: małe 
Age: 30 - 40 years 

Number offinds: 0 

1m 

Fig. 338. Grave 148. 

G R A V E 1 4 9 

Depth of the burial: 30 - 45 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E (Fig. 339) 
Dimension: 88 x 57 cm 

Humań remains: 
Orientation: W - E, head to W 
Position: left side; Ge 
Sex: małe 
Age: 20 - 30 years 

Number offinds: several sherds 

C ^ J 

Dimension: 62 x 73cm 
Humań remains: 

Orientation: W - E, head to W (Fig. 340) 
Position: right side; Ge 
Sex: not identified 
Age: new born 

4$%, 
tri 
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Fig. 340. Grave 150. 

Number offinds: 2 pottery vessels, 1 shell of a Nile 
bivalve 

1. Pottery vessel. Globular jar (RS 3a), undeco-
rated grey ware. Fabric M.0.5, Vessel fo rm 
GJ 3B, Type MB 2 (Fig. 341). 
Size: r im diameter 16.5 cm; height 14.5 cm; 

wali thickness 0.5 cm 
2. Pottery vessel. Deep bowl (US 3a), undeco-

rated combed ware. Fabric M.0.2, Vessel 
form SB 3C, Type M C 1. 
Size: r im diameter 22.5 cm; height 14.0 cm; 

wali thickness 0.5 cm 
3. One shell of a Nile bivalve. Size: length 

5.3cm; breadth 3.5 cm 

1m 

Fig. 339. Grave 149. 

G R A V E 1 5 0 

Depth ofthe burial: 30 - 45cm below the surface of 
the ground 

Grave pit: oval 
Orientation: W - E Fig. 341. Grave 150. Pottery vessel No. 1. 
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G R A V E 1 5 2 

Depth of the burial: 40 - 70 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 342 - 343) 
Position: left side; Fd 
Sex: małe 
Age: not identified 

Number offinds: 0 

Fig. 342. Grave 152. 

c? 

1m 

(IV.A). Fabric M.1.4, Vessel form OB 2B, 
Type MB 19 (Fig. 346). 
Size: r im diameter 20.0 cm; height 11.0 cm; 

wali thickness 0.4 - 0.6 cm 

n 

Fig. 344. Grave 153. 

1 m 
Fig. 343. Grave 152. Fig. 345. Grave 153. 

G R A V E 1 5 3 

Depth of the burial: 35 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 344 - 345) 
Position: left side; Ge 
Sex: małe 
Age: 25 - 35 years 

Number offinds: 1 
1. Pottery vessel. Oval deep bowl (RS/US), 

decorated with incised semicircular panels Fig. 346. Grave 153. Pottery vessel No. 1. 



Agnieszka Krzyżaniak 
Neolithic cemetery 

147 

G R A V E 1 5 4 

Depth oj the burial: 45 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 347 
- 348) 

Position: right side; Gd 
Sex: małe 
Age: 25 - 35 years 

Number ojfinds: 1 
Furnishings: 

149 beads of ostrich eggs (Fig. 349). Average 
Size of beads: outside diameter 0.5 - 0.7 cm; 
hole diameter 0.3 cm 

Fig. 347. Grave 154. 
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Fig. 349. Grave 154. Beads made of ostrich eggs shells. 

G R A V E 1 5 5 

Depth oj the burial: 73 - 90cm below the surface of 
the ground 

Gravepit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 350) 
Position: right side; Ge 
Sex: małe 
Age: 30 - 40 years 

Number ojfinds: 0 

1m 1m 

Fig. 348. Grave 154. Fig. 350. Grave 155. 
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G R A V E 1 5 6 

Depth ofthe burial: 60 - 100 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE 
Dimension: 61 x 85 cm 

Humań remains: 
Orientation: SW - NE, head to SW (Fig. 351 -

352) 
Position: left side; ?d 
Sex: not identified 
Age: 3 - 4 years 

Number offinds: 13 
1. Pottery vessel. Oval deep bowl (US/US), 

decorated with incised semicircular panels 
(IV.A). Fabric M.1.4, Vessel form OB IB, 
Type MB 19 (fig. 353). 
Size: r im diameter 21.0 cm; height 11.0 cm; 

wali thickness 0.4 cm 

Fig. 353. Grave 156. Pottery vessel No. 1. 

Pottery vessel. Deep bowl (US 2b), decorated 
with horizontal lines of smali impressed dots 
(I.E2). Fabric M.1.4, Vessel form SB 2B, Type 
MB 14 (Fig. 354). 
Size: r im diameter 16.0 cm; height 8.0 cm; 

wali thickness 0.4 - 0.5 cm 

Fig. 351. Grave 156. 

Fig. 354. Grave 156. Pottery vessel No. 2. 

Pottery vessel. Globular jar (RS 2a), undec-
orated red ware. Rim top decoration BI a. 
Fabric M.1.4, Vessel form GJ 2C, Type MB 3 
(Fig. 355). 
Size: r im diameter 18.5 cm; height 14.5 cm; 

wali thickness 0.4 - 0.5 cm 

1m 

Fig. 352. Grave 156. Fig. 355. Grave 156. Pottery vessel No. 3. 
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Pottery vessel. Deep bowl (US 3a), decorated 
with horizontal lines of smali impressed dots 
(I.E2). Rim top decoration Bid, Fabric M.1.4, 
Vessel form SB 3B, Type M 14 (Fig. 356). 
Size: r im diameter 18.0 cm; height 11.0 cm; 

wali thickness 0.5 cm 

Fig. 356. Grave 156. Pottery vessel No. 4. 

5. Pottery vessel. Deep bowl (RS la), decorated 
with incised semicircular panels (IV.A). Fab
ric M.1.4, Vessel form GJ IB, Type MB 13. 
Size: r im diameter 19.0 cm; height 11.0 cm; 

wali thickness 0.5 cm 
6. Pottery vessel. Bowl (US 3a), decorated with 

incised semicircular panels (IV.A). Fabric 
M.1.4, Vessel form SB 3A, Type MB 13. 
Size: r im diameter 14.0 cm; height 7.0 cm; 

wali thickness 0.5 cm 
7. Ten beads of marinę shells, imports f rom the 

Red See (Fig. 357). 
Size: average length 1.5 cm; breadth 1.3 cm, 

hole diameter 0.3 cm 
8. One shell of a Nile bivalve. No fur ther infor-

mation available. 
9-11. Threebraceletsofelephantivory(Fig.358). 

Size: average diameter 5.0 - 6.0cm; breadth 
l.Ocm; thickness l.Ocm 

12.Four lumps of malachite. 
Size: average diameters 0.4 - 0.6cm 

790 • 
jm^f • 

Fig. 358. Grave 156. Bracelets of elephant ivory. 

13.Three carnelian beads (Fig. 359). 
Size: outside diameter ca. 0.6 cm, thickness 

ca. 0.3 cm 
H . F o u r marinę shells beads. No fur ther infor-

mation available. 

WĘHKP 

Fig. 359. Grave 156. Carnelian beads. 

G R A V E 1 5 7 

Depth of the burial: 30 - 40 cm below the surface 
of the ground 

Gravepit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified (Fig. 

360 - 361) 
Sex: not identified 
Age: new born 

Fig. 357. Grave 156. Beads of marinę shells. Fig. 360. Grave 157. 
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Fig. 361. Grave 157. 

Number offinds: 4 
1. Pottery vessel. Jar decorated with incised 

horizontal lines (III.B). Fabric M.1.4 Vessel 
form RJ 1C, Type MB 24 (Fig. 362). 
Size: r im diameter 19.5 cm; height 16.0 cm; 

wali thickness 0.4 - 0.6 cm 

Fig. 362. Grave 157. Pottery vessel No. 1. 

Pottery vessel. Deep bowl (US 3a) decorated 
with semicircular impressed panels of dots 
and triangles (II.A1). Fabric M.0.4, Vessel 
form SB 3B, Type MB 11 (Fig. 363). 
Size: r im diameter 16.0 cm; height 10.0 cm; 

wali thickness 0.4 cm 

I 
m 

Fig. 363. Grave 157. Pottery vessel No. 2. 

Pottery vessel. Globular jar (RS lb) decorat
ed with incised semicircular panels (IV.A1). 
Fabric M.0.4, Vessel form GJ 1A, Type MB 
13 (fig. 364). 

Size: r im diameter 12.0 cm; height 8.5 cm; 
wali thickness 0.3 cm 

4. Shell of a Nile bivalve. No fur ther informa
tion available. 

Fig. 364. Grave 157. Pottery vessel No. 3. 

G R A V E 1 5 8 

Depth ofthe burial: 0  7 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Position: cluster of human bones; not identified 
Sex: not identified 
Age: not identified 

Number offinds: 0 

G R A V E 1 5 9 

Depth of the burial: 30  65 cm below the surface 
of the ground 

Grave pit: oval/round 
Orientation: not identified 
Dimension: diameter 70 cm 

Human remains: 
Orientation: SW  NE, head to SW (Fig. 365) 
Position: right side; Ge 
Sex: female 
Age: adult 

Number offinds: 0 

1m 

Fig. 365. Grave 159. 
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G R A V E 1 6 0 

Depth ofthe burial: 10 - 30 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified (Fig. 

366 - 367) 
Sex: not identified 
Age: new born 

S H H 
'i -! * 

Fig. 366. Grave 160. 

O 

1m 

Fig. 367. Grave 160 (1 - human bones, 2 - bone 
pendant, 3 - carnelian beads, 4 - Aspatharia shell). 

Number offinds: 6 
1. Pottery vessel. Deep bowl (US 3b) decorated 

with incised horizontal lines (III.B). Fabric 
M.1.4, Vessel form SB 3B, Type MB 15. 
Size: rim diameter 17.5 cm; height 13.0 cm; 

wali thickness 0.6 cm 
2. Several sherds. No further information available. 
3. Necklaces of 24 carnelian beads (Fig. 368). 

Size: average outside diameter 0.7 - 0.8 cm, 
hole diameter 0.1 cm, thickness 0.3 cm 

4. Bone pendant in conical shape, ornamented 
(Fig. 369). 
Size: length 2.1 cm; breadth 1.6 cm; hole di

ameter 0.2 cm 
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Fig. 368. Grave 160. Necklaces of carnelian beads. 

r 

Fig. 369. Grave 160. Bone pendant. 

5. Shell of a Nile bivalve. No further informa
tion available. 

6. Two marinę shells. No further information 
available (Fig. 370). 

Fig. 370. Grave 160. Two marinę shells. 

G R A V E 1 6 2 

Depth of the burial: 25 - 45 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SE - NE 
Dimension: 72 x 63 cm 
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Humań remains: 
Orientation: SE - NW, head to SE (Fig. 371 

372) 
Position: left side; Ge 
Sex: małe 
Age: 20 - 30 years 

Fig. 373. Grave 162. Bracelets of elephant ivory. 

16 - 17. Two ivory armlets (Fig. 374). 
Size: average outside diameter 13.1 - 14.9; 

thickness 3.5 cm 
18. Shell of a Nile bivalve. No fur ther informa-

tion available. 

Fig. 371. Grave 162. 

O 

Fig. 374. Grave 162. Ivory armlets. 
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Fig. 372. Grave 162. 

Number offinds: 18 
1 - 1 4 . Fourteen bracelets of elephant ivory 

(Fig. 373). 
Size: thickness 3.5 - 7.0 cm; height 2.5 cm; 

outside diameter 15.0 cm 
15.Twenty-nine carnelian beads. 

Size: average outside diameter 0.4 - 0.6 cm, 
hole diameter 0.1 cm, thickness 0,4 cm 

G R A V E 1 6 3 

Depth of the burial: 30 - 50 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: NE - SW, head to NE (Fig. 375 -
376) 

Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 



Agnieszka Krzyżaniak 
Neolithic cemetery 

1 5 3 

Position: cluster of h u m a n bones; not identified 
Sex: not identified 
Age: 20 - 30 years 

Number offinds: 0 

Fig. 375. Grave 163. 

1m 

Fig. 376. Grave 163. 

GRAVE164 

Depth ofthe burial: 35 - 50 cm below the surface 
of the ground 

Grave pit: not visible 
Human remains: 

Orientation: E - W, head to E (Fig. 377) 
Position: right side; Ge 
Sex: female 
Age: 25 - 35 years 

Number offinds: 0 

1m 

Fig. 377. Grave 164. 

GRAVE165 

Depth ofthe burial: 1 - 20 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified (Fig. 378 - 379) 

Fig. 378. Grave 165. 

X) 
1m 

Fig. 379. Grave 165. 

GRAVE 1 6 6 

Depth of the burial: 30 - 45 cm below the surface 
of the ground 

Grave pit: r o u n d 
Dimension: diameter 59 cm 

Human remains: 
Orientation: not identified (Fig. 380 - 381) 
Position: cluster of bones; not identified 
Sex: not identified 
Age: 0 - 7 years 
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Fig. 380. Grave 166. 
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Fig. 381. Grave 166 (+ - smali human bones). 

Number offinds: 3 
1. Pottery vessel. Deep bowl (US 3a), decorated 

with incised semicircular panels (IV.A). Fab-
ric M.1.4, Vessel form SB 3B, Type MB 13 
(Fig. 382). 
Size: r im diameter 16.0 cm; height 10.5 cm; 

wali thickness 0.3 - 0.4 cm 
2. Pottery vessel. Deep bowl (US 3a), undeco-

rated, combed ware. Fabric M.0.2, Vessel 
form SB 3B, Type M C 1 (Fig. 383). 
Size: r im diameter 18.5 cm; height 11.5 cm; 

wali thickness 0.4 - 0.8 cm 
3. Pottery vessel. Deep bowl (US 3b), decorated 

with horizontal incised lines (III.B). Fabric M.0.4, 
Vessel form SB 3B, Type MB 15 (Fig. 384). 
Size: r im diameter 13.5 cm; height 9.1 cm; 

wali thickness 0.6 - 0.7 cm 

Fig. 383. Grave 166. Pottery vessel No. 2. 

Fig. 384. Grave 166. Pottery vessel No. 3. 

GRAVE 1 6 7 

Depth oj the burial: 20 - 45 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: NE - SW 
Dimension: 56 x 76 cm 

Human remains: 
Orientation: SW - NE, head to SW (Fig. 385 - 386) 
Position: left side; Ge 
Sex: female 
Age: 25 - 35 years 

Fig. 382. Grave 166. Pottery vessel No. 1. Fig. 385. Grave 167. 
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Number offinds: 1 
1. Stud made of white zeolite (Fig. 387). 

Size: length 3.2 cm; head diameter 0.5 cm; 
stem diameter 0.3 cm 

m 

Fig. 386. Grave 167. 

Fig. 387. Grave 167. Stud made of white zeolite. 

G R A V E 1 6 8 

Depth ofthe burial: 85 - 105 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: N W - SE (Fig. 388 - 389) 
Dimension: 92 x 72 cm 

Humań remains: 
Orientation: N W - SE, head to N W 
Position: cluster of bones; not identified 
Sex: not identified 
Age: new born 

O 

1m 

Fig. 389. Grave 168. 

Number offinds: 10 
1. Portery vessel. Deep bowl (US 2b), decorated 

with close lines of impressed dots (I.B6). Fabric 
M.0.4, Vessel form SB 2B, Type MB 7 (Fig. 390). 
Size: r im diameter 22.5 cm; height 10.0 cm; 

wali thickness 0.5 cm 

Fig. 390. Grave 168. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (US 2b), decorated 
with incised, semicircular panels (IV.A). Fab
ric M.1.4, Vessel form SB 2B, Type MB 13. 
Size: r im diameter 16 cm; height 7.5 cm; wali 

thickness 0.5 cm 

f 

Fig. 388. Grave 168. Fig. 391. Grave 168. Bracelets of elephant ivory. 
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3. Pottery vessel. Deep bowl (RS lb) , undeco-
rated red ware. Fabric M.1.4, Vessel form GJ 
l C , T y p e M B 3 . 
Size: r im diameter 18.5 cm; height 16.5 cm; 

wali thickness 0.5 - 0.6 cm 
4. Shell of a Nile bivalve. 

Size: length 5.4 cm; breadth 3.5 cm 
5 - 1 0 . Six bracelets of elephant ivory (Fig. 391). 

Size: average diameters 1.0 - 1.5 cm; thick
ness 0.5  0.9 cm 

G R A V E 1 6 9 

Depth ofthe burial: 0  2 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N  S, head to N (Fig. 392  393) 
Position: left side; Ge 

Fig. 392. Grave 169. 
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Sex: małe 
Age: 20  25 years 

Number offinds: 0 

G R A V E 1 7 0 

Depth ofthe burial: 0  3 0 cm below the surface of 
the ground 

Grave pit: oval 
Orientation: SW  NE (Fig. 394  395) 
Dimension: 114 x 89 cm 

Humań remains: 
Orientation: SW  NE, head to SW 
Position: cluster of bones; Ge 
Sex: female 
Age: 25  35 years 

Ię^JF 

Fig. 394. Grave 170. 

O / 

1m 1m 
_1 i_ 

Fig. 393. Grave 169. Fig. 395. Grave 170. 

file:///IU/-


Agnieszka Krzyżaniak 
Neolithic cemetery 

1 5 7 

Number offinds: 5 
1. Pottery vessel. Deep bowl (RS lb), decorated 

with incised, semicircular panels. Fabric M.1.4, 
Vessel form GJ IB, Type MB 13 (Fig. 396). 
Size: r im diameter 15.5 cm; height 13.5 cm; 

wali thickness 0.4 cm 

Fig. 396. Grave 170. Pottery vessel No. 1. 

2. Pottery vessel. Ladle pot (RS la), decorated 
with incised, semicircular panels. Fabric M.1.4, 
Vessel shape LP IB, Type MB 21 (Fig. 397). 
Size: r im diameter 13.0 cm; height 9.3 - 10.5 

cm; wali thickness 0.3 cm 

m. 

Pottery vessel. Globular jar (RS 3a), decorated 
with dotted zigzag (I.C1/C3), Fabric M.0.4, 
Vessel form GJ 3C, Type MB 8 (Fig. 399) . 
Size: r im diameter 18.0 cm; height 25.0 cm; 

wali thickness 0.5cm 

Fig. 399. Grave 170. Pottery vessel No 4. 

5. Pottery vessel. Globular jar (RS 3a), undeco-
rated red ware. Fabric M.1.4, Vessel f o r m GJ 
3C, Type MB 3 (Fig. 400) 
Size: r im diameter 13.0 cm; height 21.5 cm; 

wali thickness 0.5 cm 

Fig. 397. Grave 170. Pottery vessel No. 2. 

3. Pottery vessel. Ladle pot (RS la) , decorated 
with incised, semicircular panels. Rim top 
decoration A2a. Fabric M.1.4, Vessel fo rm 
LP IB, Type MB 21 (Fig. 398). 
Size: r im diameter 18.5 cm; height 12.5 cm; 

wali thickness 0.5 cm 

1 

Fig. 398. Grave 170. Pottery vessel No. 3. 

Fig. 400. Grave 170. Pottery vessel No. 4. 

GRAVE172 

Depth ofthe burial: 0 - 1 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 401 
- 4 0 2 ) 

Position: left side; Ge 
Sex: not identified 
Age: adult 

Number offinds: 0 
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Fig. 401. Grave 172. 

1m 

Fig. 402. Grave 172. 

G R A V E 1 7 3 

Depth ofthe burial: 90 - 110 cm below the surface 
of the ground 

Grave pit: visible grave pit 
Shape: round 
Dimension: diameter 67 cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 403 - 404) 
Position: left side; Gd 
Sex: not identified 
Age: adult 

Number offinds: 0 

1m 

Fig. 404. Grave 173. 

G R A V E 1 7 4 

Depth of the burial: 0 - 7 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 405 
- 4 0 6 ) 

Position: right side; Gd 
Sex: not identified 
Age: adult 

Number offinds: 0 

w ^ ^ - ^ y -

Fig. 403. Grave 173. 
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Fig. 405. Grave 174 
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Fig. 406. Grave 174. 

G R A V E 1 7 5 

Depth of the burial: 47 - 70 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 407 - 408) 
Position: left side; Ge 
Sex: female 
Age: 20 - 30 years 

Number ofńnds: 0 

G R A V E 1 7 6 

Depth of the burial: 37 - 63 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 409 -
410) 

Position: right side; Ge 
Sex: female 
Age: 30 - 4 0 years 

Number offinds: 0 

: 

Fig. 409. Grave 176. 

Fig. 407. Grave 175. 
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Fig. 408. Grave 175. Fig. 410. Grave 176. 
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G R A V E 1 7 7 

Depth of the burial: 80 - 95 cm below the surface 
of the ground 

Grave pit: oval 
Ońentation: W - E 
Dimension: 88 x 63 cm 

Humań remains: 
Ońentation: W -E, head to W (Fig. 4 1 1 - 4 1 2 ) 
Position: left side; Ge 
Sex: female 
Age: 25 - 35 years 

Number offinds: 0 

G R A V E 1 7 8 

Depth of the burial: 0 - 8 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Ońentation: not identified (Fig. 413) 
Position: cluster of bones; not identified 
Sex: not identified 
Age: not identified 

Number offinds: 0 

I 
1m 

Fig. 413. Grave 178. 

G R A V E 1 7 9 

Depth ofthe buriahlS - 45 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Ońentation: W - E, head to W (Fig. 414 - 415) 
Position: left side; Ge 
Sex: małe 
Age: 20 - 25 years 

Number offinds: 0 

Fig. 411. Grave 177. 

i 1 

Fig. 412. Grave 177. Fig. 414. Grave 179. 
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Figurę 415. Grave 179. 

G R A V E 1 8 1 

Depth ofthe burial: 5 - 2 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N - S, head to N (Fig. 4 1 6 - 4 1 7 ) 
Position: right side; Ge 
Sex: not identified 
Age: 7 - 1 4 years 

Number offinds: 1 
1. Shell of a Nile bivalve (Fig. 418). 

Size: length 11.4 cm; breadth 7.4 cm 

Fig. 417. Grave 181. 

1m 

Fig. 418. Grave 181. Shell of a Nile bivalve. 

G R A V E 1 8 2 

Depth ofthe burial: 65 - 85 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 419 - 420) 
Position: left side; Ge 
Sex: female 
Age: adult 

• • B k : v i 

Fig. 416. Grave 181. Fig. 419. Grave 182. 
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Fig. 420. Grave 182. 

Number offinds: 6 
Furnishings: 
1. Pottery vessel. Ladle pot (RS 3a), decorated 

with groups of groups of incised oblique 
lines (III.C1). Fabric M.1.4, Vessel form LP 
lB ,Type MB 21 (Fig. 421). 
Size: r im diameter 12.5 cm; height 13.4 -

14.7 cm; wali thickness 0.4 cm 

Fig. 421. Grave 182. Pottery vessel No. 1. 

Pottery vessel. Ladle pot (RS 2b), undeco-
rated. Fabric M.1.4, Vessel form LP IB, Type 
MB 22 (Fig. 422). 
Size: r im diameter 14.5 cm; height 12.3 -

13.4 cm; wali thickness 0.5 - 0.7 cm 

3. Pottery vessel. Deep bowl (RS lb), undecorated. 
Fabric M.1.4, Vessel form LP 1A, Type MB 22. 
Size: r im diameter 9.5 cm; height 9.3 - 10.6 

cm; wali thickness 0.3 cm 
4. Fourteen beads of marinę shells, imports 

f rom the Red See (Fig. 423). 

v % IP 
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Fig. 423. Grave 182. Beads of marinę shells. 

5. Stud. Made of white zeolite (Fig. 424). 
Size: length 1.64 cm; head diameter 0.41 cm 

6. Stud. Made of white zeolite (Fig. 424). 
Size: length 1.43 cm; head diameter 0.39 cm 

Fig. 424. Grave 182. Studs made of white zeolite. 

Fig. 422. Grave 182. Pottery vessel No. 2. 

G R A V E 1 8 3 

Depth of the burial: 40 - 60 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N - S, head to N (Fig. 425 - 426) 
Position: left side; Ge 
Sex: not identified 
Age: adult 

Number offinds: 0 
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Fig. 425. Grave 183. 
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Fig. 426. Grave 183. 

G R A V E 1 8 4 

Depth ofthe burial: 5 - 35 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: S - N, head to S (Fig. 427 - 428) 
Position: right side; Ge 
Sex: małe 
Age: adult 

Number offinds: 3 
1. Pendant of white zeolite in irregular shape 

(Fig. 429). 
Size: high 1.6 cm; breadth 1.0 cm; thickness 

0.5 cm 

Fig. 427. Grave 1< 
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Fig. 428. Grave 184. 

Fig. 429. Grave 184. Pendant of white zeolite 
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2. Stud m a d e of white zeolite (Fig. 430). 
Size: length 2.6 cm; head diameter 0.6 c m 

3. Stud m a d e of white zeolite (Fig. 430). 
Size: length 3.2 cm; head diameter 0.6 c m 

ssssS 
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Fig. 432. Grave 186. 

Number offinds: 3 
1. Pottery vessel. Deep bowl (US 3a), undeco-

rated combed ware. Fabric M.0.2, Vessel 
f o r m SB 3B, Type M C 1. 
Size: r im diameter 20.5 cm; height 12.0 cm; 

wali thickness 0.5 - 0.6 cm 
2. Shell of a Nile bivalve. N o fu r the r in forma-

t ion available. 
3. Bracelet of elephant ivory. N o fu r the r infor-

mat ion available. 

Fig. 430. Grave 184. Studs made of white zeolite. 

G R A V E 1 8 6 

Depth of the burial: 40 - 60 c m below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 431 - 432) 
Position: r ight side; Ge 
Sex: not identif ied 
Age: child 

Fig. 431 .Grave 186. 

G R A V E 1 8 7 

Depth oj the burial: 50 cm below the surface of the 
ground 

Grave pit: no t visible 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

G R A V E 1 8 8 

Depth ofthe burial: 70 - 100 cm below the surface 
of the ground 

Grave pit: r o u n d 
Dimension: diameter 58 cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 433 - 434) 
Position: left side; Ge 
Sex: female 
Age: adult 

Number offinds: 3 
1. Pottery vessel. Deep bowl (US 3b), decorat-

ed with close lines of impressed dots (I.B6). 
Fabric M.0.4, Vessel fo rm SB 3C, Type MB 7 
(Fig. 435). 
Size: r im diameter 33.5 cm; height 27.0 cm; 

wali thickness 0.8 cm 
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Fig. 433. Grave 188. 
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Fig. 434. Grave 1< 
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Fig. 435. Grave 188. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (US 3b), decorated 
with horizontal incised lines (III.B), Fabric 
M.0.4, Vessel form SB 3C, Type MB 15 (Fig. 
436). 
Size: rim diameter 31.5 cm; height 21.0 cm; 

wali thickness 0.6 - 0.9 cm 
3. Pottery vessel. Deep bowl (RS la) with wavy 

r im decorated with smali, incised semicircu-
lar panels (IV.B). Fabric M.1.4, Vessel form 
WB 1C, Type MB 20 (Fig. 437). 
Size: rim diameter 21.0 cm; height 12.0 cm; 

wali thickness 0.3 - 0.5 cm 

Fig. 436. Grave 188. Pottery vessel No. 2. 

Fig. 437. Grave 188. Pottery vessel No. 3. 

G R A V E 1 8 9 

Depth of the burial: 30 - 70 cm below the surface 
of the ground 

Grave pit: round 
Dimension: diameter 53 cm 

Humań remains: 
Orientation: not identified 
Position: cluster of bones; not identified (Fig. 

438) 
Sex: not identified 
Age: not identified 

» • 

Fig. 438. Grave 189. 
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Number offinds: 3 pottery vessels, 3 sandstone pal-
ettes, 8 pebbles 

1. Pottery vessel. Deep bowl (US 3b), undeco-
rated. Fabric M.0.4, Vessel form SB 3B, Type 
MB 1 (Fig. 439). 
Size: r im diameter 17.5 cm; height 12.5 cm; 

wali thickness 0.5 cm 

Fig. 439. Grave 189. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (US 3a), undeco-
rated combed ware. Fabric M.0.2, Vessel 
form SB 3B, Type M C 1. 
Size: r im diameter 20.5 cm; height 11.0 cm; 

wali thickness 0.6 cm 
3. Pottery vessel. Deep bowl (US 3a), decorated 

with incised, semicircular panel (IV.A), Fab
ric M.1.4, Vessel form SB 3B, Type MB 13. 
Size: r im diameter 19.5 cm; height 11.0 cm; 

wali thickness 0.6  0.8 cm 
4. Oval sandstone palette (Fig. 440). 

Size: length 11.2 cm; breadth 4.8 cm; thick
ness 1.7 cm 

Fig. 441. Grave 189. Sandstone palette. 

GRAVE 1 9 0 

Depth of the burial: 65  80 cm below the surface 
of the ground 

Grcwepit: oval 
Orientation: N W  SE (Fig. 442  443) 
Dimension: 73 x 65 cm 

Humań remains: 
Orientation: N W  SE, head to N W 
Position: cluster of bones; not identified 
Sex: not identified 
Age: child 

Fig. 442. Grave 190. 

Fig. 440. Grave 189. Sandstone palette. 

5. Rectangular sandstone palette (Fig. 441). 
Size: length 18.5 cm; breadth 11.0 cm; thick

ness 2.9 cm 
6. Sandstone palette. No fur ther information 

available. 
7. Eight pebbles. No fur ther information avail

able. 

1m 

Fig. 443. Grave 190. 
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Number offinds: 1 
1. Bracelet of hippopotamus ivory. 

Size: outside diameter 5.1 - 4.8 cm 

G R A V E 1 9 1 

Depth of the burial: 20 - 30 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: N W - SE 
Dimension: 30 x 2 l e m 

Humań remains: 
Orientation: not identified 
Position: cluster of bones; not identified 
Sex: not identified 
Age: not identified 

Number offinds: 2 
1. Gouge of rhyolite (Fig. 444). 

Size: length 12.3 cm; breadth 3.6 cm; thick-
ness 1.3 cm 

2. Seventeen crescents. No fur ther information 
available. 

A 
Kl^ 

Fig. 444. Grave 191. Gouge of rhyolite. 

G R A V E 1 9 2 

Depth of the burial: 63 - 85 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 445) 
Position: left side; Ge 
Sex: female 
Age: adult 

Number offinds: 0 

1m 
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Fig. 445. Grave 192. 

G R A V E 1 9 3 

Depth of the burial: 40 - 55 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE 
Dimension: 68 x 49 cm 

Humań remains: 
Orientation: SW - NE, head to SW (Fig. 446 -

447) 
Position: right side; Ge 
Sex: female 
Age: 25 - 35 years 

Number offinds: 0 

Fig. 446. Grave 193. 
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Fig. 447. Grave 193. 

GRAVE 1 9 5 

Depth of the burial: 50 - 65 cm below the surface 
of the ground 

Grave pit: round 
Dimension: diameter 61 cm 

Humań remains: 
Orientation: not identified 
Position: cluster of bones; not identified (Fig. 

448 - 449) 
Sex: not identified 
Age: infans I 

Number offinds: 3 
1. Pottery vessel. Deep bowl (RS lb) , decorated 

with incised horizontal lines (III.B), Fabric 

M.0.4, Vessel form GJ 1C, Type MB 15 (Fig. 
450). 
Size: r im diameter 19.5 cm; height 15.5 cm; 

wali thickness 0.5 - 0.7 cm 
2. Sandstone palette (Fig. 451). 

Size: length 13.0 cm; breadth 10.0 cm 
3. Ring of hippo ivory. No fur ther information 

available. 

1m 

Fig. 449. Grave 195. 

Fig. 450. Grave 195. Pottery vessel No. 1 

Fig. 448. Grave 195. Fig. 451. Grave 195. Sandstone palette. 
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GRAVE 1 9 6 

Depth ofthe burial: 5 - 2 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified (Fig. 

452 - 453) 
Sex: female 
Age: 20 - 23 years 

Number offinds: 2 
1. Pottery vessel. Deep bowl (US 3a), decorated 

with impressed decorat ion of lines of tr i-
angles and dots (I.B5), Fabric M.0.4, Vessel 
f o r m SB 3B, Type M B 7 (Fig. 454). 
Size: r im diameter 21.0 cm; height 12.5 cm; 

wali thickness 0.6 cm 
2. Bone bead (Fig. 455). 

Size: outside diameter 0.4 cm 

Fig. 454. Grave 196. Pottery vessel No. 1. 

O U 
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Fig. 452. Grave 196. 
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Fig. 455. Grave 196. Bone bead. 

GRAVE198 

Depth ofthe burial: 0 - 1 5 c m below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 456 - 457) 
Position: not identified 
Sex: not identified 
Age: 25 - 35 years 

Number offinds: 0 

J L 

Fig. 453. Grave 196. Fig. 456. Grave 198. 
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Fig. 457. Grave 198. 

GRAVE 1 9 9 

Depth ofthe burial: 85 - 105 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: E - W, head to E (Fig. 458 - 459) 
Position: right side; Ge 
Sex: małe 
Age: adult 

Number offinds: 0 

Fig. 459. Grave 199. 

GRAVE 2 0 0 

Depth ofthe burial: 5 - 30 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 460 -
461) 

Position: left side; Ge 
Sex: małe 
Age: 30 - 35 years 

Number offinds: 0 

mm 
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Fig. 460. Grave 200. 
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Fig. 458. Grave 199. Fig. 461. Grave 200. 
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G R A V E 2 0 1 

Depth ofthe burial: 0 - 15 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 462 - 463) 
Position: left side; Ge 
Sex: małe 
Age: adult 

Number offinds: 0 

/ 
mm 

Fig. 464. Grave 202. 
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Fig. 462. Grave201. 
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Fig. 463. Grave201. 

G R A V E 2 0 2 

Depth of the burial: 25 - 55 cm below the surface 
of the ground 

Grave pit: visible grave pit 
Orientation: SW - NE (Fig. 464 - 465) 
Dimension: 89 x 60 cm 

Fig. 465. Grave 202 (x - human bones). 

Humań remains: 
Orientation: not identified 
Position: cluster of bones; not identified 
Sex: not identified 
Age: infans I 

Number offinds: 6 
1. Pottery vessel. Deep bowl (US 3a), undeco-

rated combed ware, Fabric M.0.2, Vessel 
form SB3 B, Type M C 1 (Fig. 466). 
Size: r im diameter 20.0 cm; height 12.0 cm; 

wali thickness 0.4 cm 
2. Pottery vessel. Deep bowl (US 3b), undeco-

rated combed ware, Fabric M.0.2, Vessel 
form SB3 B, Type M C 1 Fig. 467). 
Size: r im diameter 15.0 cm; height 12.0 cm; 

wali thickness 0.4 cm 
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Fig. 466. Grave 202. Pottery vessel No. 1. 

jpSKi WB̂^̂ M̂Bfll̂^̂JBBR 
Fig. 467. Grave 202. Pottery vessel No. 2. 
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Fig. 468. Grave 202. Sandstone palette. 

3. Sandstone palette (Fig. 468). 
Size: lengthl3.1 cm; breadth 8.6 cm; thick-

ness 2.6 cm 
4. Twelve carnelian beads (Fig. 469). 

Size: average outside diameter 0.6 - 0.9 cm, 
hole diameter 0.1 - 0.2 cm, thickness 
0.2 - 0.4 cm 

Figurę 469. Grave 202. Carnelian beads. 

Seven beads of marinę shells (Fig. 470). 
Size: average length 1.4 - 1.9 cm; breadth 1.0 

- 1.4 cm; hole diameter 0.2 - 0.5 cm 
Two shells of a Nile bivalve. No fur ther in-
formation available. 

Fig. 470. Grave 202. Beads of marinę shells. 

G R A V E 2 0 3 

Depth of the burial: 45 - 82 cm below the surface 
of the ground 

Grave pit: oval, red ochrę on the bot tom 
Orientation: SW - NE 
Dimension: 82 x 65 cm 

Humań remains: 
Orientation: not identified (Fig. 471 - 472) 
Position: cluster of bones; not identified 
Sex: not identified 
Age: infans I 

Figurę 471. Grave 203. 
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Fig. 472. Grave 203 (x - beads). 

Number offinds: 5 
1. Pottery vessel. Very deep cup (UD 2), deco-

rated with rows of incised triangles alternate-
ly plain and filled with incised lines (V.Cla), 
Fabric M.0.4, Vessel form SC 2B, Type MB 
27 (Fig. 473). 
Size: rim diameter 11.0 cm; height 12.5 cm; 

wali thickness 0.4 - 1.4 cm. 

• • i 

Fig. 473. Grave 203. Pottery vessel No. 1. 

Pottery vessel. Deep bowl (US 3a), undeco-
rated combed ware, Fabric M.0.2, Vessel 
form SB 3B, Type M C 1 (Fig. 474). 
Size: r im diameter 18.5 cm; height 11.5 cm; 

wali thickness 0.3 - 0.5 cm 
Pottery vessel. Deep bowl (RS la), decorated 
with incised horizontal lines, Fabric M.0.4, 
Vessel form GJ IB, Type MB 15 (Fig. 475). 
Size: rim diameter 19.0 cm; height 13.0 cm; 

wali thickness 0.5 - 0.7 cm 

i W b ' 1 -
Fig. 474. Grave 203. Pottery vessel No. 2. 
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Fig. 475. Grave 203. Pottery vessel No. 3. 

Fourteen carnelian beads (Fig. 476). 
Size: average outside diameter 0.8 - 1.1 cm, 

hole diameter 0.1 - 0.2 cm, thickness 
0.2 - 0.5 cm 

Green bead. 
Size: outside diameter 1.2 cm; inside diam

eter 0.4 cm; thickness 0.6 cm 

o o o O 
O o O Q 

o 

o ° 
Fig. 476. Grave 203. Carnelian beads. 

G R A V E 2 0 4 

Depth of the burial: 20  40 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 477  478) 
Position: left side; Ge 
Sex: not identified 
Age: infans I 

Number offinds: 0 
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Figurę 478. Grave 204. 

GRAVE 2 0 5 

Depth of the burial: 50 - 75 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E (Fig. 479 - 480) 
Dimension: 86 x 48 cm 

> * 
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Figurę 480. Grave 205. 

Humań remains: 
Orientation: W - E, head to W 
Position: left side; Ge 
Sex: not identified 
Age: adult 

Number offinds: 0 

GRAVE 2 0 6 

Depth of the burial: 40 - 43 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 481) 
Position: not identified 
Sex: not identified 
Age: infans I 

Number offinds: 0 

Fig. 479. Grave 205. Fig. 481. Grave 206. 
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G R A V E 2 0 7 

Depth ofthe burial: 0 - 15 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identif ied (Fig. 482) 
Position: cluster of h u m a n bones; not identif ied 
Sex: female 
Age: 20 - 25 years 

Number offinds: 0 

Fig. 482. Grave 207. 

G R A V E 2 0 8 

Depth ofthe burial: 60 - 85 cm below the surface 
of the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified (Fig. 483) 
Position: cluster of bones; not identif ied 
Sex: not identified 
Age: infans I 

Number offinds: 1 
1. Pottery vessel. Deep bowl (US 3b)> decorat-

ed with close lines of impressed dots (I.B6). 
Fabric M.0.4, Vessel fo rm SB 3C, Type M B 7 
(Fig. 484). 
Size: r im diameter 27.5 cm; height 21.0 cm; 

wali thickness 0.6 - 0.8 c m 

Fig. 484. Grave 208. Pottery vessel No. 1. 

G R A V E 2 0 9 

Depth ofthe burial: 0 - 3 0 cm below the surface of 
the g r o u n d 

Grave pit: not visible 
Human remains: 

Orientation: W - E, head to W (Fig. 485 - 486) 
Position: right side; Ge 
Sex: female 
Age: 25 - 35 years 

Number offinds: 0 

Fig. 483. Grave 208. Fig. 485. Grave 209. 
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Fig. 486. Grave 209. 

G R A V E 2 1 0 

Depth ofthe burial: 1 - 2 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientations: 1. SE - NW, head to SE; 2. S - N, 
head to S (Fig. 487 - 488) 

Side: 1. left side; 2. right side 
Position: 1. Ge; 2. Gc 
Sex: 1. małe; 2. female 
Age: 1. 30 - 40 years; 2. adult 

Fig. 487. Grave210. 

<fi> 

Number offinds: 1 
1. 150beadsofshe l l s (Fig. 489). 

Sżze: average length 1 . 3 - 2 . 1 cm; breadth 0.9 
- 1 . 4 cm; hole diameter 0.2 - 0.5 cm 
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Fig. 489. Grave 210. Beads of shells. 

G R A V E 2 1 1 

Depth oj the burial: 0 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 490) 
Side: cluster of human bones 
Position: not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 
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Fig. 488. Grave210. Fig. 490. Grave 211. 
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G R A V E 2 1 2 

Depth ofthe burial: 0 - 1 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 491) 
Side: cluster of human bones 
Position: not identified 
Sex: not identified 
Age: not identified 

Number offinds: 0 

Fig. 492. Grave213. 
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Fig. 491. Grave212. 

G R A V E 2 1 3 

Depth ofthe burial: 0 - 10 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: W - E, head to W (Fig. 492 - 493) 
Position: right side; not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

Fig. 493. Grave213. 

G R A V E 2 1 4 

Depth of the burial: 60 - 75 cm below the surface 
of the ground 

Grave pit: not visible 
Human remains: 

Orientation: W - E, head to W (Fig. 494 - 495) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 
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Fig. 496. Grave215. 

Fig. 494. Grave214. 
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Fig. 495. Grave214. Fig. 497. Grave215. 

G R A V E 2 1 5 

Depth ofthe burial: 1 0 0 - 130 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: S - N 
Dimension: 96 x 89 cm 

Humań remains: 
Orientation: NE - SW, head to NE (Fig. 496 -

497) 
Position: left side; Gd 
Sex: małe 
Age: 25 - 35 years 

Number offinds: 13 
1. Pottery vessel. Deep bowl (RS lb), decorat-

ed with semicircular panels of incised lines 
(IV.A). Fabric M.1.4, Vessel form GJ IB, MB 
13 (Fig. 498). 
Size: r im diameter 13.5 cm; height 11.0 cm; 

wali thickness 0.4 cm 
2. Pottery vessel. Deep bowl (US 3a), undeco-

rated combed ware. Fabric M.0.2, Vessel 
form SB 3B, Type M C 1 (Fig. 499). 
Size: rim diameter 13.5 cm; height 8.5 cm; 

wali thickness 0.3 - 0.5 cm 



Agnieszka Krzyżaniak 
Neolithic cemetery 

179 

Fig. 498. Grave 215. Pottery vessel No. 1. 

GRAVE 2 1 6 

Depth of the burial: 80 - 95 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: N W - SE (Fig. 501 - 502) 
Dimension: 80 x 65 cm 

Humań remains: 
Orientation: N W - SE, head to N W 
Position: right side; not identified 
Sex: not identified 
Age: 25 - 35 years 

Number offinds: 0 

Fig. 499. Grave 215. Pottery vessel No. 2. 

3. Seven carnelian beads (Fig. 500). 
Size: average outside diameter 0.6 - 1.1 cm, 

hole diameter 0.1 - 0.2 cm, thickness 
0.1 - 0.5 cm 

4 - 1 1 . Eight bracelets. No fur ther information 
available. 

12. Armlet made of ivory. 
Size: outside diameter 11.9 cm; inside dia

meter 8.0  9.6 cm; thickness 1.4 cm 
13. Armlet made of ivory. 

Size: outside diameter 13.2 cm; inside dia
meter 1.9  2.3 cm; thickness 1.8 cm 

Cl ^ 
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Fig. 501. Grave216. 
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Fig. 500. Grave 215. Carnelian beads. Fig. 502. Grave216. 
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G R A V E 2 1 7 

Depth ofthe burial: 0 - 1 0 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 503 
- 504) 

Position: left side; not identified 
Sex: not identified 
Age: 20 years 

Fig. 503. Grave217. 

1m 

Fig. 504. Grave217. 

Number offinds: 1 
1. Pottery vessel. Deep bowl (RS la) , decorat-

ed with close lines of impressed dots (I.B6). 
Fabric M.0.4, Vessel form GJ 1C, Type MB 7 
(Fig. 505 - 506). 
Size: rim diameter 27.0 cm; height 18.0 cm; 

wali thickness 0.4 - 0.6 cm. 

Fig. 505. Grave 217. Pottery vessel No. 1. 

Fig. 506. Grave 217. Pottery vessel No. 1. 

G R A V E 2 1 8 

Depth ofthe burial: 0 - 1 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 507 
- 508) 

Position: left side; Ge 
Sex: female 
Age: 20 - 30 years 

Number offinds: 0 

Fig. 507. Grave218. 
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Fig. 508. Grave218. 

G R A V E 2 1 9 

Depth of the burial: 46 - 75 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 509 - 510) 
Position: right side; Ge 
Sex: not identified 
Age: 25 - 34 years 

••Sr*."3 

Fig. 509. Grave219. 

Number offinds: 4 
1. Twenty-three carnelian beads (Fig. 511). 

Size: average outside diameter 0.3 - 1.9 cm, 
hole diameter 0.1 - 0.2 cm, thickness 
0.2 - 0.4 cm 

1m 

Fig. 510. Grave219. 

2. Pendant of carnelian (Fig. 511). 
Size: length 2.7 cm; breadth 1.1 cm 

3. Bead of rock crystal. 
Size: length 1.6 cm; breadth 0.7 cm 

4. Bead of green stone. No fur ther information 
available. 

©o® o o u * cjjt r: 
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Fig. 511. Grave 219. Pendant and carnelian beads 
and bead made of green stone (A). 

G R A V E 2 2 0 

Depth oj the burial: 80 - 120 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E (Fig. 5 1 2 - 5 1 3 ) 
Dimension: 81 x 64cm 

Humań remains: 
Orientation: not identified 
Position: cluster of bones; not identified 
Sex: not identified 
Age: infans I 

Number offinds: 6 
1. Pottery vessel. Deep bowl (RS lb) , decorat-

ed with impressed decoration (IB 5), Fabric 
M.0.4, Vessel form GJ IB, MB 7 (Fig. 514). 
Size: r im diameter 17.5 cm; height 12.0 cm; 

wali thickness 0.4 cm 
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Fig. 512. Grave 220. 
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Fig. 513. Grave 220 (x - studs and beads). 

2. Forty carnelian beads (Fig. 515). 
Size: average outside diameter 0.4 - 0.9 cm, 

hole diameter 0.1 - 0.3 cm, thickness 
0.2 - 0.5 cm 

3. Shell of a Nile bivalve. No fur ther informa-
tion available. 

4. Stud (Fig. 516). 
Size: length 3.2 cm; head diameter 0.6 cm 

5. Stud (Fig. 516). 
Size: length 2.6 cm; head diameter 0.5 cm 

6. Stud (Fig. 516). 
Size: length 3.1 cm; head diameter 0.6 cm 

Fig. 514. Grave 220. Pottery vessel No. 1. 
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Fig. 515. Grave 220. Carnelian beads. 

Fig. 516. Grave 220. Studs. 
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G R A V E 2 2 1 

Depth oj the burial: 80 - 95 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE (Fig. 5 1 7 - 5 1 8 ) 

Dimension: 58 x 39cm 
Humań remains: 

Orientation: not identified 
Side: cluster of h u m a n bones 
Position: not identified 
Sex: not identified 
Age: not identified 

Number offinds: 0 

G R A V E 2 2 2 

Depth oj the burial: 0 - 2 5 cm below the surface of 
the ground 

Grave pit: not visible 
Human remains: 

Orientation: not identified 
Position: cluster of bones; not identified (Fig. 

519) 
Sex: not identified 
Age: infans I 

Fig. 519. Grave222. 

Number ojfinds: 1 
1. Pottery vessel. Deep bowl (RS lb) , decorated 

with incised horizontal lines (III.B), Fabric 
M.0.4, Vessel form GJ 1C, Type MB 15 (Fig. 
520 - 521). 
Size: r im diameter 34.0 cm; height 29.5 cm; 

wali thickness 0.6 - 0.7 cm 

Fig. 517. Grave 221. 
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Fig. 518. Grave221. Fig. 520. Grave 222. Pottery vessel No. 1. 
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Fig. 521. Grave 222. Pottery vessel no 1. 

G R A V E 2 2 3 

Depth ofthe buriahS - 20 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 522 - 523) 
Side: cluster of h u m a n bones 
Position: not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

G R A V E 2 2 4 

Depth ofthe burial: below the surface of the ground 
Grave pit: not visible 
Human remains: 

Orientation: not identified 
Side: cluster of human bones 
Position: not identified 
Sex: not identified 
Age: adult 

Number offinds: 1 
1. Pottery vessel. Deep bowl (US 3b), decorat-

ed with semicircular panels of incised lines 
(IV.A). Fabric M.1.4, Vessel form SB 3B, MB 
13 (Fig. 524). 
Size: r im diameter 15.0 cm; height 11.0 cm; 

wali thickness 0.4 cm 

V * 

m 
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Fig. 522. Grave 223. 

te 
1m 

Fig. 524. Grave 224. Pottery vessel No. 1. 

G R A V E 2 2 5 

Depth of the burial: 30 - 60 cm below the surface 
of the ground 

Grave pit: round 
Dimension: diameter 68 cm 

Human remains: 
Orientation: N W - SE, head to N W (Fig. 525 

- 526) 

~3*m * 
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Fig. 523. Grave 223. Fig. 525. Grave 225. 
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Fig. 526. Grave 225. 

Position: left side; Ge 
Sex: małe 
Age: 20 - 30 years 

Number offinds: 2 
1. Pottery vessel. Deep bowl (US 3a), c o m b e d 

ware decorated with close lines of impressed 
dots (I.B6). Fabric M.0.2, Vessel f o r m SB 3B, 
Type M C 2 (Fig. 527 - 528). 
Size: r im diameter 23.0 cm; height 11.5 cm; 

wali thickness 0.7 cm 
2. Shell. N o fu r the r in fo rmat ion available. 

G R A V E 2 2 6 

Depth ofthe burial: 55 - 85 c m below the surface 
of the g r o u n d 

Grave pit: r o u n d 
Dimension: diameter 56cm 

Humań remains: 
Orientation: N W - SE, head to N W (Fig. 529 

- 530) 
Position: left side; Ge 
Sex: female 
Age: adult 

Number offinds: 0 

Fig. 529. Grave 226. 

1m 

Fig. 527. Grave 225. Pottery vessel No. 1. Fig. 530. Grave 226. 
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Fig. 528. Grave 225. Pottery vessel No. 1. 

G R A V E 2 2 7 

Depth of the burial: 40 - 80 c m below the surface 
of the g r o u n d 

Grave pit: r o u n d 
Dimension: diameter 56 cm 

Humań remains: 
Orientation: not identif ied 
Position: cluster of bones; not identif ied (Fig. 

531) 
Sex: not identified 
Age: not identified 



186 
KADERO 

Pottery vessel. Deep bowl (US 3a), decorated 
with semicircular panels of incised dots (IV. 
A2). Fabric M.1.4, Vessel form SB 3B, Type 
MB 13 (Fig. 5 3 4 - 535). 
Size: r im diameter 19.0 cm; height 11.5 cm; 

wali thickness 0.4 cm 

N . 

Fig. 531. Grave 227. 

Number offinds: 5 
1. Pottery vessel. Base fragment, decorated 

with incised horizontal lines (III.C), Fabric 
M.0.4, Type MB 15 (Fig. 532 - 533). 
Size: wali thickness 0.8 - 1.1 cm 

W" 

Fig. 532. Grave 227. Pottery vessel No. 1. 
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Fig. 534. Grave 227. Pottery vessel No. 2. 
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Fig. 535. Grave 227. Pottery vessel No. 2. 

3. Pottery vessel. Deep bowl (US 3b), undeco-
rated red ware. Fabric M.1.4, Vessel shape SB 
3B, Type MB 3 (Fig. 536 - 537). 
Size: r im diameter 17.5 cm; height 12.0 cm; 

wali thickness 0.3 - 0.6 cm 
4. Pottery vessel. Deep bowl (US 3a), undeco-

rated combed ware. Fabric M.0.2, Vessel 
shape SB 3B, Type M C 1 (Fig. 538 - 539). 
Size: r im diameter 20.0 cm; height 10.5 cm; 

wali thickness 0.4 - 0.5 cm. 
5. Seventeen carnelian beads (Fig. 540). 

Size: average outside diameter 0.6 - 1.1 cm, 
hole diameter 0.1 - 0.2 cm, thickness 
0.3 - 0.6 cm. 

Fig. 533. Grave 227. Pottery vessel No. 1. Fig. 536. Grave 227. Pottery vessel No. 3. 
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Fig. 537. Grave 227. Pottery vessel No. 3. 
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Fig. 538. Grave 227. Pottery vessel No. 4. 

Fig. 539. Grave 227. Pottery vessel No. 4. 
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Fig. 540. Grave 227. Carnelian beads. 

GRAVE 2 2 8 

Depth ofthe burial: 5 - 3 5 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: N W - SE, head to N W (Fig. 541 
- 542) 

Position: left side; Ge 
Sex: not identified 
Age: infans I 

Fig. 541. Grave228. 

4? 
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Fig. 542. Grave 228. 

Number offinds: 3 
1. Pottery vessel. Deep bowl (US 3b), undeco-

rated, red ware. Rim top decoration A2a, 
Fabric M. 1.4, Vessel shape SB 3C, Type MB 3 
(Fig. 543 - 544). 
Size: r im diameter 21.5 cm; height 15.0 cm; 

wali thickness 0.4 - 0.7 cm 

gpyw 

Fig. 543. Grave 228. Pottery vessel No. 1. 



188 
K A D E R O 

Fig. 544. Grave 228. Pottery vessel No. 1. 

2. Pottery vessel. Deep bowl (US 3a), decorated 
with incised horizontal lines. Rim top deco-
ration A2c, Fabric M.0.4, Vessel form SB 3B, 
Type MB 15 (Fig. 545 - 546). 
Size: r im diameter 20.0cm; height 13.0 cm; 

wali thickness 0,5cm 
3. Pottery vessel. Deep bowl (US 3a), undeco-

rated, red ware. Fabric M. 1.4, Vessel form SB 
3B, Type MB 3 (Fig. 547). 
Size: r im diameter 20.0 cm; height 13.0 cm; 

wali thickness 0.5 cm 

Fig. 547. Grave 228. Pottery vessel No. 3. 

GRAVE 229 
Depth ofthe burial: 27 - 35 cm below the surface 

of the ground 
Grave pit: not visible 
Humań remains: 

Orientation: SE - NW, head to SE (Fig. 548 -
549) 

Position: right side; Ge 
i 

Fig. 545. Grave 228. Pottery vessel No. 2. 

Fig. 548. Grave 229. 

1m 
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Fig. 546. Grave 228. Pottery vessel No. 2. Fig. 549. Grave 229. 
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Sex: not identified 
Age: newborn 

Number offinds: 2 
1. Pottery vessel. Deep bowl (RS lb) , decorat-

ed with semicircular panels of incised lines 
(IV.A). Fabric M.1.4, Vessel form GJ1B, MB 
13 (Fig. 550). 
Size: r im diameter 14.0 cm; height 13.5 cm; 

wali thickness 0.3 - 0.4 cm 
2. Shell of a Nile bivalve. No fur ther informa-

tion available. 

i-i 

Fig. 550. Grave 229. Pottery vessel No. 1. 

GRAVE 2 3 0 

Depth ofthe burial: 1 0 - 3 0 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 551 - 552) 
Position: left side; Ge 
Sex: female 
Age: 20 - 25 years 

Number offinds: 0 

X 

E~=3 
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Fig. 552. Grave 230. 

GRAVE 2 3 1 

Depth oj the burial: 10 - 20 cm below the surface 
of the ground 

Grave pit: oval 
Dimension: 94 x 60cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 553 - 554) 
Position: left side; Ge 
Sex: małe 
Age: 25 - 30 years 

Number offinds: Fragments of 5 pebbles. 

'4 « # 

Fig. 553. Grave 231. 

W3 

1m 

Fig. 551. Grave230. Fig. 554. Grave 231. 
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G R A V E 2 3 2 

Depth ofthe burial: 
Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 555 -
556) 

Position: right side; Ge 
Sex: female 
Age: adult 

Number offinds: 1 
1. Pottery vessel. Deep bowl (US 3b), undeco-

rated brown ware. Fabric M.0.4, Vessel form 
SB 3B, Type MB 1 (Fig. 557 - 558). 
Size: r im diameter 20.5 cm; height 13.0 cm; 

wali thickness 0.4 - 0.6 cm 

i • « 

Fig. 555. Grave 232. 

1m 

Fig. 557. Grave 232. Pottery vessel no 1. 

Fig. 558. Grave 232. Pottery vessel No. 1. 

G R A V E 2 3 3 

Depth ofthe burial: 15 - 35 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: N W - SE (Fig. 559 - 560) 
Dimension: 78 x 65 cm 

Fig. 556. Grave 232. Fig. 559. Grave 233. 
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Fig. 560. Grave 233. 

Humań remains: 
Orientation: N W - SE, head to N W 
Position: right side; Ge 
Sex: małe 
Age: adult 

Number offinds: 0 

G R A V E 2 3 4 

Depth ofthe burial: 35 - 48 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 561 - 562) 
Position: left side; not identified 
Sex: not identified 
Age: infans I 

Number offinds: 0 

'^0' 

G R A V E 2 3 5 

Depth of the burial: 40 - 60 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E (Fig. 563 - 564) 

Dimension: 64 x 48 cm 
Humań remains: 

Orientation: E - W, head to E 
Position: right side; Ge 
Sex: female 
Age: 30 - 35 years 

Number offinds: 0 

N 

Fig. 563. Grave 235. 

Fig. 561. Grave234. 
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Fig. 562. Grave 234. Fig. 564. Grave 235. 
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G R A V E 2 3 6 

Depth ofthe burial: 90 - 100 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 565 - 566) 
Position: right side; Ge 
Sex: małe 
Age: adult 

Number offinds: 0 

Fig. 565. Grave 236. 

Sex: not identified 
Age: not identified 

Number offinds: 1 
1. Shell of a Nile bivalve. 

1m 

Fig. 567. Grave 237. 

G R A V E 2 3 8 

Depth of the burial: 3 - 7 cm below the surface of 
the ground 

Grave pit: not visible 
Humań remains: 

Orientation: not identified (Fig. 568) 
Side: cluster of human bones 
Position: not identified 
Sex: not identified 
Age: adult 

Number offinds: 0 

1m 
j 
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Fig. 568. Grave 238. 

Fig. 566. Grave 236. 

G R A V E 2 3 7 

Depth of the burial: 30 - 45 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E 
Dimension: 60 x 58 cm 

Human remains: 
Orientation: W - E, head to W (Fig. 567) 
Position: right side; Ge 

G R A V E 2 3 9 

Depth of the burial: 55 - 75 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE 
Dimension: 79 x 58 cm 

Human remains: 
Orientation: SW - NE, head to SW (Fig. 569) 
Position: left side; Ge 
Sex: not identified 
Age: not identified 



Agnieszka Krzyżaniak 
Neolithic cemetery 

193 

1m 

Fig. 569. Grave 239. 

Number offinds: 1 
1. Pottery vessel. Globular jar (RS 3a), black 

top, red ware (Cl) . Fabric M.1.6, Vessel form 
GJ 3C, Type MB 5 (Fig. 570). 
Size: r im diameter 15.5 cm; height 19.5 cm; 

wali thickness 0.6 cm 
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Fig. 570. Grave 239. Pottery vessel No. 1. 

G R A V E 2 4 0 

Depth of the burial: 55 - 75 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 571) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 

1m 

Fig. 571.Grave240. 

G R A V E 2 4 1 

Depth of the burial: 70 - 98 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 572 -
573) 

Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 

Fig. 572. Grave241. 
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Fig. 573. Grave241. 
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GRAVE 2 4 2 

Depth of the burial: 75 - 90 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: W - E 
Dimension: 79 x 62 cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 574 - 575) 
Position: left side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 4 
1. 301shells 

Size: average length 1.5 - 2.0 cm; breadth 1.0 
- 1.4 cm; hole diameter 0.4 - 0.6 cm 

2. Carnelian bead. No fur ther information 
available. 

3-4. 2 studs. No further information available. 

Humań remains: 
Orientation: NE - SW, head to NE (Fig. 576 - 577) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 

Fig. 576. Grave 243. 
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Fig. 577. Grave 243 

Fig. 574. Grave 242. 
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Fig. 575. Grave 242. 

GRAVE 2 4 3 

Depth of the burial: 62 - 90 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: NE - SW 
Dimension: 66 x 63 cm 

GRAVE 2 4 4 

Depth ofthe burial: 90 - 115 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: NE - SW 
Dimension: 116 x 85cm 

Humań remains: 
Orientation: NE - SW, head to NE (Fog. 578 -

579) 
Position: left side; not identified 
Sex: małe 
Age: adult 

Number offinds:8 
1. Pottery vessel. Jar, undecorated red ware. 

Fabric M.1.4, Vessel form RJ 2C, Type MB 
25 (Fig. 580). 
Size: r im diameter 15.5 cm; height 18.0 cm; 

wali thickness 0.4 cm 
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Fig. 580. Grave 244. Pottery vessel No. 1. 

,44 

Fig. 578. Grave 244. 
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Fig. 581. Grave 244. Pottery vessel No. 2. 

Fig. 579. Grave 244. 

2. Pottery vessel. Globular jar (RS lb) , undeco-
rated red ware. Fabric M.0.4, Vessel fo rm GJ 
l C T y p e MB 1 (Fig. 581). 
Size: r im diameter 21.5 cm; height 21.5 cm; 

wali thickness 0.3 - 1.4 cm 
3. Pottery vessel. Globular jar (RS lb) , decorat-

ed with impressed decoration (IB 5), Fabric 
M.0.4, Vessel form GJ 1C, MB 7 (Fig. 582). 
Size: r im diameter 30.5 cm; height 23.5 cm; 

wali thickness 0.4 - 0.8 cm 

^ M ^ i w r y , iv,:;;i , , ; 

Fig. 582. Grave 244. Pottery vessel No. 3. 
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Armlet made of ivory. 
Size: outside diameter: 14.0 - 16.0 cm; hole di-

ameter 6.9 - 10.9 cm; thickness 1.2 - 2.3 cm 
Armlet made of ivory. 
Size: outside diameter: 14.2 cm; hole diam

eter 7.9  9.2 cm; thickness 1.9  3.8 cm 
One hundred and sixty eight carnelian beads. 
Size: average outside diameter 0.54  0.85 

cm; hole diameter 0.25  0.3 cm; thick
ness 0.23  0.62 cm 

Fifty shells. 
Size: average length 1.3  1.9 cm; breadth 0.9 

 1.4 cm; hole diameter 0.4  0.5 cm 
Bone rasp. Composed of parts of a long 
and fiat implement decorated on one side 
and short, perforated handle (Fig. 583; see 
WiniarskaKabacińska, this volume). 

,7/f 
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Fig. 583. Grave 244. Bone rasp. 

G R A V E 2 4 5 

Depth ofthe burial: 80 - 110 cm below the surface 
of the ground 

Gravepit: not visible 
Humań remains: 

Orientation: W - E, head to W (Fig. 584) 
Position: left side; Gc 

Sex: not identified 
Age: not identified 

Number offinds: 0 

1m 

Fig. 584. Grave 245. 

G R A V E 2 4 6 

Depth ofthe burial: 40 - 55 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: SW - NE, 
Dimension: 87 x 80 cm 

Humań remains: 
Orientation: W - E, head to W (Fig. 585) 
Position: left side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 

1m 

Fig. 585. Grave 246. 

G R A V E 2 4 7 

Depth of the burial: 20 - 45 cm below the surface 
of the ground 

Grave pit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 586) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 
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Fig. 586. Grave 247. Fig. 587. Grave 248. 

GRAVE 2 4 8 

Depth oj the burial: 50 - 65 cm below the surface 
of the ground 

Gravepit: not visible 
Humań remains: 

Orientation: SW - NE, head to SW (Fig. 587) 
Position: right side; Ge 
Sex: not identified 
Age: not identified 

Number offinds: 0 





THE LECH KRZYŻANIAK EXCAVATIONS IN THE SUDAN 

K A D E R O 

The Meroitic cemetery1 

A G N I E S Z K A K R Z Y ż A N I A K , L E C H K R Z Y ż A N I A K 

The discovery of the Meroitic burial ground at 
Kadero was a by-product of the excavation of the 
Neolithic site which started in 1972 and finished in 
2003 (Krzyżaniak 1975b; 1976; 1979a; 1990). 

The first Meroitic graves at Kadero were found 
in the north-western part of the site in 1975 when 
ditches were excavated there by nearby govern-
ment personnel, probably for laying down under
ground wires. These works, which took place well 
before the start of the excavation season and the 
arrival of the expedition, were soon stopped by 
the officers of the Sudan Antiquities Service. In 
the course of the usual inspection of the site made 
routinely by the director of fieldwork at Kadero, 
Lech Krzyżaniak, at the start of the season, human 
bones were found on the surface of the soil origi-
nating from the excavated ditches. Assuming that 
the bones were the remains of disturbed ancient 
inhumations, it was immediately decided to exca-
vate this part of the site in order to save the re-
maining burials from possible further earthworks. 

To accomplish this goal, two adjoining pits of 
a total of 104 sąuare meters were consecutively 
excavated in 1975. Ten inhumations were found 
in these pits and it became immediately obvious 
that they are of a different chronology from the 
local Neolithic burials found prior to this season. 
This was indicated not only by their furnishing 

and the position and orientation of the human 
remains in the grave pit but also by appearance 
of the bones: their surface, texture and state of 
preservation was clearly different. The few ob-
jects found with some of the burials indicate the 
Meroitic age. Further it was found during this 
and the next seasons at the site, that graves of 
Meroitic date occur also at other locations. 

Apart from the ten inhumations found in the two 
pits (19-25, 27, 28,30), four more Meroitic graves (26, 
29, 32, 39) were found exposed on the ground near 
these pits in the course of the 1975 season. In the next 
seasons of excavations at Kadero twelve more Meroitic 
graves were found in the central part of the mound 
(74, 98, 99, 121, 137, 144, 147, 171, 180, 185, 197). 
Altogether therefore, 25 graves of Meroitic date have 
been discovered at Kadero. 

Ali of these inhumations were found just below 
present ground surface, the state of preservation 
was therefore mostly rather poor. As a rule the 
skeletal remains have been found fragmented. De-
spite this, physical anthropologists were able to de-
termine in most cases the sex and the age at death 
of the buried individuals. It was found that indi-
viduals of both sexes and of different age classes 
were buried at site (Promińska 1984; Dzierżykray-
Rogalski, personal communication; Kaczmarek, 
personal communication). 

Most of data from the ccmctcry werc alrcady published by L. Krzyżaniak in The Meroitic Burial Ground an Kadero (Khartoum Provin-
cc), ln: C. Berger, G. Clcrc & N. Grimal Hommages a Jean Leclant, IFAO, Le Caire, Biblioteąue d'Etude 160/2:263-268. In the present 
paper it was supplcmcntcd by rcccntly discovcrcd, unpublishcd gravcs and by the cataloguc. 
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Only three graves - 25, 30 and 197 - were 
found furnished with items shedding some light 
on the chronology of the burial ground and as 
such are worth a more detailed description at this 
stage of the research at Kadero. In the grave no. 
25, the remains of probably a man of 25 - 30 years 
at death were identified (Promińska 1984:328). 
This relatively well preserved skeleton was rest-
ing on the right side with legs bent at knees, 
arms placed at the front of the upper body, with 
the head to the south and facing east (Fig. 7-8). 
The furnishing of this graves was composed of 
an unidentified object made of white stone, one 
shell of a Nile bivalve Aspatharia spp. (Fig. 12), 
three bracelets composed of beads made of white 
ąuartz (Fig. 11), bone, ostrich egg-shell and fai-
ence, and two ceramic vessels. 

The vessels, a deep bowl and a smali vase, are 
hand-made and are not decorated. They are made 
of a coarse, dark-greyish-brown sandy silt, tem-
pered with organie matter (grass particles?). The 
bowl has a simple, rounded, open form, with a flat-
tish bottom and a simple, rounded rim. Its outer 
surface is burnished and has a brown to greyish-
brown colour; the inner surface of a similar colour 
is only smoothed. The bowl is 12.7 cm high and 
the mouth is 22.0 cm in diameter (Fig. 10). 

The smali vase has a simple, rounded form, flat-
tened bottom and a simple, rounded rim. Its form 
reminds of a type also known as a deep bowl with 
a restricted orifice. It has a dark-brown burnished 
outer surface, perhaps coated, and its interior is 
burnished only at the rim. The vase is 11.5 cm 
high, has a diameter of ca 17 cm and an orifice of 
ca 13 cm (Fig. 9). 

Following the classification of the Meroitic 
pottery proposed by Adams (1964) the deep bowl 
would fit into the Form Class D consisting of "very 
large, heavy, deep bowls and tumblers" (Meroitic 
Domestic Wares) mostly represented by ware VB 
and oceurring chiefly in settlements (Adams 1964: 
131 and 135, fig. 3:5). This ware, originating in the 
Napatan times, oceurs in all phases of Meroitic 
pottery making but seems to be particularly abun-
dant in the Terminal phase of this development 
(Adams 1964:165, 167, 171 and fig. 17). 

The smali vase does not have parallels in Ad
ams classification. However, as regards the matrix 

and surface treatment it fits well into his Meroitic 
Domestic Wares. Pots of this form are also not 
known from Old Meroe (cf. Shinnie, Bradley 1980: 
97-128, figs. 28-58). The only parallel to the Ka
dero vase as regards form, although only slightly 
similar, is represented by a vessel excavated from 
the grave at Ushara near Khartoum and dated to 
the time between 270 and 350AD (Shinnie 1953: 
especially p. 39, fig. 5: 7 and p. 40). 

Grave 30 contained the rather well preserved re
mains of a man some 35 years at death (Promińska 
1984:328). The body was resting on the right side, 
with the head to the south facing north-east, but 
in a more contracted position than the individual 
buried in the grave 25 (Fig. 19-20). The furnishing 
of the grave consisted of an arrow-head, a stone 
ring and two stone beads. 

The stone ring was found on the thumb of the 
right hand of the skeleton, with the wider end to-
ward the tip of the thumb. It is regularly shaped, 
trapezoid in section (Fig. 21). The Kadero speci-
men belongs to the Type II in the classification of 
Meroitic stone rings proposed by Hayes (1973:114, 
fig. 4). Objects of this type are considered by her as 
"most probably archer s rings" and are dated to the 
span of time between 120 BC and 180 AD. They 
are distributed roughly speaking in the Central 
Sudan: in the riverain reaches between 3rd Cata-
ract in the north and Sennar in the south, and in 
the area of Darfur and Kordofan (Hayes 1973:116-
121, fig. 7-9). Two stone rings - of a type different 
from Kadero - were found in the Meroitic graves 
at Khartoum Hospital site on the right thumbs 
in association with iron arrow-heads; in one of 
these graves the remains of a man were found, 
in the other most probably also the remains of a 
man (Arkell 1949, 121-123, 127). Thumb rings of 
the type are generally interpreted as archer s rings 
(archer s looses) (Shinnie 1967:110-111, 164). 

The arrow-head found in the Kadero grave was 
found resting loosely on one of the upper ribs of 
the skeleton. It was made of iron, now heavily cor-
roded and in a fragile condition (Fig. 21). It has a 
fiat leave-shaped blade and a tang; it is not possi-
ble to state whether it was originally provided with 
the barb. Iron, which oceurred sporadically sińce 
Napatan times, is thought to have been used in the 
Central Sudan more frequently from the lsl cen-
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tury BC onward (Shinnie 1967:162). Iron arrow-
heads however come into use more extensively 
f rom the ls t century AD (Wainwright 1945:36). It 
looks, therefore, as if grave no 30 contained the ac-
cessories of a Meroitic archer. 

In the third grave, 197, a relatively well pre-
served skeleton was found . It was resting on the 
right side with legs bent at knees, arms placed 
at the front of the upper body, with the head to 
the south (Fig. 33-34). In this grave the remains 
of probably a woman of 25 - 35 years of age were 
identified (Kaczmarek, personal communicat ion). 
The furnishing of this graves was made up of two 
iron anklets and smali fragment of a stone stud 
(Fig. 35-36). 

The iron anklets were found on lower parts of 
right and left tibia. About similar anklets men-
tioned Wainwright and dated them to later phase 
of Meroitic culture or even beginnings X-Group 
(Wainwright 1945:31). 

The furnishings of the graves no 25, 30 and 197 
date these burials to the later phase of the develop-
ment of the Meroitic culture. It seems that each of 
these inhumations, and perhaps also the rest of the 
Meroitic graves f rom Kadero, can be dated to the 
period between the lst and 4* centuries AD. 

The graves of the Meroitic date at Kadero so 
far excavated seem to be a part of a larger burial 
ground of presently unknown size. It is obvi-
ous that this cemetery belongs to a class of the 
Meroitic burial grounds characterized by rather 
poor furnishing, occurr ing in the area of Khar-
toum. As a rule, they have been found on Iow 
hills occupied earlier by Early Khar toum and 
Neolithic settlements such as at Shaheinab (Ar-
kell 1953:91-96), Geili (Caneva 1984:353; 1989) 
and Khar toum Hospital (Arkell 1949:119-127) 
situated on the eastern side of the Upper (main) 
Nile and in the area of the present Khar toum. The 
Meroitic cemeteries situated on the western side 
of the Upper (main) Nile are reported to be of a 
m o u n d type, apparently groups of tumuli , more 
elaborated and richer in furnishing than the Ka
dero type of inhumat ions (Ahmed A. Ali Hakem, 
Abd alRahim M. Khabir 1989:383, fig. 2; cf. also 
Ahmed M. Ali Hakem 1979). 

Despite the smali number of Meroitic graves 
excavated in the area Khartoum and their poor 

furnishings, this class of burial grounds should not 
be underest imated when studying the Meroitic de
velopment. They yield important information on 
the demography, settlement patterns and funer
ary habits of apparently smaller Meroitic popula
tions leading a mobile way of life, in contrast to the 
larger and socially more complex h u m a n groups 
living in larger, permanent agglomerations with 
ceremoniał architecture. They can thus contribute 
not only to the better picture of the Meroitic ar
chaeology but also to a better unders tanding of the 
Meroitic so cięty and its culture. 

Catalogue of the graves 

G R A V E 1 9 

Grave pit: not visible 
Depth of the burial: 0 - 15cm below the surface of 

the ground 
Human remains: 

Orientation: N - S, head to N 
Position: left side; Ge 
Sex: not identified 
Age: 4 years 

Number offinds: 2 
1. Copper ring (Fig. 2). 

Size: diameter 1.3cm; thickness 0.15mm 
2. Tubular faience bead. 

Size: outside diameter 0.5cm; hole diameter 
0.2cm; thickness 0.3cm; length 0.7cm 

l i 

Fig. 1. Grave 19. 
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Fig. 2. Grave 19. Copper ring. 

G R A V E 2 0 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified 
Sex: not identified 
Age: not identified 

Number offinds: 0 

G R A V E 2 1 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified 
Sex: not identified 
Age: not identified 

Number offinds: 0 

INNL ĘBNKL flRRHt WttHft 

Fig. 3. Grave 22. 

G R A V E 2 3 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified 
Sex: female 
Age: 30 years 

Number offinds: 0 

Fig. 4. Grave 23. 

G R A V E 2 2 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: N - S, head to N 
Position: on the back; A 
Sex: female 
Age: 1 8 - 2 0 years 

Number offinds: 0 

G R A V E 2 4 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: S - N, head to N 
Position: right side; Fd 
Sex: not identified 
Age: 1 5 - 1 6 years 

Number offinds: 0 
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Fig. 5. Grave 24. 0 1m 

mm Fig. 7. Grave 25. 

Fig. 6. Grave 24. 

GRAVE 2 5 

Grave pff: not visible 
Depth ofthe burial: 0 - lOcm below the surface of 

the ground 
Humań remains: 

Orientation: S - N, head to S 
Position: right side; Fd 
Sex: małe 
Age: 25 - 30 years 

Number offinds: 7 
1. Pottery vessel Fig. 9). 

Size: r im diameter: 22.0 cm; height: 12.7 cm; 
wali thickness: 0.5 cm 

2. Pottery vessel (Fig. 10). 
Size: r im diameter: 17.0 cm; height: 11.5 cm; 

wali thickness: 0.5 cm 
3-5. Three bracelets composed of beads made 

of white ąuar tz (Fig. 11), bone, ostrich egg-
shell and faience. 
Size: beads of white ąuartz: average outside 

diameter 0.5 - 0.85 cm; hole diameter 
0.25 - 0.3 cm; thickness 0.23 - 0.62cm; 
length0.8 - 1.05 cm 

-r.~ 

mm 

/• ''-A,' / -

sgm 

^ ^ ^ ^ ^ 

Fig. 8. Grave 25. 

V 

5 cm 

Fig. 9. Grave 25. Pottery vessel No. 1. 
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O 

Fig. 10. Grave 25. Pottery vessel No. 2. 

r J B • 

Fig. 11. Grave 25. Bracelet composed of beads made 
of white ąuartz. 

/ * . • 

• 4 * ,V 

Fig. 12. Grave 25. Shell of a Nile bivalve. 

6. Shell of a Nile bivalve. Aspatharia (Fig. 12). 
7. Unidentified object made of white stone. No 

fur ther information available. 

GRAVE 2 6 

Grave pit: not visible 
Depth of the burial: 0 - 1 0 cm below the surface of 

the ground 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified 
Sex: not identified 
Age: 4 - 5 years 

Number offinds: 2 
1. Fourteen barrel shape of white quartz beads 

(Fig. 13). 
Size: average outside diameter 0.7 - 0.9 cm; 

hole diameter 0.25 - 0.3 cm; length 0.6 
- 1.15 cm 

2. Four faience beads. 
Sizes: average outside diameter 0.4 cm; hole 

diameter O.lcm; length 0.5 - 0.7 cm 

S? 

Fig. 13. Grave 26. Bracelet composed of beads made 
of white ąuartz. 

GRAVE 2 7 

Grave pit: not visible 
Depth oj the burial: 0 - 1 0 cm below the surface of 

the ground 
Humań remains: 

Orientation: SE - NW; head to SE 
Position: right side; Fd 
Sex: małe 
Age: 30 - 35 years 

O fr 

m 

Fig. 14. Grave 27. 



Agnieszka Krzyżaniak, Lech Krzyżaniak 
The Meroitic cemetery 

205 

Fig. 15. Grave 27. 

Number offinds: 1 
1. barrel shape stone bead. 

Size: outside diameter 0.7cm; hole diameter 
0.2cm; length 0.9 cm 

— r h f ^ ^ j 

Fig. 17. Grave 28. 

Position: right sight; Gd 
Sex: małe 
Age: 26 - 28 years 

Number offinds: 0 

GRAVE 2 8 

Grave pit: not visible 
Depth oj the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: S - N, head to S 

o 

1m 

GRAVE 2 9 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: S - N, head to S 
Position: right side; Fd 
Sex: not identified 
Age: 3 - 4 years 

Number offinds: 0 

Fig. 16. Grave 28. Fig. 18. Grave 29. 



206 
K . A D E R O 

GRAVE 3 0 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: S - N, head to S 
Position: right side; Ge 
Sex: małe 
Age: 35 years 

i 

1m 

Fig. 19. Grave 30. 

Number offinds: 3 
1. Archer s ring. Regularly shaped, trapezoid in 

section (Fig. 21). 
2. Iron arrow head with fiat leave-shaped blade. 
3. Two barrel shape stone beads. 

Size: average outside diameter 0.7 - 1 . 0 cm; 
hole diameter 0.2cm; length 0.8 - 1.0 cm 

ir 
'i 

fey*. • i / J 

-<G2> 

Fig. 20. Grave 30. Archer s ring in situ. 

3cm 

Fig. 21. Grave 30. Archers ring 
and iron arrow head. 

GRAVE 3 2 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: not identified 
Position: cluster of bones; not identified 
Sex: małe 
Age: 1 7 - 1 8 years 

Number offinds: 0 

GRAVE 3 9 

Grave pit: not visible 
Depth of the burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: S - N, head to S 
Position: on the back; A 
Sex: female 
Age: 25 - 28 years 

Number offinds: 0 

GRAVE 7 4 

Grave pit: not visible 
Depth ofthe burial: 0 - 10 cm below the surface of 

the ground 
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Humań remains: 
Orientation: W - E, head to W 
Position: left side; Gc 
Sex: małe 
Age: 20-30 years 

Number offinds: 0 

1m 

Fig. 22. Grave 74. 

GRAVE 9 8 

Grave pit: not visible 
Depth of the burial: 0 - 6 cm below the surface of 

the ground 
Humań remains: 

Orientation: S - N, head to S 
Position: right side; G? 
Sex: not identified 
Age: adult 

Number offinds: 0 

0 1m 

Fig. 23. Grave 98. 

GRAVE 9 9 

Grave pit: not visible 
Depf/i ofthe burial: 0 - 10 cm below the surface of 

the ground 
Humań remains: 

Orientation: SE - NW, head to SE 

Position: right side; Ge 
Sex: małe 
Age: 35 - 4 5 years 

Number offinds: 0 

* PO 
J K 

0 

tsa> » * ^ i O 

im 
i i 

Fig. 24. Grave 99. 

G R A V E 1 2 1 

Grave pżt: not visible 
Depth of the burial: 45 - 65 cm below the surface 

of the ground 
Humań remains: 

Orientation: W - E, head to W 
Position: left side; Ge 
Sex: female 
Age: 1 9 - 2 3 years 

Number offinds: 1 
Faience bead. Dimension of bead: outside 
diameter 0.5 cm; hole diameter 0.2 cm; 
thickness 0.3 cm 

<5<=a 

J3 
1m 

Fig. 25. Grave 121. 

G R A V E 1 3 7 

Grave pit: not visible 
Depth of the burial: 75 - 85 cm below the surface 

of the ground 
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Humań remains: 
Orientation: W - E, head to W 
Position: right side; ?d 
Sex: not identified 
Age: 9 - 1 0 years 

Number offinds: 0 

k 
(5"H 

1m 

Fig. 26. Grave 137. 

G R A V E 1 4 4 

Grave pit: not visible 
Depth ofthe burial: 1 - 1 2 cm below the surface of 

the ground 
Humań remains: 

Orientation: SE - NW, head to SE 
Position: right side; Fd 
Sex: not identified 
Age: 7 - 1 4 years 

Number offinds: 0 

1m 

Fig. 27. Grave 144. 

G R A V E 1 4 7 

Grave pit: not visible 
Depth ofthe burial: 0 - 10 cm below the surface of 

the ground 
Humań remains: 

Orientation: SW - NE, head to SW 
Position: right side; Ee 

Sex: female 
Age: 20 - 25 years 

Number offinds: 0 

ć2 wr 

1m 

Fig. 28. Grave 147. 

G R A V E 1 7 1 

Grave pit: not visible 
Depth ofthe burial: 0 - 1 0 cm below the surface of 

the ground 
Humań remains: 

Orientation: SW - NE, head to SW 
Position: right side; Gd 
Sex: not identified 
Age: adult 

Number offinds: 0 

^r-

m 

Fig. 29. Grave 171. 

GRAVE 1 8 0 

Grave pit: not visible 
Depth ofthe burial: 0 - 5 cm below the surface of 

the ground 
Humań remains: 

Orientation: W - E, head to W 
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Position: right side; Ge 
Sex: female 
Age: 35 - 45 years 

Number offinds: 0 

1 O 
O 

1m 

Fig. 30. Grave 180. 

GRAVE 1 8 5 

Grave pit: not visible 
Dept/z ofthe burial: 0 - 10 cm below the surface of 

the ground 
Humań remains: 

Orientation: N W - SE, head to N W 
Position: right side; Ed 
Sex: małe 
Age: 20 - 30 years 

Number offinds: 0 

/ 

1m 

Fig. 31. Grave 185. 

G R A V E 1 9 7 

Grave pit: not visible 
Depth ofthe burial: 5 - 35 cm below the surface of 

the ground 
Humań remains: 

Orientation: SW - NE, head to SW 

Fig. 32. Grave 185. 

Position: right side; ?c 
Sex: female 
Age: 25 - 30 years 

Number offinds: 2 
1. Two iron anklets (Fig. 35). 

Size: inside diameters 7.2 - 7.5 cm; band ca. 
2.3 - 2.5 cm wide 

2. Fragment of a stud (Fig. 36). 

A 

/ 

o 1m 
J L 

Fig. 33. Grave 197. 
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Fig. 34. Grave 197. Fig. 35. Grave 197. A pieces of iron anklets. 

Fig. 36. Grave 197. Fragment of a stud. 
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Post-Meroitic/Christian cemetery 

AGNIESZKA KRZYżANIAK 

At Kadero cemetery, besides the Neoli thic and 
Meroitic burials, four objects mos t probably dat-
ing back to the Post-Meroit ic or Chris t ian peri-
ods were also registered. As no e ą u i p m e n t was 
found , exact dat ing was impossible. The only fea-
ture which made it possible to define the chronol-
ogy was the posi t ion of the b o d y as well as the 
shape of grave. 

In the graves 132, 151 and 161 the deceased 
were posit ioned on their right sides with their 
arms along the bodies (graves 132,151) (Fig. 2 and 
3) or with their hands near their face (grave 161) 
(Fig. 4). The grave 132 was partially destroyed. 
There were remnants of cloth on the bones which 
might have been pieces of a shroud in which the 
dead had been wrapped. Ali these objects had very 
clearly marked grave pits. 

In the grave 43 (Fig. 1), the dead was posi t ioned 
on his back, arms along the body. There were pieces 
of wood in the grave as well. These must have been 
remains of a wooden ceiling of the grave chamber 
(Krzyżaniak 1979a: 66-69). 

Ali the graves were located close to each other 
in two no r the rn elevations of the site (Fig.). At 
the same t ime, this was where mos t stones were 
found on the surface of the site. These stones 
might have been the tumul i covering the graves. 
They seem to be mostly f ragments of Neoli thic 
quern stones but it is not unusua l that as the ma
teriał was at hand , it was later used for const ruct -
ing the graves. 

G R A V E 4 3 

Depth oj the burial: 90 - 150 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: NE - SW (Fig. 1) 
Dimension: 105 x 60 cm 

im 

i W 

Fig. 1. Grave 43. 
(1 - fragments of neolithic grindstones, 2 - compact alluvial silt, W - remains of 

wooden roofing of the chamber, S - location of the skeleton) 
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H u m a ń remains: 
Orientation: NE - SW, head to NE 
Side: on the back 
Sex: małe 
Age at death: 25-28 years 

Number offinds: 1 
1. Fragment of neolithic grindstone. No fur-

ther information available. 

L 

G R A V E 1 3 2 

Depth ofthe burial: 10 - 105 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: E - W (Fig. 2) 
Dimension: 152 x 34 cm 

Humań remains: 
Orientation: E - W, head to E 
Side: on the right side, hands along the body 
Sex: female 
Age at death: 30-40 years 

Number offinds: 0 
0 1m 

_i 

l . 

Fig. 3. Grave 151. 

G R A V E 1 6 1 

Depth ofthe burial: 90 - 115 cm below the surface 
of the ground 

Grave pit: oval 
Orientation: S - N (Fig. 4) 
Dimension: 178 x 44 cm 

S? 

1m 

Fig. 2. Grave 132. 

G R A V E 1 5 1 

Depth ofthe burial: 35 - 50cm below the surface of 
the ground 

Grave pit: oval 
Orientation: S - N (Fig. 3) 
Dimension: 198 x 36 cm 

Humań remains: 
Orientation ofthe skeleton: S - N, head to S 
Side: on the right side, hands along the body 
Sex: female 
Age at death: 20-30 years 

Number offinds: 0 

/ / / 
/ / / / 

/ / / 
/ // / 

1m 
J I 1 L. 

Fig. 4. Grave 161. 
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Humań remains: 
Orientation ofthe skeleton: S - N, head to S 
Side: on the right side, with very contracted 

hands 
Sex: female 
Age at death: 17-23 years 

Number offinds: 0 

GRAVE 194 - grave of t he d o g 
Depth ofthe burial: 1 0 - 2 5 cm below the surface 

of the ground 
Grave pit: not visible 

Orientation ofthe skeleton: S - N , head to S 
Side: left side; head twisted and deformed 
Sex: not identified 
Age at death: not identified 

Number offinds: 0 
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Pottery 

MAREK CHłODNICKI 

INTRODUCTION 

Research on early Sudanese pottery, which start-
ed in the 1940s, resulted in a AJ. Arkell presenting 
a description of characteristic traits and the first ty-
pological classification based on differences in ves-
sel decoration (1949; 1953). His classification was 
based on materiał from the Khartoum Hospital and 
Shaheinab. The first petrographic analyses on Neo-
lithic pottery were carried out in the 1970 s (Nord
strom 1972:33-57; Hays & Hassan 1974; Hays 1976). 
Successive attempts to modify and adapt the classi
fication system proposed by AJ. Arkell were under-
taken by R. Haaland (1981), M. Chłodnicki (1982), 
I. Caneva (1988), S. Salvatori and D. Usai (2008). 

The pottery from the Neolithic site at Kadero was 
described for the first time by H.N. Chittick (1955). 
A surface collection of sherds from the site struck 
him as remarkably similar to the ceramics from the 
Esh Shaheinab Neolithic settlement. When Lech 
Krzyżaniak started regular excavations of the site in 
1972, he noted the strikingly Iow freąuency of dot-
ted wavy-line ware and the stylistic and technologi-
cal similarities between materiał from Kadero and 
the A-Group culture (Krzyżaniak 1974:221; 1975b: 
190). Further incremental descriptions of the Ka
dero pottery were published successively by M. 
Chłodnicki. These studies embraced materiał from 
excavations on the southern and northern middens 
(1981; 1982; 1984; 1986; 1987; 1989) as well as from 
the Neolithic graves (1997). The framework for pot

tery description and analysis was adapted largely 
from publications of Nubian pottery presented by 
W.Y. Adams (1964; 1968) and H.A. Nordstrom 
(1972). AJ. Arkelis pioneer work on the pottery 
decoration (1949; 1953) was used as well. 

The collection of Kadero comprises over 
200,000 potsherds and more than 100 complete 
vessels. The materiał from the settlement is very 
fragmentary, but sufficient for identification of 
vessel form, decoration and pot technology. About 
14,000 characteristic fragments (all the rims, the 
bottoms and also body fragments featuring differ-
ent technology or decoration) have been studied. 

Pottery discovered during the first seasons in 
Kadero appeared to be mostly Early Neolithic. 
Simple semicircular bowls of different depths 
and spherical jars with rounded bottoms were the 
only two forms represented in the repertoire. Pots 
were decorated with simple impressed or incised 
designs, or left undecorated, offen the surface 
was covered with red ochrę or sometimes black-
topped (Chłodnicki 1997:29). The finds of the next 
seasons revised this impression of homogeneity, 
bringing to light more Early Khartoum potsherds 
and late Neolithic pottery as well as huge amounts 
of early Neolithic sherds. A certain part of tech-
nologically and stylistically different sherds recalls 
nothing similar from Central Sudan; this collec
tion also seems to be of Neolithic date. The follow-
ing chapter presents all of the pottery (except for 
the Meroitic type) found at Kadero. 
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TECHNOLOGICAL ANALYSES 

Technological analyses did not play an impor-
tant role in the first publications of Neolithic pot-
tery from Central Sudan, attention being focused 
on the vessel decoration instead (Arkell 1953; 
Chittick 1955; Otto 1963). Technological traits, 
such as colour or texture of the surface, - type of 
temper or colour of the break, were merely extras 
in the description. Pottery technology gained im-
portance after 1970 when classifications of Suda-
nese pottery started to be based on microscopic 
analysis (Nordstrom 1972; 1981:243; Hays, Hassan 
1974; Palmieri 1983). 

Pottery fabrics 
Petrographical analyses of the pottery con-

firmed Nile silt to be the materiał of choice for the 
production of vessels in Kadero. Silt is on the aver-
age 60-70% of the ceramic pastę, sometimes a lit-
tle more or less (Chłodnicki 1989:370). Based on 
macroscopic analysis of the size of minerał inclu-
sions, it was estimated that 19.5% of the materiał 
has only very fine and fine temper (< 0.25 mm), 
73.8% medium-size temper (0.25-0.50 mm), 2.1% 
coarse temper (0.5-1.0 mm) and only 0.1% very 
coarse temper (> 1 mm) (Chłodnicki 1982:84). 
Only a smali part of the pottery appears to have 
been made from unmodified Nile silt, whereas 
most of the pottery had sand added to the pastę. 
Nile silt has a dark brown color when dry and 
contains smali amounts of finer (clay) and coarser 
(fine sand) fractions. Analyses of the pottery and 
the sources on the Kadero site have suggested that 
the sand used for this purpose comes from the area 
around the site (Chłodnicki 1989).1 Practically all 
the samples that were analyzed petrographically, 
proved to be of local production (Group M) despite 
some differences in mineralogical composition and 
temper size. This placed the pottery in group lic of 
Hays and Hassans classification (1974). In the Ka
dero pottery, sand grains are - subangular to sub-
rounded with rounded grains being very rare, thus 
indicating that the sand sources were close to the 
river Nile and that Aeolian sand and crushed rock 
were not used. The most popular minerał is quartz, 

but feldspar and mica also occur in smali quantities. 
Fragmented shell is also present occasionally. 

The most common color of the fracture is 
black (47.4%), dark gray (17.2%) and dark brown 
(29.1%), occasionally pale brown (3.1%) and ex-
ceptionally red (0.1%). The most common colors 
according to Munsell Soil Color Charts are: 7.5 YR 
2.5-5 and 10 YR2-5. 

The fracture usually displays one color and the 
oxidation zones are very thin. The latter can be 
thicker and the fracture then is black, gray or dark 
brown at the core and lighter in the outer and/or 
inner zones (1.8%). The fracture can also have just 
two zones: a lighter outer one and a darker one in-
side (1.3%). Occasionally, sherds can be black or 
dark gray on the outside and brown inside (0.0%). 
The analyzed samples have demonstrated that the 
pots were fired at temperatures ranging between 
600 and 800°C, although in one of the cases a tem
peraturę of only 550-600°C was noted.2 

Pottery of group M has a relatively homogene-
ous and compact pastę with strongly cohered tem
per. This is the most typical fabric in the Kadero 
pottery assemblage. It shows some similarities 
with Fabric IA (fine sandy Khartoum Variant type) 
and IC (sandy Abkan type) from Lower Nubia ac
cording to Nordstrom (1972:48-49). 

Two of the analyzed potsherds differ from the 
rest of the materiał in terms of both style and pe-
trography and may represent imports to the Ka
dero site (Chłodnicki 1989: 372-373). This dark 
brown pottery, which has found no parallels so far, 
contains subangular grains of quartz, plagioclase 
and basalt (Group MX; Chłodnicki 1982: 85). 

Organie matter was found only in a smali 
number of the sherds (less than 0.1%; Group R). 
These are carbonized particles visible in the ce
ramic mass or voids visible on the surface which 
are the effect of completely burned chaff or dung 
particles. The pastę is porous and the minerał tem
per is fine to very fine. The color of the fracture is 
black or dark gray. This pottery is less hard than in 
the previous groups. This fabric has some paral
lels with Fabric IIB (dung-tempered, Nubian type) 
and IIE (chaff-tempered, Nubian type) from Low
er Nubia according to Nordstrom (1972:51-53). 

1 Analyses by Maciej Pawlikowski from the Univcrsity of Mining and Mctallurgy (AGH) in Kraków. 
2 Analyses by Maciej Pawlikowski from the University of Mining and Mctallurgy (AGH) in Kraków. 
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Surface properties 
Surface properties include basie surface color, 

coating, texture and lustre (Nordstrom 1972:44). 
Surface burnishing of the vessels was considered 
by AJ. Arkell (1949:93) as an important trait dis-
tinguishing the Neolithic production in Sudan 
from older, Early Khartoum pottery. 

The basie surface color predominant on the un-
coated surfaces of vessels from Kadero is mostly dif-
ferent shades of brown and seldom gray, black or 
red. Brown color on the outside oceurs on 61.8% 
of the pottery from Kadero, 29,4 % of the pottery is 
dark brown, 8% is gray, 0.8% very dark gray or black 
and 0.0%3 is red. Inner surfaces are darker than the 
outside : brown 50.8%, dark brown 33.8%, gray 
12.5%, black and very dark gray 2.9%, red 0.0%. 

Generally, the colors can be divided into two 
classes: brown (and dark brown) and black (gray, 
dark gray). Although the color difference is not al-
ways elear, it is a useful criterium for differentiat-
ing the materiał. AJ. Arkell (1953:74-75) believed 
the pottery with black (dark gray) surface to be 
more popular in the later phase of the Neolithic. 
Pots with gray surface do not constitute a signifi-
cant share of the pottery from the Kadero ceme-
tery, whereas they are important in the burials at 
Kadada and Shaheinab (Arkell 1953:84-88; Geus, 
Reinold 1979:35-81). 

The basie surface color of pots from the graves 
show a fairly common practice of coating the sur
faces with red ochrę to make the pots look more 
attractive. This treatment was applied almost ex-
clusively to the delicate "table" ware. Coated sur
faces oceur on 50% of the pottery from the cem-
etery, but only on 25% from the settlement. The 
coating was applied mostly on the outside and the 
inside of the vessel (70%; Chłodnicki 1982:86). 

Smooth surfaces are very characteristic of the 
Kadero pottery. Burnishing appears on 90% of 
the pots, although the degree of polish may dif-
fer. High-grade polish is characteristic of surfaces 
coated with red ochrę. Only one example of what 
may be a rippled surface was found at the settle
ment (Chłodnicki 1982:86). 

Uncompacted surfaces, rough to different ex-
tents, are also present, although rare. This group 

consists of intentionally untreated surfaces, that 
is, the surfaces are left coarse. The second - larger 
group consists of combed surfaces characterized 
by shallow parallel grooves made with a comb. 
Sharper comb teeth resulted in irregularly scraped 
surfaces. A few potsherds of this kind have been 
found at Kadero. 

Wall thickness and shaping techniąues 
Wall thickness, especially associated with vessel 

size, is an important indicator of the technical level 
of pottery production. When the sample of complete 
vessels is limited, an analysis of the wali thickness for 
the whole assemblage and for the individual vessel 
groups can help in estimating vessel size because of 
the close relationship between size and wali thickness 
(Chłodnicki 1982:Fig. 10). This phenomenon is par-
ticularly well visible in smali and medium-size ves-
sels. A thicker wali means a bigger vessel. 

Tab. 1. Wall thickness of the pottery from Ka
dero (in %) 

Wall thickness 
(in mm) 

Part of the vessel Wall thickness 
(in mm) Rim Body Base 

3 0.9 - -

4 11.3 1.9 3.3 

5 36.5 18.5 16.7 

6 31.8 28.6 20.0 

7 13.8 26.2 20.0 

8 4.3 14.4 16.7 

9 0.9 5.8 20.0 

10 0.5 2.8 3.3 

11 - 1.2 -

12 - 0.3 -

o v e r 1 3 - 0.3 -

100 100 100 

The wali thickness of Neolithic pottery from Ka
dero is mostly 5-7 mm (in 70% of the collection). 
The average wali thickness near the rim is 5.6 mm. 
Thickness more than 10 mm is very rare, even in 
the lower parts of the vessels. The finest pottery was 
only 2.0-2.5 mm thick (Chłodnicki 1979:38). Ves-
sels are obviously thinner near the rim and thicker 
near the base (Chłodnicki 1982:Fig. 3), but there are 
exceptions from this rule (Tab.l). 

3 0.0 % means that the freąuency is less than 0,04 % 
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The coiling t e chn iąue for model ing pots has 
been no ted in only a dozen or so cases (among 
the thousands analyzed). R. Haa l ands roentgen 
examinat ion of po t te ry samples has shown n o 
evidence of the coiling t echn iąue being used in 
the Neoli thic of the Sudan; in effect, Haa land is 
convinced that most probably a paddle-and-anvi l 
t echn iąue was used (Haaland 1981b:162-163). 
This t echn iąue is still k n o w n in Sudan (Haaland 
1981b:186-187). Traces of the coiling t echn iąue 
were found also on pot te ry f r agments f r o m the 
Early Kha r toum (Arkell 1949:191-193) and the 
materiał f r o m Site R12 in the Dongola Reach 
(Salvatori, Usai 2008:9). 

Ware classification 
The ware description consists of three elements: 

Fabric Group: M, MX or R 
Technological groups of pot tery can be distin-
guished based on microscopic analyses. Almost 
100% of the materiał belongs to Fabric Group 
M with sand temper. A smali group belongs to 
Fabric Group MX, also with sand temper. Fabric 
Group R is pottery with organie temper. 

Presence or absence ofcoating: 
0 - no, 
1 - yes 

Surface texture: 
1 - coarse, 
2 - combed, 
3 - scraped, 
4 - burnished brown, 
5 - burnished black (or dark gray), 
6 - burnished, black top, 
7 - rippled 
Distribution of wares in the settlement and in 

the cemetery is different owing to the fact that cer-
tain kinds of pot tery were preferred for placement 
in the graves (Tab. 2). 

Ware M.0.1: Coarse brown orgrayish brown ware 
Fabrics: Fine to med ium sand temper 

(M.O.lb), rarely coarse sand temper 
(M.0.1 a); f racture dark gray, black or dark 
brown; brown or grayish-brown fractures 
are more f reąuen t than in other wares. 
Wall thickness: Usually moderate (5-10 
mm) , rarely thin (4 mm) . 

Tab. 2. Freąuency of different wares at the ce
metery and the settlement. 

Ware 
Cemetery* Settlement 

Ware 
% % 

M.0.1 - coarse brown or greyish brown 
ware 0.8 1.8 

M.0.2 - combed ware 9.7 3.0 

M.0.3 - scraped ware - 0.2 

M.0.4 - brown burnished ware 34.7 61.6 

M.0.5 - burnished black ware 0.8 5.5 

M.0.6 - black-topped brown ware - 0.4 

M.1.2 - red combed ware - 0.0 

M.1.4 - red burnished ware 46.7 24.8 

M.1.6 - black top, red burnished ware 6.5 2.7 

MX.0.1 - coarse exotic ware - 0.0 

R.0.6 - wares with organie temper 0.8 0.0 

R.0.7 - rippled ware - 0.0 

100 100 
* Based on 124 pots and big fragment of pots 

Surface, external: Brown in different hues 
f rom light to dark, rarely gray. Surface 
gritty with no polishing marks. 

Surface, interior. Color usually the same as 
outside, sometimes a little darker. 

Remarks: Rare in Kadero. May be compared 
to Early Khar toum assemblages. 

Ware M.0 .2: Combed ware 
Fabrics: Fine to med ium sand temper, but 

coarse sand can oceur as well. Fractures 
mostly dark gray, dark brown or black, 
but also brown or brownish gray. 

Wall thickness: Usually moderate (5-8 mm) , 
rarely thin (4-5 mm) . 

Surface, exterior: Mostly brown f rom pale to 
dark, sometimes with gray or red patches 
(M.0.2a). Gray surfaces are present as well 
(M.0.2b). Ordinarily, the whole surface 
was combed in different directions. Some
times only the lower part of the vessel was 
combed and the upper part decorated. Oc-
casionally comb marks appear all over the 
pot, but do not cover the whole surface. 

Surface, interior: Color the same as on the 
outside, but gray is more f reąuent . 
Smoothed, the upper part sometimes 
combed and then smoothed. 

Remarks: Not f reąuent , but oceurring in both 
the settlement and the cemetery. 
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Ware M.0.3: Scraped brown ware 
Fabrics: Medium to coarse sand. The temper 

in this ware is the coarsest. Dark colors of 
the fracture are still f reąuen t (dark gray, 
black, dark brown), but light brown color 
is increasingly common (18%). 

Wall thickness: Only moderate (5-8 mm) . 
Surface, exterior: Brown, scraped. 
Surface, interior: Brown, smoothed. 
Remarks: Only smali f ragments have been 

found. 
Ware M.0.4: Brown burnished ware 

Fabrics: Fine to medium sand temper. Frac
ture brown or dark brown, seldom light 
brown. 

Wall thickness: Usually moderate (5-10 m m , 
mostly 5-6 mm) , rarely thin (3-5 mm) , or 
thick (10-15 mm) . 

Surface, exterior: Brown or gray brown, 
sometimes with gray patches. Burnished 
or well smoothed, sometimes lustrous. 

Surface, interior: Brown or dark brown, 
sometimes gray. Generally, the interior is 
darker than the exterior. Sometimes only 
the upper part of the vessel is burnished. 

Remarks: The most popular ware in Kadero. 
Ware M.0.5: Burnished black ware 

Fabrics: Fine to med ium sand temper. Frac
ture black, dark-gray or dark-brown. 

Wall thickness: Usually moderate (5-10 mm) , 
sometimes thin (3-5 mm) . 

Surface, exterior: Black or dark gray. Some
times gray with black patches. Very well 
burnished, sometimes lustrous. 

Surface, interior: Black or dark gray, bur
nished. 

Remarks: This ware was more popular in the 
łate Neolithic. 

Ware M.0.6: Black-topped ware 
Fabrics: Fine to medium sand temper. Frac

ture dark brown, black or dark brown, 
rarely brown. 

Wall thickness: Usually moderate (5-7 m m ) 
or thin (3-5 mm) . 

Surface, exterior: Color brown or dark brown, 
black band near the rim. Burnished. 

Surface, interior: Color dark brown or dark gray 
Remarks: very rare 

Ware M. 1.2: Combed pottery with red external 
surface 

Fabrics: Fine sand temper. Fracture dark 
brown or black. 

Wall thickness: Thin 4-5 m m . 
Surface, exterior: Combed, red. 
Surface, interior: Red, smoothed. 
Remarks: Very few fragments. 

Ware M . l .4: Red burnished ware 
Fabrics: Fine to med ium sand temper, coarser 

sand exceptionally. Fracture black, dark 
gray or dark brown, sometimes with dark 
core and lighter sides or dark inner zone 
and lighter outer one. 

Wall thickness: Usually thin (2-5 mm) , rarely 
moderate (5-7 mm) , exceptionally thick 
(10 m m only near the base). 

Surface, exterior: Red in different hues, some
times reddish-brown. Sometimes with gray 
patches. Occasionally lustrous (well polished). 

Surface, interior: Usually also coated (M.1.4a), 
sometimes only in the upper part. When un-
coated, the inside surface is brown (M.1.4b), 
sometimes gray or dark gray (M. 1.4c). 

Remarks: "Table" ware, the finest in Kadero. 
Ware M.l .6 :Red black-topped ware 

Fabrics: Fine to medium sand temper. Frac
ture black, dark gray or dark brown, some
times with dark core and lighter sides or 
dark inner part and lighter outer one. 

Wall thickness: Usually thin (3-5 mm) , also 
moderate (5-8 mm) . 

Surface, exterior: Red, lustrous. Band of black 
triangles or bows near the rim. 

Surface, interior: Red or brown, rarely gray or 
black. Burnished. 

Ware MX.0.1: Coarse exotic ware 
Fabrics: Medium-size and coarse sand tem

per with basalt particles. Fracture very 
dark brown. 

Wall thickness: 7 m m . 
Surface, exterior: Coarse brown. 
Surface, interior: Coarse brown. 
Remarks: Only two fragments distinguished. 

Ware R.0.6: Burnished black ware 
Fabrics: Fine sand temper, pores after firing 

left by the temper or bits of charcoal. 
Fracture black. 
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Wall thickness: Moderate (5-8 mm) . 
Surface, exterior: Dark brown to dark gray, 

burnished. 
Surface, interior: Black, burnished. 
Remarks: Very rare. 

Ware R.0.7: Rippled brown ware 
Fabrics: Fine sand temper and charred parti-

cles. Fracture dark gray. 
Wall thickness: Moderate (6 mm). 
Surface, exterior: Brown. 
Surface, interior: Gray. 
Remarks: Only one potsherd found. 

VESSEL FORM 

The te rm vessel shape concerns the contours of 
the entire vessel and the proport ional relations be-
tween the various dimensions. Vessel form is here 
used as a wider notion embracing the connection 
between shape, size and morphological details (see 
Nords t rom 1972:68; Chłodnicki 1982:89-93). 

Research on Neolithic pottery f rom central 
Sudan has yet to establish a classification system 
to encompass all of the Neolithic vessel forms 
known. Arkells system was burdened by the frag-
mentary state of the materiał f rom the Shaheinab 
settlement and the limited variety of vessel forms; 
hence he referred to all the vessels as bowls (Ar-
kell 1953:69-76). From pottery of the burials at 
Shaheinab Arkell distinguished bowls, deep bowls, 
ladle-pots, saucers, feeding cups, bowls with con-
stricted mouth and globular pots (Arkell 1953; 
84-88). The analysis is of the Kadero settlement 
ceramic, where not many complete vessels were 
available (Chłodnicki 1979; 1982), is based on the 

Tab. 3. Compar ison of the vessel shapes groups 
on the cemetery and settlement. 

Shape group Cemetery Settlement 

US - unrestricted simple vessels 51,2 48,7 

UD - unrestricted vessels with conical 
contour 1,7 0.0 

RS - restricted simple vessels 42,9 51,3 

RC - restricted vessels with concave up-
per part 1,7 0.0 

RN - restricted vessels with short neck - 0.0 

Ul - unrestricted vessels with S-shape 
contour 2,5 -

contours of the upper parts of the vessels. These 
contours and random preserved values of the 
r im diameter/height (H reconstructed with some 
probability) and r im diameter /maximum diame-
tre indices were the basis for distinguishing eight 
different types of vessel shapes (US 1-4, RS 1-3, 
RNI; Chłodnicki 1982:90). Successive attempts 
were based on a differentiation between basie ves-
sel shapes, proport ions and size (Reinold 1987:30-
31; Salvatori, Usai 2008:10-11). 

Vessel shape 
The materiał from the cemetery at Kadero pro-

vided a larger number of complete vessels com-
pared to the settlement site, but even then the Ka
dero series remains innumerous, counting less than 
100 pots and twenty or so almost complete vessels. 

The system for Neolithic pottery description and 
classification proposed by H.A. Nordstrom (1972: 
6872) is based on shape modes which are "an ana
lytical synthesis of the shapes of several vessels, 
characterized by a specific contour element [...] 
and certain rangę of the proportional indices" (Nor
dstrom 1972:72). This system, was adopted for the 
central Sudanese Neolithic pottery (Chłodnicki in 
press), and has been used extensively in this study. 

Despite its three-dimensionality, pottery shape 
tends to be analyzed in the vertical section which 
is much more differentiated, but often difficult to 
reereate when the materiał is fragmentary. The 
horizontal section is mostly round and hence plays 
only a supplementary role; in Kadero, the collec-
tion of intact forms f rom the cemetery demon-
strated that an oval shape of the horizontal section 
was not uncommon. 

Vessels with a similar arrangement of character-
istic points on the vessel contour are placed in the 
same shape group. Six shape groups were distin
guished on these grounds in Kadero (Tab. 3, Fig. 1). 
US - unrestricted vessel with simple contour. The maxi-

mum diameter is on the rim top level. They have 
one convex zone (xi) or two zones — lower convex 
(xi) and upper vertical (du) — without any signifi-
cant transition between two zones. This shape is 
very popular in the Neolithic of Sudan. 

U D - unrestricted vessel with one straight, diver-
gent zone (di). The maximum diameter is on 
the r im top level. These pots are very rare. 
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Fig. 1. Yessel shape groups. 

RS - restricted simple vessel with simple contour. 
The maximum diameter is on the body level. It 
consists of two convex zones — upper (xo) and 
lower (xi). The most popular shape in Kadero. 

RC - restricted vessel with upper zone straight or 
slightly concave. The maximum diameter is 
on the body. It consists of two zones — lower 
(xi) and upper (do). Rare shape. 

RN - restricted vessel with short neck. It consists 
of three zones (xi + xo + vo). The maximum 
diameter is on the body. 

Ul - unrestricted inflected vessel with S-shaped con
tour and four zones (xi + xo + vo + vi). The maxi
mum diameter is on the rim top level; it is much 
wider than the body — caliciform beakers). 

Vessel index and basie parameters 
The most important parameters for vessel de

scription are height (H) maximum diameter (Md) 
and rim diameter (Rd). The proportional relation
ship between the height and maximum diameter is 
of greatest significance, especially for the simple
shape pots, like in Kadero. This ratio (Vi  Vessel 
index) is expressed as M d / H x 100. 

The Vi supplies a basis for differentiat ing open 
simple vessels where Rd = Md, and is also very 
impor tan t for the other vessels (Rd<Md). The 
border between types is mostly Vi = 1 0 0 and 200, 
somet imes addit ionally 300 and 50. It depends 
on the character of the examined pot tery (Nor
d s t r o m 1972:72; Chłodnicki 1982:90; Reinold 
1987:30). The diameter index (Di) is of supple
men ta ry impor tance in the case of restr icted ves
sels. It is especially impor tan t when vessels are not 
complete (height cannot be reconstructed) and 
only this index can be de te rmined (Di = Rd/Md x 
100). In Kadero, three groups of pot tery were dis
t inguished according to the Di: A  more than 85, 
B  between 75 and 85, C  below 75 (Chłodnicki 
1982:Tab. 8). The relationship between shape and 
vessel index is expressed in several vessel shape 
sub groups (Tab. 4, Fig. 2). 

Morphological details - base and rim shapes 
Bases 

A l : 46 pointed bases were found, probably con
nected with the Early Khar toum phase of the 
site (Fig. 8.12). 
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A2: rounded bases, are characteristic of the 
Sudan Neolithic, and are also typical of the 
Kadero pottery (Fig. 21). They vary from pa-
raboloid to spherical. 

B: Five examples of fiat bases were encoun-
tered in the settlement materiał (Fig. 18.3) 
and two from the cemetery (Fig. 29.9-10), the 
latter being of Late Neolithic chronology. 

Rims 
Three kinds of rim shapes are present (Fig. 3): 
A: simple, direct. Direct rims are mostly round

ed in shape (Al), sometimes slightly pointed 
or thickened. Rims with an angular transition 
between the rim top and exterior or interior 
are also popular (A4). Rims with flattened 
shape are also not exceptional (A2). Rims of 
type A5 and A6 occur only occasionally. Di
rect rims are the most popular in the assem
blage from Kadero, comprising about 80% of 
the materiał from the settlement (Chłodnicki 
1982:Tab. 9), and 90% from the cemetery. 

B: modeled, reverted. Among the modeled, 
reverted rims (B) only rims with rounded 
rim top modeled into a rounded lip (B1B2) 
are common, especially in restricted vessels 
of bigger size. In this category, a third of the 
rims is modeledreverted, comprising almost 
20% of the settlement assemblage and 10% 
of the cemetery one. Other rims from the B 
group occur sporadically. 

C: modeled, everted Modeled, everted rims occur 
only sporadically in Kadero (Chłodnicki 1982:91). 

Generally, the orifice of the vessel is horizontal, 
occasionally however it is modified regardless of 
whether the vessels are restricted or unrestricted. 

There is a group features a kind of handle formed 
on one side of the rim (Fig. 28.811). The horizontal 
section of these vessels could be rounded as well as 
ellipsoidal. Fragmentation of the materiał makes it 
difTicult to recognize pots with such hornshaped 
handles. There are only two evident examples noted 
in the assemblage. The same goes for pots with wavy 
rim line (Fig. 28.7), but the materiał from the graves 
indicates that it is not an exceptional phenomenon. 

Vessel size 
Vessel size is sometimes described by the height 

and diameters. It is perfect for grouping vessels of 

Tab. 4. Yessel shapes (in %) 
Vessel shape Vi Di Cemetery* Settlement** 

US 1 >300 100  1.8 

US 2a 
2b 

300250 100 

4.1 6.2 
US 2a 

2b 250200 
100 

4.1 4.1 6.2 

US 3a 
3b 

200150 100 28.9 

47.1 40.4 
US 3a 

3b 150100 
100 

18.2 47.1 40.4 

US 4 < 100 100   0.3 

UD 1 >100 100 0.8 0.8 + 

UD 2 < 100 100 0.8 0.8 + 

RS la 
lb 

> 150 

> 85 

5.8 

25.6 24.2 
RS la 

lb < 150 > 85 19.8 25.6 24.2 

RS 2a 
2b 
2c 

> 150 

8575 

0.8 

9.1 17.4 

RS 2a 
2b 
2c 

100150 

8575 

6.6 

9.1 17.4 

RS 2a 
2b 
2c < 100 8575 1.7 9.1 17.4 

RS 3a 
3b 

> 100 

< 75 

7.4 

8.2 9.7 
RS 3a 

3b < 100 < 75 0.8 8.2 9.7 

RS 4 ?   + 

RC < 150 > 85 1.7 1.7 + 

RN ? ?   + 

Ul < 100 100 2.5 2.5 + 

100 100 100 
* 121 pots analyzed 

** 339 fragments of pots analyzed 

the same shape, less so when vessels of different 
shape are concerned. Rim diameter is the param
eter that is most easily recognized in the fragmen
tary materiał from the settlement (almost 700 pot
sherds were measured). The smallest pots are 5 cm 
in rim diameter, the biggest almost 50 cm. In the 
group of unrestricted vessels the predominant size 
falls within the 1620 cm rangę, among restricted 
vessels it is 24-28 cm (Chłodnicki 1982:92). Re
stricted vessels are also generally bigger than un
restricted ones with the same rim diameter (sińce 
they are obviously deeper, the body diameter is a 
factor of overall size). 

A better method for size differentiation was 
proposed by H.A. Nordstrom (1972:79) using the 
diagonal of the square formed by the height and 
maximum diameter of a vessel. Using this loga-
rithmic scalę, vessels were classified by him into 
four groups: smali (A), medium (B), large (C) and 
very large (D). 

Medium-size vessels predominated at the cem
etery in Kadero with large vessels occurring as well 
(Fig. 4, Tab. 5). The value of the greatest dimension 
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Fig. 2. Vessel shapes. 

for most vessels was between 20 and 30 cm. Few 
smali vessels as well as very large ones (preserved 
only as fragments) have been recorded. Compared 
to the cemetery, large vessels were more f reąuent 
at the settlement site. Very big pots were also much 
more freąuent . 

Vessel size is expressed very well by volume. 
This can be evaluated only for complete vessels. 
Most of the Kadero vessels had a capacity of 1-2 

liters, but a volume of 8 liters is not rare. The big-
gest pots could have contained up to 35 liters of 
fluid. 

Vessel forms 
The form types have been established on the 

basis of the above criterion: vessel shape, morpho-
logical details and vessel size. Nine groups of vessel 
forms were distinguished - in the Kadero materiał 
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Fig. 3. Rim shapes. 

(Fig. 5). Not all of the following forms were found 
at the cemetery (Tab.5). 

SB - simple bowls with simple contour and 
rounded base; (what shape) 

SB 1 - simple shallow bowls. This form is rather 
rare in the settlement and was not found in 
the cemetery at all. Generally, pots of this 
type are smali or medium-sized with a capac-

ity not exceeding 0.5 1 (Chłodnicki 1982:93). 
The form was much more popular in the Late 
Neolithic rather than in the Early Neolithic. 

SB 2 - simple medium-deep bowls. This form 
is present both in the cemetery and the set
tlement, but is not very common. Pots are of 
smali or medium size, rarely big. Their capac
ity is mostly ab out 1 liter. 
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Tab. 5. Vessel forms from the cemetery (A - z = 
10 - 15.9 cm, B - z = 16-24.9 cm, C - z = 
25-51 cm, D - z = over 51.1 cm. 

A B C D A B C D 

Fig. 4. Comparison of the vessel size in cemetery 
(right) and settlement (left). 

SB 3 - simple deep bowls. Very common in 
Kadero, at the cemetery as well as in the set
tlement. Mostly vessels of medium size and 
capacity of 12 liters, but bigger forms with 
capacity more than 3 and 8 liters are also 
common. 

SB 4  very deep bowls. This form does not oc
cur at the cemetery and is rare in the settle
ment (Chłodnicki 1982:P1.12). 

SC  simple cups or smali pots with fiat base 
and UD, RS or US shape; 

SC 1  deep cups with fiat base and simple di
verse shape (SD). Only one pot of this form 
was found in the cemetery. 

SC 2  very deep cups with fiat base and simple 
diverse shape (SD). This form also is known 
from one pot only. 

SC 3  very deep cups with fiat base and re
stricted simple shape (RS). Fragments of this 
form were found in the settlement along with 
a few other fragments of smali pots with fiat 
base. Ali the cups are of similar smali size. 

OB  bowls with oval horizontal section and RS 
or US shape; 

OB 1  oval bowl with US shape. One pot of 
this shape was found in a grave. 

OB 2  oval bowl with US/RS shape. One pot 
of this shape was found in a grave. No pots 
of OB shape were recognized in the materiał 
from the settlement. The two OB bowls from 
the cemetery are of medium size. 

LP  ladle pots, restricted (RS) or unrestrict
ed (US) vessels with the handle on one side. 
Complete forms found at the cemetery. They 
are smali or medium size. While they are 

Vessel form 
Smali 

A 
Medium 

B 
Big 
C 

Very big 
D 

SB 2  medium deep 
simple bowls 1 4 

SB 3  deep simple bowls 3 39 13 

SC 1  deep straight cups 1 

SC 2  very deep straight 
cups 1 

OB 1  oval bowls with 
US contour 1 

OB 2  oval bowls with 
US/RS contour 1 

LP 1  laddle pots 1 4 

WB  bowls with wavy 
rim 1 

CB  caliciform beakers 3 

GJ 1  deep globular 
jar with slightly narrow 
orifice 1 11 14 1 

GJ 2  deep globular jars 
with medium narrow 2 6 

GJ 3  deep globular jars 
with narrow orifice 2 8 

GJ 4  very deep globular 
jars 1 1 1 

RJ  restricted vessel 
with straight or convex 
upper part 2 

NJ  restricted necked 
vessels 

Together 7 67 48 1 

present in the settlement materiał, they are 
difficult to recognize. They could be of RS as 
well as of US shape. 

WB  wavy bowls with wavy rim and simple 
US shape. One vessel of this type was identi
fied from a grave. Impossible to distinguish 
when the pottery is fragmented. 

CB  caliciform beakers with Ul shape. This 
form is known only from graves and is ex
tremely characteristic of the Late Neolithic 
rituals connected with mortuary cult. The 
three pots from Kadero came from two 
graves. 

GJ  restricted vessels with rounded base and 
simple shape (RS); 
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GJ 1 - d e e p , s l ight ly r e s t r i c t e d p o t s w i t h a b o d y 

o n l y s l ight ly w i d e r t h a n t h e or i f ice . O n e of 

t h e m o s t c o m m o n f o r m s in b o t h s e t t l e m e n t 

a n d c e m e t e r y c o n t e x t . It o c c u r s in d i f f e r e n t 

sizes f r o m s m a l i t o v e r y big. T h e y h a v e a ca-

p a c i t y of m o s t l y a r o u n d 4 - 5 l i ters, s o m e t i m e s 

e v e n u p t o 35 l i ters . This t y p e of vessel d i f f e r s 

o n l y s l ight ly f r o m f o r m SB 3: t h e r i m s a re of-

t e n s l ight ly i n v e r t e d a n d M d is o n l y s l ight ly 

w i d e r t h a n R d . 

GJ 2 - d e e p r e s t r i c t e d vessels w i t h a b o d y m o d -

era te ly w i d e r t h a n t h e or i f ice . This f o r m is 

less c o m m o n t h e n GJ 1 b u t still a b u n d a n t . 

In t h i s t y p e l a rge vessels are m o r e n u m e r o u s 

t h a n m e d i u m - s i z e p o t s . 

GJ 3 - d e e p r e s t r i c t ed vessels w i t h t h e b o d y sig-

n i f i c an t l y w i d e r t h a n t h e or i f ice . Less c o m 

m o n t h a n GJ 2 b u t still a b u n d a n t at b o t h t h e 

s e t t l e m e n t a n d t h e c e m e t e r y 

GJ 4  v e r y d e e p r e s t r i c t e d vessels w i t h t h e 

b o d y m o d e r a t e l y o r s ign i f i can t ly w i d e r t h a n 

t h e or i f ice . T h e i r p r e s e n c e in t h e graves s h o w s 

t h a t t h e t y p e w a s k n o w n , a l t h o u g h n o t v e r y 

c o m m o n in K a d e r o . It is n o t d i s t i n g u i s h a b l e 
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among the fragmented pottery from the set-
tlement. 

RJ - restricted vessels with rounded base and 
RC shape. Deep restricted vessels with con-
vex or straight upper part. Two pots from the 
cemetery were classified as this type. Indistin-
guishable in the materiał from the settlement. 

NJ - restricted necked vessels with rounded 
base and short neck (RN). Deep restricted ves-
sels with short neck. Not present in graves and 
only one fragment found at the settlement. 

The vessel form and "size-comparison can be 
seen in Table 5. The list is not yet complete, es-
pecially for vessels of US and RS shape. Very big 
bowls are absent from the flrst group and are rare 
in the second one, while being quite common at 
the settlement. 

DECORATION 
The decoration of the Khartoum Neolithic 

pottery is a freąuently discussed in literaturę, es-
pecially with regard to materiał from settlements 
where decoration is the main or sole criterion for 
typological differentiation (Arkell 1953:68-77; 
Haaland 1981:164-171; Chłodnicki 1982:93). 

AJ. Arkell selected the following types of vessel 
decoration: 
on unburnished surface 

• dotted (impressed) wavy lines 
on burnished surface - impressed decorations 

• dotted wavy lines 
• two lines of triangles alternating with two 

lines of dots and variants thereof 
• multiple lines of closely spaced dots 
• two lines of triangles or V-s with one line of 

dots between them and variants thereof 
• close zigzag of dotted lines and variants 

thereof, zigzag of curved dotted lines, 
• zigzag of continuous lines, 
• fish-scale pattern; 

incised decorations 
• horizontal lines, 
• semicircular panels 

various atypical decoration 
Later classifications of the decoration of the 

Khartoum Neolithic pottery have all grown out of 
Arkells first attempt based on Shaheinab (Arkell 
1953:68-77, the tendency being to combine his 

types into bigger taxonomic units (Haaland 1981: 
165; Chłodnicki 1982:97-104). Types of decora
tion unknown at Shaheinab were also included. I. 
Caneva proposed an entirely different and inter-
esting classification (1988:83-110) based on four 
principal decoration techniques: 

I - rocker stamp technique, 
II - alternately pivoting stamp technique, 
III - single impressions technique, 
IV - incisions. 
The second step in her classification was the 

identification of the implements used for this pur-
pose: with serrated edge, with plain edge, double-
pronged or single-point. Elements of decoration 
and motifs were the third step in this classification 
(Caneva 1984:83). 

Rich decoration is extremely characteristic of 
the Sudanese Neolithic. For example, 80% of the 
pottery assemblage from the Kadero settlement 
bore some sort of decoration on the body (Haaland 
1981:Pls 26-31; Chłodnicki 1982:93; Arkell 1953: 
78). When including in the count also vessels with 
undecorated body but with rim bands or rim top 
decoration, the percentage of decorated pots rises to 
88.1% (Chłodnicki 1979:61). In the Kadero ceme
tery, 63% of the pottery is decorated, however if one 
includes the plain vessels with plain red polished 
body and with decorated rims the total of decorated 
vessels in the assemblage rises to 78%. 

Since surface treatment like coating with red 
ochrę is also deemed a decoration, it can be stated 
that 90% of the ceramics demonstrates not only 
simple surface finishing, but a desire on the part of 
the potter to create an aesthetically pleasing effect. 
The repertoire of decorative motifs identifled in 
the cemetery assemblage is not as differentiated as 
in the case of finds in the settlement. Undoubtedly, 
this is due to the fact that vessels found in graves 
were specially preselected for ritual burial purpo-
ses and thus do not reflect the possible variety used 
by the community. 

Studying the Kadero materiał, we distinguished 
three zones of decoration on the vessel: rim top 
decoration, rim bands, and body patterns. 

Impressed but also incised, decoration, is the 
most characteristic of the Sudanese Neolithic Pe
riod. Production technique has been considered 
of particular significance with experimental stud-
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Fig. 6. Rim top decoration. 

ies being made such as those by I. Caneva (1978; 
1983; 1984) and R. Haaland (1981:171-186). A.J. 
Arkell (1953: 70-72) had already suggested the use 
of the spine a catfish (Synodonthis) or the shell of 
the Nile bivalve (Aspatharia) as a tool for produc-
ing the decoration. 

A double-pronged stick was added to this list 
later (Caneva 1978:Fig. 5) as well as the opercu-
lum of the land snail (Pila ovata; Haaland 1981: 
pl. 16). Implements of bone or flint flakes could 
have been used as well (Chłodnicki 1982:94). The 
rocker-stamp technique (Caneva 1988:84-94) was 
the most popular, while the alternately pivoting 
stamp technique was seldom used (Caneva 1988: 
94-100). Occasionally, the simple impression tech-
nique is also encountered (Caneva 1988:100-101) 
and incised decoration was very popular. 

Rim top decoration 
Rim top decoration was common in the Ne-

olithic of Central Sudan, but only on pots with 
the certain kinds of body decoration, whereas on 
other vessels it occurred only was sporadically 
to say the least (Chłodnicki 1982:P1. 13). Rim 
top decoration occurs on 25% of the Kadero as-
semblage. The classification is based on decora-
tive motifs, that is, impressions produced with 
a single application of the tool dedicated to the 
task (Chłodnicki 1982:96). Five groups have been 
identified (Fig. 6): 
A. a stroke or line made with the edge of a sharp 

tool, 
B. dotted line made with a comb stamp, 
C. motifs produced by a single stamp of various 

shapes. 
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Combinations of pattern elements (AB and 
AC) occur sporadically. The presented classifica-
tion does not differ in any way from one proposed 
earlier (Chłodnicki 1982:96, Fig. 14). 

A. Strokes made with the edge of a sharp tool. 
A 1. Line or of strokes at right angle to the 

rim line; common (5%), 
A 2. Obliąue strokes; the most popular 

decoration (51%), 
A 3. Herring-bone decoration; rare (3%), 
A 4. Criss-cross decoration; rare (4%), 
A 5. Zigzag decoration; very rare (0.5%), 
A 6. Cross and stroke decoration; uniąue 

(0.0%). 
B. Dotted line made with a comb stamp 

B 1. Oblique dotted lines, thin lines; com
mon (10 %), 

B 2. Like BI, but made with implement 
with thicker teeth; rare (3%), 

B 3. Line of crescents made with comb; 
common (14%), 

B 4. Herring bone pattern; uniąue (0.1 %), 
B 5. Criss-cross pattern; uniąue (0.2%). 

C. Different motives produced with a single 
stamp 

C 1. Row of rounded or oval dots; rare 
(2.2%), 

C 2. Maces-shaped; uniąue (0.1%), 
C 3. Triangles; uniąue (0.3%), 
C 4. Crescents; rare (3%), 
C 5. Tear-shape; uniąue (0.1%), 
C 6. Sąuares; very rare (0.5%), 
C 7. Different stamp-combinations; very 

rare (1%). 
AB. Combination of A and B motifs; uniąue 

(0.1%). 
AC. Combination of A and C motifs; very 

rare (0.5%). 
The rangę of diverse rim top decoration is con-

siderable, but only a few types are more common. 
Simple types, such as obliąue or dotted lines (A2a, 
BI a-c, B3b), predominate, comprising over 70% of 
decorated rims from the settlement. The number 
at the cemetery is more than 90%. Other deco
ration, such as criss-cross or zigzag, constitutes 
only an insubstantial percentage. Of the 86 distin-
guished variants only 14 are more freąuent than 
1%. Half the decoration types are known from less 

than three specimens (29 types fragments from a 
single specimen; Chłodnicki 1982:Fig. 14). 

Rimbands 
Separate rim band decoration occur surround-

ing the orifice of the vessel and sometimes bor-
dering the body decoration. This kind of decora
tion occurs only on pots with undecorated body 
(25.5%) or with a multilateral structure in the 
design (72.6%). On other pots, it is very rare. The 
decorations were produced with three techniąues: 
A - engraving (71.5%), B - impression (3.8%), and 
C - coloring (24.7%). Modeled plastic bands (D) 
occurred on only two fragments (Fig. 7). 
The following decoration motifs were distin-
guished within this overall framework: 
A. Horizontal incised lines, 1-9 lines, but mostly 

2-4 lines; common on pots with semicircular 
panels on the body (Fig. 16. 6-7): 71.5% 

B 1. Horizontal lines of impressed dots, 1-6 lines; 
common on pots with semicircular panels of 
impressed dots on the body of the vessel(Fig. 
16.11): 3.0% 

B 2. Short vertical strokes, 3 mm long; this deco
ration type, as well as the two following ones 
(B 3 and B 4) are rare: 0.1% 

B 3. Bands of parallel, diagonal lines made with a 
comb (Fig. 17.1-2): 0.2% 

B 4. Bands of triangles produced with rocker 
stamp techniąue (Fig. 17.15): 0.4% 

C 1. Black-top decoration (Fig. 19. 3,5, 6) - col-
our applied as black triangles ; this kind of 
decoration occurs in connection with red 
polished portery (Fig. 19.5-6): 18.3% 

C 2. Black coloured bands near the rim; up to 2 
cm (but mostly 1 cm) wide (Fig 19. 8-10): 
6.3% 

D 1. Modeled plastic band; known from only one 
example (Fig. 17.17): 0.0% 

D 2. Modeled plastic band decorated with comb 
impressions; known from only one example 
(Fig 17.5): 0.0% 

Body decoration 
Body decoration motifs were divided into 

groups according to techniąue, patterns and style: 
I. Simple impressed decoration with con-

centric or asymmetric patterns, produced 
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Fig. 7. Rim bands. 

with rocker-stamp techniąue or alter-
nately pivoting stamp. 

II. Impressed decoration with multilateral 
patterns produced by rocker-stamp tech
niąue. 

III. Incised decoration with concentric or 
asymmetric patterns produced by a comb 
or single point (stylus). 

IV. Incised decoration with multilateral pat
terns produced by a single point (stylus). 

V. Complex geometrie decoration produced 
by single point and simple impressions. 

G r o u p I. Simple impressed decoration with con
centric or asymmetric patterns, produced 
with rocker-stamp technique or alternately 
pivoting stamp. 

Type LA. Dotted wavy-line; found at Kadero 
on very few pieces. Arkell (1953:68-
69) believed it to be a typological link 
between the Khartoum Mesolithic 
and Khar toum Neolithic. 

Two subtypes distinguished: 
Subtype LAL Series of 4-6 wavy lines with 

dots alternating with straight lines of im
pressed dots (Fig. 8.6-11); unburnished. 
Decoration characteristic of the Early 
Khartoum. 

Subtype I.A2. Decoration produced by alter
nately pivoting stamp (Caneva 1978: fig. 
5.9); series of two parallel dotted lines cov-
ering the surface (Fig. 10.2-3), burnished; 
probably the earliest fine ware of the Khar
toum Neolithic (Arkell 1953:69). 
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Type I.B. Different combinations of triangles 
or vees and dots between them; pro-
duced with the rocker stamp tech-
nique. The most characteristic deco-
ration of the Khartoum Neolithic. 
The type encompasses a number of 
different types distinguished by AJ. 
Arkell (1953:69-72). Difference be
tween subtypes are often dimcult to 
apply. 

Subtype I.B1. Two lines of triangles or vees; 
impressions shaped differently depend
ing on the implement used, f rom fully 
impressed eąuilateral triangles to elon-
gated angles (Fig. 9; 10.4-7). Produced 
by rocker stamp techniąue or alternately 
pivoting stamp. Rim top decoration often 
combined with this type of body decora
tion (30%). 

Subtype I.B2. Two lines of triangles and one 
line of dots between them. This decora
tion as well as the four following ones 
produced by rocker stamp with serrated 
edge (fig. 10.8-12). Decorated rim tops 
occur on 20% of pottery thus decorated. 

Subtype I.B3. Two lines of triangles and two 
lines of dots between them (Fig. 10.13; 
11.5); the triangles are shorter and more 
compact than in the previous subtypes 
and the dots have a tendency to join into 
a line. Rim top decoration occurs sporad-
ically. 

Subtype I.B4. Two lines of triangles and 3 to 
7 lines of dots between them (Fig. 11.3); 
the triangles are more simplified than be-
fore and become more similar to dots or 
strokes. Rim top is rarely decorated, only 
when the number of dotted lines does not 
exceed four (Chłodnicki 1982:P1. 13). 

Subtype I.B5. One line of triangles and sev-
eral lines of dots (Fig. 10.14; 11.2, 6); in-
cludes decoration with one of the lines of 
triangles (mostly the lower one) degener-
ated into points; one line of triangles and 
up to 9 lines of dots (mostly 3-5 lines). 
Rim top seldom decorated. 

Subtype I.B6. Evenly spaced dots (Fig. 11.7-
9); results f rom the simplification of type 

I.B decoration (mostly I.B4 and I.B5). The 
rocker stamp impressions are very close 
together and it is dimcult to distinguish 
separate elements of the decoration. Rim 
top seldom decorated. 

Type I.C. Zigzag of dotted lines; long tradition 
in Sudan and northeastern Africa. In 
Nubia, it occurs in the Early Khar
toum period and continues in Kerma 
(Arkell 1949:94); it is present in all of 
the cultures of the region. Concentric 
patterns are not the rule as they were 
in type I.B, the decoration often be-
ing composed asymmetrically. Three 
subtypes distinguished by shape of 
zigzag and its density, but the differ-
ences between particular subtypes 
are not elear and more than one sub
type may occur on a single vessel. 

Subtype I.C1. Close zigzag of dotted lines 
produced with rocker stamp techniąue; 
known already f rom the Early Khartoum 
(Fig. 12.6). Other subtypes of dotted zig
zag decoration descendant f rom this sub
type. Rims are rarely decorated but with a 
tendency toward greater f reąuency when 
the zigzag is more spaced. 

Subtype I.C2. Zigzag of well-spaced dotted 
lines (Fig. 12.10); one third of the pottery 
decorated in this way has a decorated rim 
top (Chłodnicki 1982:P1. 13). 

Subtype I.C3. Zigzag of curved dotted lines 
(Fig. 12.9); probably made with serrated 
Aspatharia shell (Arkell 1953:72-73; 
Caneva 1978:fig. 5.1-2). Rim top deco
rated less freąuently than in subtype I.C2 
- 16 % (Chłodnicki 1982:pl. 13). 

Type I.D. Zigzag of continuous line (Fig. 14); 
also probably produced with the As
patharia shell. Rim top often deco
rated - 42 %, especially on specimens 
where the zigzag is more curved 
(Chłodnicki 1982:P1. 13). 

Type I.E. Parallel lines of impressed dots (Fig. 
15); produced with alternately piv-
oting stamp as in subtype I.B1, but 
also possibly with serrated ring (Jór-
deczka et alii: in press: figs 6-10). 
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Dots in each line are the same or 
different, but repeated in the same 
sequen.ce; distances between lines 
f rom 5 to 10 m m . More than 80% of 
pottery with this decorat ion also has 
a decorated r im top. Two subtypes 
distinguished: 

Subtype LEI. Dots big and well spaced (Fig. 
15.6); r im top decoration less abundant; 

Subtype I.E2. Smali dots very close together, 
forming a line (Fig. 15.7). 

Type LF. Decorations made with fingernail im-
prints (Fig. 17.9,11); is not used fre-
quently but occurs in many Neolithic 
sites, sometimes combined on the 
same pot with the dotted zigzag (Fig. 
13.8-9). 

Type I.G. Imprints of different simple stamps, 
covering the entire surface (Fig. 17. 
7-8, 10, 12); known f rom a few smali 
pottery fragments. 

Type I.H. Bands of oblique comb impressions, 
sometimes divided by horizontal dot
ted or incised lines (Fig. 17.34); only 
a few fragments found. 

Type LI. Herringbone impressed pattern (Fig. 
17.5). 

Group II. Impressed decoration of multilateral 
structure produced with the rockerstamp 
technique, applying the same motifs as in 
types I.BE, but arranged in a different way. 
The decoration is mostly quadrilateral in 
structure and is arranged in semicircular 
panels (Fig. 16.912). Trilateral as well as 
multilateral structure also observed. 

Type II.A. Semicircular panels covering the en
tire external surface of the vessel; same 
motifs as in types I.BD. One horizon
tal line of decoration forms a rim band. 

Subtype II.Al. Different combinations of 
triangles and dots and zigzags (Fig. 16. 
910, 12); seldom encountered at Kadero. 

Subtype II.A2. Dotted lines. Frequent sub
type, consisting of semicircular lines of 
smali dots (as in subtype I.E2), spaced 
24 m m (Fig. 16.11; 26.15). Rim top oc
casionally decorated. 

Group III. Incised decoration with concentric or 
asymmetr ic structure, produced with a comb 
or single point (stylus). 

Type III.A. Wavy line. 
Subtype III.A1. Multiple wavyline decoration 

produced probably with a Synodonthis shell 
spine (Arkell 1949: 81, pl. 59). Typical of the 
Early Khartoum. Only a few potsherds with 
this decoration found (Fig. 8.15). 

Subtype III.A2. Double incised wavyline, 
produced with a doublepronged imple
ment; very similar to I.A2 (Fig. 10.1). 

Type III.B. Parallel, horizontal incised lines, 
spaced 2 to 5 m m (mostly about 3 mm), 
spiraling from the base to the rim; inci
sions about 0.5  1 m m deep, sometimes 
2 m m (Fig. 16. 2,4; 27.310). 

Type III.C. Vessel surface covered with groups 
of incised lines arranged in different 
directions. 

Subtype III.Cl. Bigger groups of parallel ob
lique lines extending f rom the r im to the 
base; bordered by a group of horizontal 
lines near the r im (Fig. 28.15). Rim top 
always decorated. 

Subtype III.C2. Lines arranged in much small
er groups, often changing direction. No rim 
top decoration and rim bands connected 
with this decoration (Fig. 16.1). Rare. 

Type III.D. Different composit ions of short in
cised lines. 

Subtype III.Dl. Horizontal bands of short in
cised, vertical lines (Fig. 17.14). Very rare. 

Subtype III.D2. Horizontal lines of oblique 
incised lines (Fig. 17.13). Very rare. 

http://sequen.ce
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Subtype III.D3. Radiate incised lines (Fig. 
16.14). Very rare. 

Group IV. Incised decoration of multilateral struc-
ture produced with a single point. 

Type IV.A. Semici rcular decora ted panels of 
ąuadr i l a t e ra l s t ruc ture ; t r i la teral 
s t ruc tu re also occurs (IV.A1); bor-
de red at the top wi th hor i zon ta l 
l ines below the r im (Fig. 16. 6-8, 
26.6-17). Rim top decora ted spo-
radically. 

Type IV.B. Vessel surface covered with multiple 
smali semicircular panels (Fig. 28.7). 

Group V. Complex geometrie decoration pro
duced with single point and simple impres-
sions. 

Type V.A. Irregular checker decoration com-
posed of groups of four short incised 
lines (Fig. 18. 7). Only one fragment 
with this kind of decoration found. 

Type V.B. Vessel surface divided into bands by 
horizontal incised lines, the bands 
filled with groups of incised oblique 
lines or left plain. Triangular or trap-
ezoidal undecorated spaces between 
incised lines (Fig. 16.13). 

Type V.C. Triangles filled with incised or im-
pressed lines. 

Subtype V.C1. Vessel surface divided into 
bands by horizontal incised lines; area 
between lines divided into triangles al-
ternately filled and plain (Fig. 18.9), the 
filled ones with an apex pointing either 
up or down. 

Subtype V.C2. Triangles filled with dots and 
placed between groups of incised hori
zontal lines (Fig. 18.10). 

Type V.D. Geometrie decoration composed of 
bands filled with comb impressions 
or incisions. 

Subtype V.D1. Alternately hatched and plain 
chevrons (Fig. 18. 1-2). 

Subtype V.D2. Complex decoration, differ-
ent in different vessel zones; identified on 
caliciform beakers (Fig. 29.6-8). 

Subtype V.D3. Other fragmentarily pre-
served types of decoration composed of 
filled bands (Fig. 18.3-6,8,11,12,14). 

Despite the variety of decoration types distin-
guished at Kadero, the overall impression is of a 
fairly homogeneous and uniform portery This is due 
mainly to the limited repertoire of motifs that was 
used and the evident genetic seąuences that connect 
them. Impressed decoration made with rocker stamp 
techniąue of type I.B is the most typical, but incised 
decoration of types III.B and IV.A is also freąuent, as 
are zigzags (I.C-D) and lines of dots (I.E). 

Base decoration 
The bases of the Kadero vessels, both the 

rounded and the fiat ones, were also decorated. 
On simple pots the body and base decoration is 
the same. W h e n the structure of the decoration 
is concentric it starts on the bot tom and spirals 
to the top (Fig. 20.1-2); when it is ąuadrilateral, 
the bot tom has sąuares of decoration on it (Fig. 
20.3-5). Sometimes, as on caliciform beakers, the 
bases have a separate decoration (Fig. 20.6). On 
pots with fiat bases, the body decoration spreads 
f rom the body onto the bottom, even a double row 
of arches sometimes were added (Fig. 20.7), thus 
bearing out the strength of tradition: potters were 
so used to decorating rounded bases that they did 
so even in cases when the base could not be seen. 

Holes below the rim and rivet holes 
Holes in the vessel walls are known from all the 

Neolithic sites of Central Sudan, although on the 
whole portery with holes generally it is not freąuent. 
Most of the holes were bored and only a few were 
punctured. They oceur mostly near the rim on ves-
sels of different size and with different decorations. 
They appear to be more freąuent on the bigger pots, 
but they are not limited to any specific type. 

The Kadero assemblage includes 180 fragments 
of pottery with bored holes and only eight with 
punctured ones. Of the pottery with bored holes, 
87% has one hole, 11% two holes and only 2% 3-5 
holes. Punctured holes are always single. 

Rows of holes along a break could bear out the 
hypothesis that these holes were rivet holes for re-
pairing a vessel (fig. 19.4). Some of the holes, espe-
cially the punctured ones near the rim, could have 
been used to attach a loop handle for suspended 
adornments or to mount a rope handle for hang-
ing the vessels itself (Fig. 21.6, 22.1). 
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CHRONOLOGICAL ANALYSIS OF THE POTTERY 

Stratigraphic data 
Little stratigraphic data is available from the 

Kadero settlement because the site having been 
heavily eroded. Most of the pottery came from the 
much disturbed top layer of 10 cm thickness. Even 
in the lower layers undisturbed seąuences were 
rare and different for the different trenches. Ob-
served tendencies include the reduction of brown 
undecorated ware (1.0.4) from bottom to top, the 
absence of black-topped pottery and a rise in pot
tery decorated with the rocker stamp techniąue 
(I.B) in the lowest layers. The tendency of an in-
crease of incised decoration (III.B and IV.A) is less 
clearly recognizable (Tab. 6). 

Due to the limited stratigraphical data, the oc-
currence of different pot types in the same grave 
takes on a special significance for pottery studies 
and dating the graves in Kadero. The vessel shapes 
and decoration found in the cemetery demon-
strate that the cemetery was in use from the Early 
Neolithic to the early phase of the Late Neolithic 
Period. No graves dated to the later phase of the 
Late Neolithic were found. 

The first grave of evident late Neolithic chro-
nology (No. 113) was found only after ten seasons 
of excavations, but there are still many graves to be 
excavated. Of the 55 graves with pottery 29 con-
tained only one pot — either a simple bowl or sim-
ple globular jar (Tab. 7). The two most common 
types of pottery were decorated with impressed 
patterns made in the rocker stamp techniąue 
(I.B4-6; I.C1) and of the black-top ware (7 graves). 
Pots decorated with incised horizontal lines or 
semicircular panels of incised lines were also com
mon. Undecorated pots or pots with combed sur-
faces were extremely rare. 

Six graves contained two pots each. Undeco
rated pots were found in one grave and black-
top ware only in another. In two graves, an 
undecorated pot was found together with a dec
orated one bearing semicircular panels and in 
the last grave with a pot decorated with incised 
horizontal lines. Of greatest importance, how-
ever, are two other graves. The first contained 
a simple bowl of combed ware (1.02) associated 
with a simple jar of black ware (1.05) and the 

Tab. 6. Freąuence of different decoration in up-
per and lower strata of the Northern mid-
den (in %) 

Decoration Upper strata 
(0-20 cm) 

Lower strata 
(20-40 cm 

I.B1 2.0 2.0 

I.B2 7.3 2.4 

I.B3-4 9.3 8.9 

I.B5 8.3 9.9 

I.B6 20.4 17.8 

I.C1 12.5 12.0 

I.C2-3 1.8 4.8 

I.D 1.2 1.0 

I.E 3.5 3.4 

II 0.7 1.0 

III.B 11.1 10.9 

III.C 0.2 -

IV.A 5.7 5.1 

V 0.5 -

Black-top 1.1 1.0* 

Undecorated coarse (M.0.1) 0.5 1.0 

Undecorated combed (M.0.2) 1.5 2.4 

Undecorate scraped (M.0.3) 0.1 -

Undecorated brown (M.0.4) 4.9 9.6 

Undecorated dark gray (M.0.5) 0.3 0.3 

Undecorated red (M.1.4) 6.9 5.8 

100 100 
* absent in the lowest strata (30-40) 

second a simple bowl decorated with rocker 
stamp techniąue (I.B6) typical of the Early Neo
lithic together with a flat-based cup decorated 
with triangles (V.C1). 

Graves with three pots each were more fre-
ąuent — altogether 13. The vessels were simple 
pots decorated with the rocker stamp techniąue 
(I.B5-6) found together with pots decorated with 
semicircular panels of incised lines (IV.A) and 
with, in one case, with a pot with incised hori
zontal lines (III.B) and a wavy bowl with smali 
semicircular incised panels (IV.B). Simple pots 
with incised lines also occurred together with 
pots decorated with semicircular panels. One of 
the graves contained a combination of undeco
rated pot, decorated with incised horizontal lines 
(III.B) and fiat base cup with triangles on the body 
(V.C1). In another grave there was a pot decorated 
with incised horizontal lines (III.B) together with 
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Tab. 7. Coexistence of pottery with different fabrics, decoration, vessel form in the graves 

Grave 
No of ves-

sels 
Fabric Decoration Form Type 

1 1 M.0.4 III.B SB MB 15 

2 3 M.0.4/M.1.4 I.B5/IV.A SB MB 7, MB 13 

3 2 M.1.6 Cl CJ MB 5 

5 1 M.1.6 Cl GJ MB 5 

7 1 M.1.4 IV.A SB MB 13 

8 1 M.1.6 Cl GJ MB 5 

9 1 M.1.6 Cl GJ MB 5 

12 3 M.0.4/M.1.4 IIIC1/- GJ MB 3, MB 16 

14 1 M.0.4 I.C1 SB MB 8 

40 1 M.0.4 I.B5 GJ MB 7 

50 1 M.0.4 I.C1 GJ MB 8 

54 1 M.0.4 I.B5 SB MB 7 

55 2 M.0.4/M.1.4 IV.A/- SB MB 1,MB 13 

60 7 M.0.4/M.1.4/M.1.6 II.A2/C1/- SB/GJ MB 3, MB 5, MB 12 

61 1 M.1.4 III.B SB MB 15 

63 2 M.0.2/M.0.4 III.B/- SB MC 1,MB 15 

95 1 M.1.4 III.B SB MB 15 

96 2 M.0.4/M.1.4 I.B6/V.C1 SB/SC MB 7, MB 27 

100 1 M.1.4 II.A2 GJ MB 12 

101 3 M.0.2/M.0.4/M.1.4 IV.A/- SB MC 1/MB 13 

113 11 M.0.4/M.1.4/R.0.1 IC1/IB6/IIIB/IIIC1/IVA/VC1/- SB/GJ/CB 
MB 3, MB 7/8, MB 13, MB 15, MB 16, 
MB 21, MB 23, MB 26, RB 1 

114 6 M.0.4/M.1.4 IIIC1/VD2/- GJ/CB MB 5, MB 16, MB 26 

130 1 M.1.4 Cl GJ MB 5 

140 3 M.0.4/M.1.4 IIIC1/- SB MB 1,MB5, MB 16 

143 4 M.0.4/M.1.4 I.B6/I.C1/III.B SB/GJ MB 3, MB 5, MB 7, MB 15 

146 1 M.0.4 I.B4 SB MB 7 

150 2 M.0.2/M.0.5 - SB/GJ MB 2, MC 1 

153 1 M.1.4 IV.A OB MB 19 

156 6 M.1.4 I.E2/IVA/- SB/OB/GJ MB 3, MB13, MB 14, MB 19 

157 3 M.0.4/M.1.4 II.A1/III.B/IV.A1 SB/GJ/RJ MB 11, MB 13, MB 24 

160 1 M.1.4 III.B SB MB 15 

166 3 M.0.2/M.0.4/M.1.4 III.B/IV.A/- SB MB 13, MB 15, MC 1 

168 3 M.0.4/M.1.4 I.B6/IV.A/- SB/GJ MB 3, MB 7, MB 13 

170 5 M.0.4/M.1.4 i.c/rv.A/- GJ/LP MB 3, MB 8, MB 13, MB 21 

182 3 M.1.4 III.Cl/- LP MB 21, MB 22 

186 1 M.0.2 - SB MC 1 

188 3 M.0.4/M.1.4 I.B6/IIIB/IV.B SB/WB MB 7, MB 15, MB 20 
189 3 M.0.2/M.0.4 IV.A/- SB MB 1, MB 13, MC 1 

195 1 M.0.4 III.B GJ MB 15 

196 1 M.0.4 I.B5 SB MB 7 
202 2 M.0.2 - SB MC 1 
203 3 M.0.2/M.0.4 III.B/V.C1/- SB/SC/GJ MB 15, MB 27, MC 1 
208 1 M.0.4 I.B6 SB MB 7 
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Grave No of ves-
sels Fabric Decoration Form Type 

215 2 M.0.2/M.1.4 IV.A/- SB/GJ MB 13, MC 1 

217 1 M.0.2 I.B6 GJ MB 7 

220 1 M.0.4 I.B5 GJ MB 7 

222 1 M.0.4 III.B GJ MB 15 

224 1 M.1.4 IV.A SB MB 13 

225 1 M.0.2 I.B6 SB MC 2 

227 4 M.0.2/M.0.4/M.1.4 IIIC/IV.A2/- SB MB 3, MB 13, MB 15, MC 1 

228 3 M.0.4/M.1.4 III.B/- SB MB 3, MB 15 

229 1 M.1.4 IV.A GJ MB 13 

232 1 M.0.4 Cl SB MB 1 

239 1 M.1.6 I.B5/- GJ MB 5 

244 1 M.0.4/M.1.4 - GJ/RJ MB 1,MB 7, MB 25 

pots decorated with semicircular panels - incised 
(IV.A1) and impressed (II.A1). One of the graves 
contained only ladle pots. 

Graves with four and more pots were rare. Two 
graves had four pots (Grave 227). In one of them 
only simple bowls with incised decoration (III.C 
and IV.A2) were found. In the other (Grave 143) 
one there was a pot with incised decoration (III.B) 
together with one decorated with the rocker stamp 
techniąue (I.B and I.C1) and a red slip bowl. 

In a grave with five pots (Grave 170) there was 
a combination of globular jars decorated with 
dotted zigzag (I.C1/3) and ladle pots decorated 
with semicircular incised panels (IV.A). Two 
caliciform beakers were found in a rich grave 
with four other pots (Grave 114): two black-
topped jars and two jars decorated with obliąue 
incised lines (III.Cl). In another grave (Grave 
156), the six vessels found there included an oval 
bowl decorated with semicircular incised panels 
(IV.A), two other pots with the same decoration, 
two pots decorated with horizontal lines of im
pressed dots (I.E2) and one undecorated vessel. 
Ali the pots were red slipped on the surface. A 
grave with seven pots had all the pots red-coat-
ed, three with black tops and three others deco
rated with semicircular panels of impressed dots 
(II.A2). Grave 113 is exceptional with its eleven 
pots, including a caliciform beaker. Three pots 
were decorated with obliąue incised lines (III. 
Cl). One is very deep (GJ.4). Pots with incised 
semicircular panels (IV.A) and incised horizon
tal lines (III.B) also occur, as well as a pot deco

rated in the rocker stamp technique (I.B6/I.C1) 
— two kinds of decoration on the same pot. 

Generally, the pottery tradition seems to have 
continued unbroken from the Early to the begin-
ning of the Late Neolithic. New vessel forms and 
types of decoration occur in the second phase, but 
there are no evident differences in the technology, 
even if combed ware becomes more freąuent in 
the latter period. Pots are generally more abundant 
in graves from the early Late Neolithic, although 
there are exceptions in the earlier, Early Neolithic 
phase (grave 60). 

Radiocarbon data 
Radiocarbon dates obtained for the Kadero 

suggested a dating of the site between 4560 cal. 
BC and 3830 cal. BC (the one exceptional date 
2250 cal. BC of grave 243; see Kabaciński this 
volume). Changes in the pottery could have tak-
en place over time. Differences in dates between 
the southern and northern parts of the site in-
dicated that the former could be older, even by 
a few hundreds of years. Yet despite the differ
ences the pottery from the two parts of the site 
is very similar (Tab. 8). 

A smali increase in the freąuency of pottery 
with gray or black surfaces can be observed in the 
younger part of the site. Pottery with red wash on 
the external surface only rather than inside and 
outside is also more frequent and also black top 
pottery is a little more frequent. A growing ten-
dency in the younger part of the site is also pottery 
decorated with impressed dots arranged in hori-
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Tab. 8. Ocur rence of dif ferent types of pot te ry 
body decora t ion in different parts of 
the site (in %) 

Decoration Settlement Cemetery 
S midden N midden 

Cemetery 

LA 0.0 0.0 -

I.B1-2 7.7 10.0 -

I.B3-6,1 Cl 57.3 59.1 22.1 

I.C2-3 3.1 2.9 -

I.D 2.8 1.7 -

I.E 6.3 4.6 2.6 

II. 1.6 1.0 6.5 

ULA 0.0 - -

IILB 10.4 13.3 18.2 

nic 0.2 0.1 13.0 

IV. 10.0 6.7 31.1 

V 0.5 0.6 6.5 

other 0.1 0.0 -

zontal lines as well as semicircular panels (I.E2, 
II.A2) and pottery decorated with a continuous 
zigzag (I.D). The frequency of pottery decorated 
with incised lines is constant, but pottery deco
rated with semicircular panels (IV.A) increased 
whereas pottery with horizontal lines (IILB) de
creased. 

TYPOLOGICAL CLASSIFICATION OF WARES 

The present typology is a summary of the pre
vious classifications with particular pottery types 
combining technological and morphological traits, 
as well as decoration styles. Particular vessel traits 
are of unequal value for the classification, hence 
nonuni form principles of the typology. The one 
element rendering most clearly the individuality of 
a group of pots was used as type identifying fac
tor, regardless of whether it was surface treatment, 
vessel form or specific decoration. This element 
should be characteristic of a specific phase of pot
tery development. Traits, whether technological, 
morphological or stylistic, develop independently 
and the groundbreaking date of each could be dif
ferent. The order of taxonomic levels: group, type, 
subtype, is determined by the degree of similarity. 
The division of the materiał fell into two family 
groups: pottery with minerał temper and pottery 
with organie temper. 

Tab. 9. Freąuency of pottery types found in the 
Kadero. 

Type 
Settlement 

Cemetery1 Type 
Southern part2 Northern part3 

Cemetery1 

MR 1-3 0.0" - -

MR4 0.7 0.3 -

MC 1.5 1.5 9.7 

MS 0.1 0.1 -

MB 1 7.2 10.5 4.0 

MB 2 1.4 0.2 0.8 

MB 3 6.4 8.9 8.9 

MB 4 0.5 0.3 -

MB 5 1.4 0.5 11.3 

MB 6 0.0 0.0 -

MB 7 23.9 21.5 10.9 

MB 8 13.0 21.8 2.8 

MB 9 2.3 3.2 -

MB 10 18.0 12.2 -

MB 11 0.2 0.1 0.8 

MB 12 1.1 0.7 3.1 

MB 13 8.1 4.0 15.3 

MB 14 8.4 8.5 1.6 

MB 15 5.1 4.7 11.3 

MB 16 0.2 0.1 4.8 

MB 17 0.0 0.0 -
MB 18 0.1 0.0 -

MB 19 ? 5 ? 1.6 

MB 20 ? 6 ? 0.8 

MB 21 
+ ?7 +? 

2.4 

MB 22 
+ ?7 +? 

1.6 

MB 23 ? ? 1.6 

MB 24 ? ? 0.8 

MB 25 ? ? 0.8 

MB 26 - - 2.4 

MB 27 0.0 - 1.6 

MB 28 0.0 0.0 -

MB 29 0.0 - -

RB 1 0.0 0.0 0.8 

RB 2 0.0 -

Other 0,4 0,2 -

100 100 99 
1 124 pots analyzed 
2 11.557 rim fragments analyzed 
3 2.380 rim fragments analyzed 
4 0.0 means less than 0.05 %, 
5 on fragment not distinguishable from MB 15 
6 on smali fragments not distinguishable 
7 present on the settlement, distinguishable if han
dle was recognized 
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Family M: Minerał tempered pottery 

G r o u p M R - coarse, brown, unburnished wares 
(Ware M.0.1); typical of Early Khar toum pot
tery (especially types MR 1 and MR 2). Not 
found in the cemetery. 

Type MR 1  decorated with wavy lines . Only 
a few potsherds found (Fig. 8. 15). 

Type MR 2  decorated with dotted wavy lines. 
Only a few potsherds found (Fig. 8. 
611). 

Type MR 3  with other impressed patterns . 
Subtype MR 3A  simple bowls decorated 

with rocker stamp technique, similar to 
types MB 7 and MB 8. 

Subtype MR 3B  simple bowl, restricted 
and unrestricted, with impressed decora
tion on the body; the separate r im band 
decoration (Fig. 17. 12) is not encoun
tered on Neolithic impressed pottery of 
this kind. Also the temper was coarser 
than in other types. 

Type MR 4  undecorated; almost exclusively 
pots with simple r im (Al , 2,4), some
times thickened (BI2); the r im top is 
sometimes decorated (Al , 2, 4, B3). 
Like Type MB 1, but not burnished. 

Type MR 5  a single f ragment with a plastic 
band attached below the r im (Fig. 
17.5), the only one of its kind f rom 
central Sudan with unknown chron
ological attribution. 

Most of the pottery of this group is quite 
probably connected with the Early Khartoum 
phase of occupation at Kadero. 

G r o u p M C  combed wares (Ware M.0.2; M.1.2). 
Combed pottery occurs on all Neolithic sites 
in Central Sudan, but it is rare (Arkell 1953: 
78; Haaland 1981: pis 2632; Chłodnicki 
1982:P1. 14). It is quite f reąuent in the graves 
at Kadero, especially the younger ones. Most 
of the combed pottery is brown and without 
decoration. Surfaces can exceptionally be red 
and covered with rocker-stamp decoration 
on all or only part of the surface. 

Type MC 1 - undecorated simple bowls and 
jars (Fig. 21.1-4); 

Subtype MC 1A - simple medium-deep or 
deep bowls of medium size and a capacity 
of up to 2 liters. 

Subtype MC IB - simple jars (GJ) of me
dium size, sometimes also large or very 
large with a r im diameter of more than 30 
cm, sometimes up to 50 cm. 

Type MC 2 - decorated simple bowls and jars 
(Fig. 21.5); 

Subtype MC 2A - simple bowls decorated 
with rocker stamp techniąue, mostly dot
ted zigzags; 

Subtype M C 2B - simple jars (GJ) decorated 
with the rocker stamp techniąue. 

It seems that this group of pottery was more 
popular in a later rather than earlier phase of 
the site. 

G r o u p MS - scraped ware (Ware M.0.3). 
Only a dozen potsherds were found in Ka
dero, all of them fragments of rather smali 
simple bowls (16-18 cm in diameter) with 
simple rims (Al , 4), sometimes with r im top 
decoration (A2). So far, one type has been 
distinguished: 

Type MS 1 - undecorated simple medium-size 
bowls. 

G r o u p MB - burnished wares (Ware M.0.4, M.0.5, 
M.06, M.14, M.16). This is the biggest group 
of pottery in the assemblage and some of the 
types are the most characteristic of the Khar
toum Neolithic. The group is the most differ-
entiated with vessels decorated or plain, but 
in both cases the surfaces were always bur
nished and smoothed. 

Type MB 1 - simple pots, brown, burnished, 
undecorated (M.0.4; US, RS). Quite 
popular in Kadero and on other Neo
lithic sites. The pottery had rather 
thick walls (6-7 mm) and simple un
restricted (US) and restricted shapes 
(RS). Simple rims predominate (Al-
4, 6), occasionally thickened (Bl-3, 7, 
10, 11). Rim diameters vary between 
9 and 36 cm. The rim top is often 
decorated (16%), mostly with rim 
top decoration of type A2b-c. Almost 
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all the pots of this type found in the 
graves have a diameter of about 20 
cm and a depth of 13 cm (US 3); only 
one was a globular jar (RS 1). Sub-
types were distinguished based on 
vessel shape and size (Fig. 21.6-9): 

Subtype MB 1A - simple deep bowls of me
dium or large size (SB 3BC) (Fig. 21.68); 

Subtype MB IB  globular jars of large size 
(GJ1C) (Fig. 21.9); 

Subtype MB 1C - large storage jars (diam
eter 2836 cm) with slightly restricted 
orifice (RS 1); this subtype occurs only in 
the settlement. 

Type MB 2 - simple pots with black or gray sur
faces, undecorated (M.0.5). A seldom 
found type with simple r im (Al , 2, 
4), sometimes thickened (BI2). The 
r im diameter varies between 10 and 
32 cm (Fig. 21.10). About 20% of the 
pots have a decorated rim, most fre
ąuent ly of type A5, but other kinds 
occur as well (Al-3, BI, c l , 2, 4, 7). 

Subtype MB 2A - rather smali and shallow 
simple bowls with a diameter of about 15 
cm. 

Subtype MB 2B - medium-size deep bowls 
(US) with a diameter about 20-25 cm. 

Subtype MB 2C - medium-size restricted ves-
sels with r im diameter about 20 cm. One 
complete pot was found in the cemetery 
(GJ 3B) (Fig. 21.10). Pottery of this type 
is considered rather fine than utility ware. 
No vessels of a large size were found. The 
Kadero pottery represents an early phase 
in the production of this black ware in 
Central Sudan. It is dark gray rather than 
black. Black pottery became more com-
mon in the later phase of the Neolithic. 

Type MB 3 - simple pots, red burnished ware 
(M.1.4; Fig. 22). Most certainly a luxu-
ry fine ware. Pottery walls are thin (no 
thicker than 7 mm, mostly between 3 
and 6 mm), rims simple (A), occasion-
ally thickened (B). Most of the pot
tery has red slip inside and out (55%). 
Pottery with red external surface and 
brown uncoated interior comprised 

27% of this type and red exterior with 
gray or black interior makes up 18%. 
Rim shapes are simple (Al-4), rarely 
thickened (BI-2). More than half of 
the pottery features a decorated r im 
(Al -4 ,B l -3 , C l , 4, 6, 7; AC). 

Subtype MB 3A - simple bowls covered with 
red wash inside and out. Most of the pots 
are of med ium size with a diameter be
tween 12 and 20 cm, med ium deep or 
deep (SB 2B, SB 3B) (Fig. 22.6,7). 

Subtype MB 3B - simple jars (RS) with a di
ameter between 5 and 28 cm; the inte
rior is brown (variant MB 3B1) or gray 
or black (variant MB 3B2). Pottery of the 
flrst variant is a little thicker (no potsherds 
th inner than 4 mm) . It occurs at the Ka
dero cemetery as med iu m or large-size 
deep pots (GJ 1B-C; GJ 2C, GJ 3C) (Fig. 
22.1,2,4,5) sometimes also very deep (GJ 
4B) (Fig. 22.3). The second variant (with 
the grey-black interior) is the finest type 
with a surface that is very well polished 
and lustrous. Only f ragments are known 
f rom the sett lement at Kadero. The size 
of these pots is more unified than in the 
first variant (rim diameter varies f rom 15 
to 24 cm). 

Type MB 4 - Black-top band ware (M.0.6), this 
ware is known only f rom the frag
ments; globular bowls (Fig. 19. 8 -10). 

Type MB 5 - black-top ware (M.1.6) (Fig. 19.3-
7; 23); mostly the pottery is deep and 
globular, med ium size or large (GJ1-
3), sometimes also deep bowls occur 
(SB 3). 

Subtype MB 5A - fine ware with a black or 
dark gray band around the rim, the band 
is no more than 1 cm wide. Rims are al-
ways simple (Al , 2, 4) and some are dec
orated (Al , A2, BI). It is very similar to 
subtype MB 5B, but instead of a row of 
a black teeth there is an irregular band 5 
m m thick (Fig. 19.7). 

Subtype MB 5B - pottery with a smali tr ian-
gular black topping (dog-tooth pattern; 
Arkell 1953:75). This is the finest ware 
in Kadero. Surfaces are well polished to 
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a high lustre. Despite the fineness of the 
ware only medium-size and big vessels 
are represented, but the r im diameter 
never exceeding 30 cm. Vessel capac-
ity varies f rom 2 to about 10 litre. There 
are no smali vessels. Rims are simple and 
most of the r im tops were decorated (Al -
5, Bl-3, C l , 5, AC). Vessel interiors are 
mostly red (variant 1), sometimes brown 
(variant 2) and exceptionally dark gray 
(variant 3). It is possible that only the up-
per part of the interior was red. 

Type MB 6 - wavy line ware (M.0.4). Pottery 
with burnished wavy line pattern is 
very rare. Ali fragments come f rom 
rather smali simple bowls. Despite 
the variety of techniąues used, they 
look very similar. They are brown, the 
walls 3-5 m m thick, the rims simple. 
Arkell (1953:69) believed this type 
to be a forerunner of fine ware, in 
particular the vessels decorated with 
semicircular panels (Type MB 13). 

Subtype MB 6A - pottery decorated with a 
double dotted wavy line. The rims simple 
(A4), plain or decorated with obliąue in-
cisions (A2a). Only a dozen potsherds of 
this kind have been found (Fig. 10.1). 

Subtype MB 6B - pottery decorated with dou
ble incised wavy line. Only a few body 
potsherds have been found (Fig. 10.2-3). 

Type MB 7 - simple pots with impressed decora-
tion (M.0.4, M.0.5; SB & GJ, I.B); the 
most popular type in Kadero (Fig. 11, 
12, 24, 25). Simple RS and US shape 
pots were decorated with the rocker 
stamp technique or alternately pivot-
ing stamp. About 40% of the discov-
ered pottery belongs to this group. 
Simple rims are common, as well as 
rims with smali internal lips (the most 
popular are Al , A4, Bl and B2). Rims 
thickened outside are very rare. 

Subtype MB 7A - smali cups with a diameter 
less than 10 cm. 

Subtype MB 7B - smali deep bowls with a di
ameter around 15 cm and a capacity of 
0.5 to 1 litre (Fig. 24.2,3,5,6). 

Subtype MB 7C - medium-size and large 
deep bowls with a 20-30 cm diameter and 
1-3 litre capacity (Fig. 24.1,4). 

Subtype MB 7D - large bowls with a diameter 
of 30-40 cm or more (Fig. 24.7). 

Subtype MB 7E - smali restricted vessels with 
RS shape and rim diameter about 15 cm. 

Subtype MB 7F - big restricted vessels with 
a r im diameter of about 20-35 cm (Fig. 
24.8; 25.1-3). 

Subtype MB 7G - very big restricted vessels (RS) 
with a rim diameter of more than 40 cm. 

The biggest and the smallest forms do not 
occur at the cemetery. Smali or medium-
size bowls of subtypes MB 7BC are the most 
common there. Of the very big pots (MB 7F), 
only one fragment was found in a grave. 

Six variants based on the types of body dec-
oration (I.B1-I.B6) were found in the group 
MB7 

However, these types of decoration cover 
vessels of the same shape and fabric and all 
produced similar effect on the surface. Be-
cause it is possible that there are some chron-
ological differences between the variants, 
the present typology follows Arkells classi-
fication. Not all the variants occur in all the 
subtypes. Variant 1 (Decoration I.B1) occurs 
only in subtypes MB 7A and MB 7DE, variant 
2 (Decoration I.B2) occurs in subtypes MB 
7C and MB 7 G, variant 3 (Decoration I.B3) 
in subtypes MB 7C-F, variant 4 (Decoration 
I.B4) is absent on smali pots of subtypes MB 
7AB and MB 7E, variant 5 in all subtypes ex-
cept smali pots of subtype MB.7A, and vari-
ant 6 on all the subtypes. Variants 1 and 2 are 
the most likely to have decorated rims (more 
than 50%), while other variants seldom do 
(less than 5%). The typical r im top decoration 
was Bib, c, B2c and B3b, seldom A2; other 
kinds occur sporadically. Only variants 4-6 
have been identified in the assemblage from 
the cemetery. 

Type MB 8 - simple pots decorated with dot
ted zigzag (M.0.4; SB & GJ, I.C1-3) 
are occasionally classified as separate 
taxonomic units (Arkell 1953:72, 
Haaland 1981:165, Chłodnicki 1982: 
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104-105). Despite considerable vari-
ety of the pattern even on the same 
pot, some pattern in the shape and 
density of the zigzag can be observed. 
Two variants were distinguished in 
- close zigzag of dotted lines (I.C1) 
and - zigzag of well spaced dotted 
lines (I.C2-3), . The generał opinion 
is that the close zigzag is of older 
date. However one has to remember 
that changes of the zigzag patterns 
can occur on the same p o t . There is 
a tendency for r im top decoration to 
be rarer but more differentiated when 
the lines are fur ther apart (decrease 
f rom 30% to 12%). Decoration of 
variant 1 occurs already on pottery of 
the Early Khar toum phase (type MR 
3), whereas that of variant 2 is popu 
lar in the Late Neolithic. 

Pottery of type MB 8 is brown or brownish
gray, rarely gray or red. In the latter variant, 
red disappears and gray becomes popu
lar. Wall thickness is between 4 and 10 m m 
(mostly between 6 and 7 mm). Simple open 
bowls (US) are the most popular in the first 
variant, and restricted deep pots (RS) in the 
second one (Fig. 25.45). Rims are simple 
(A), although rims thickened inside are also 
common. Rim diameter is between 15 and 40 
cm. The r im top is plain or decorated with 
obliąue dotted lines (BI-3), but other forms 
of decoration can occur as well (A2cd, A3, 
A4acdi, A5cdk, C l , C3, C4b, C6a, C7, AB). 

Only four pots with dotted zigzag decora
tion were found in the cemetery. Two of them 
of variant 1 (I.C1), one with decoration that 
could be classified partly as variant 1 and part-
ly as variant 2 (I.C1/C3) and one decorated 
with two kinds of decoration (I.B6/I.C1). 
Subtype MB 8A - medium-size simple deep 

bowls with a diameter of 15-25 cm and a ca-
pacity of about 21. Two pots from the grave 
belong to this subtype (SB 3B-C) (Fig. 25.4). 

Subtype MB 8B - big deep bowls with a diam
eter of more than 30 cm. 

Subtype MB 8C - smali globular pots with a 
diameter of less than 10 cm. 

Subtype MB 8D - medium-size deep restrict
ed simple vessels (RS) with a diameter of 
12-20 cm. 

Subtype MB 8E - large restricted simple ves-
sels (RS) with a r im diameter of 18-30 
cm. A single pot of this subtype occurred 
at the cemetery (GJ.3C) (Fig. 25.5). 

Subtype MB 8F - very large pots. A vessel 
f ragment f rom a grave (GJ.1D) belonged 
to a pot with a capacity of about 35 1. 

Type MB 9 - simple pots (SB & GJ) decorated 
with a cont inuous zigzag (I.D) (Fig. 
14); pottery is mostly brown (M.0.4), 
but gray or dark gray surfaces (M.0.5) 
are also common . The wali thickness 
is between 3 and 10 m m (mostly 5 - 6 
mm) . Open bowls and restricted ves-
sels are eąually common . the r im di
ameter is 12-50 cm, mostly a round 
30 cm. The r ims are almost always 
simple (Al , 3, 4, 6), rarely thickened 
inside (B2). Almost 50% of the pot
tery features r im top decoration (A2-
5; BI-3, 5; C4). This pottery is not 
very common , but more frequent in 
the southern part of the site. No com-
plete pots were found and the type 
was not represented at all in the cem
etery. Three subtypes have been dis
t inguished based on r im diameter: 

Subtype MB 9A - smali and medium-size 
open bowls with a diameter less than 20 
cm. 

Subtype MB 9B - medium-size and big re
stricted vessels with a diameter a round 
20-25 cm. 

Subtype MB 9C - very big storage vessels (RS) 
with a diameter about 40 -50 cm. 

Type MB 10 - simple pots decorated with lines 
of dots (LEI); known only f rom pot-
sherds (Fig. 15.2-8). The surfaces are 
brown (1.04), the wali thickness is 4-10 
m m . Shapes are unrestricted (US) as 
well as restricted (RS), rims mostly 
simple (Al-6), sometimes thickened 
(BI-4). The rim diameters vary f rom 
15 to 40 cm, but most are under 26 cm. 
Most r im tops are decorated (A2, 4, 6; 
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Bl-5; Cl , 4, 7; AC). The shapes of ves-
sels of this type can be reconstructed 
based on complete pots from Kadada 
(Geus, Reinold 1979:Fig. 25, 27, 29, 
30), comprising smali or medium-size 
open bowls and medium-size or big 
restricted vessels. 

Type MB 11 - simple pots decorated with im-
pressed semicircular panels (II.A1). 
The decorative motifs are the same 
as in MB 7, that is, they are produced 
with the rocker stamp techniąue (I.B), 
but are arranged in semicircular pan
els (Fig. 16.9,10,12). This pottery is 
very fine and the pots are rather smali. 
The rim diameter is less than 20 cm 
and the rims are simple (Fig. 26.1). 
Most of the pottery is covered with red 
wash (1.14), but brown surfaces (1.0.4) 
occur as well. Rims are seldom deco
rated. This ware is known only f rom a 
few fragments found at the settlement. 

Type MB 12 - simple pots, decorated with semi
circular panels of impressed dots (II.A2) 
(Fig. 16.11). A fine ware with red wash 
inside and out (1.1.4). Very rare in the set
tlement, but in the cemetery: three bowls 
of the same shape (SB.3B) (Fig. 26.2-4) in 
grave 60 were found, a slightly restricted 
pot (GJ.1C) (Fig. 26.5) was found in grave 
100. The rim diameter varies between 15 
and 22 cm and the depth between 8 and 
14 cm (Fig. 26.1-5). 

Type MB 13 - simple pots decorated with in-
cised semicircular panels (IV.A); very 
similar to type MB 12. Wall thickness 
between 3 and 7 mm. Almost always 
red surfaces (1.1.4). Rim diameter be
tween 9 and 30 cm, mostly however 
in the 15-20 cm rangę (Fig. 26.6-17). 
Rims almost always simple (A) and 
decorated sporadically; rim bands 
are common (A). The ware was quite 
common in the settlement and popu
lar in the graves. Deep bowls (SB.3) 
are the most frequent, especially those 
of medium size (SB.3B), as also very 
similar slightly restricted pots (GJ.1B). 

Type MB 14- simple pots decorated with hori-
zontal dotted lines (II.A2). A fine 
ware known f rom very few fragments 
f rom settlements (Fig. 15.1) and two 
complete bowls f rom graves. Very 
smali dots impressed so close to one 
another that they form a continu-
ous line. The vessels are covered with 
red wash (1.0.4). The two bowls were 
smali with a diameter of 8 and 11 cm 
respectively (SB.3B; Fig. 27.1,2). 

Type MB 15 - simple pots decorated with in-
cised horizontal lines (III.B). Sur
faces brown or dark brown (1.0.4), 
seldom red (1.1.4). Wall thickness 3-9 
m m (mostly 5-6 mm) . The rims are 
simple (Al-4), rarely thickened (Bl-
2) and almost all rims are decorated 
with r im top decoration types A2, BI, 
B3, rarely others. The rim diameter 
varies between 6 and 45 cm and pots 
with a diameter of about 30 cm pre-
dominated in the settlement, while 
those f rom the cemetery are 15 and 
20 cm in diameter, although bigger 
forms occurred as well (Fig. 27.3-10). 

Subtype MB 15 A- smali cups (SB 2) with in-
cised irregular lines (Fig. 27.5). 

Subtype MB 15B - medium-size deep bowls 
(US) with a diameter of about 15-20 cm 
(Fig. 27.4,6-8,10). 

Subtype MB 15C - deep bowls with slightly 
restricted orifice and a diameter of about 
15-20 cm (Fig. 27.3). 

Subtype MB 15D - big pots with slightly re
stricted orifice and a diameter of about 30 
cm (Fig. 27.9). 

Type MB 16- simple pots decorated with groups 
of parallel lines; difficult to recognize 
on fragmentarily preserved pots (Fig. 
28.1-5). Smali fragments could well be 
classified as type MB 13. 

Subtype MB 16A - smali deep pots with sim
ple rims decorated with patterns III.C2 (Fig. 
28.1-4). Surfaces red (1.1.4) or brown (1.0.4). 

Subtype MB 16B- large, deep bowl of brown 
ware (1.0.4) with a diameter around 30 
cm, bearing decoration of the III.C2 type. 
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Subtype MB 16C - deep globular jars with a 
dark red surfaces (1.1.4) and r im diam-
eter around 14 cm (GJ.2-3C) (Fig. 28.5). 

Type MB 17- simple pots decorated with short 
incised lines; known f rom only a few 
fragments f rom the settlement. 

Subtype MB 17A - smali bowl fragmentarily 
preserved, decorated with groups of short 
incised lines (III.C2). Brown ware (1.0.4). 
Simple undecorated r im (Fig. 16.1). 

Subtype MB 17B - bowl decorated with 
horizontal bands of short incised, verti-
cal lines (III.D1) or group of lines (V. 
D) (Fig. 18.7). Simple rim, undecorated. 
Brown ware (1.0.4) (Fig. 17.14). 

Subtype MB 17C - bowl decorated with hori
zontal lines of oblique incisions (III.D2). 
Simple r im decorated with C l e motif. 
Brown ware (1.0.4) (Fig. 17.13). 

Subtype MB 17D - shallow bowl, brown ware 
(1.0.4) decorated with radiate incised 
lines (III.D3) (Fig. 16.14). 

Type MB 18 - simple pots decorated with dif
ferent impressed decoration. This 
group encompasses potsherds with 
atypical decoration represented by 
only a few pieces f rom the settlement. 

Subtype MB 18A - potsherds decorated with 
impressed finger prints. Brown ware, 57 
m m thick with simple undecorated rims 
(Fig. 17.9). 

Subtype MB18B  potsherds decora ted with 
smali impressed s tamps, mostly t r ian
gular, covering the entire surface. Ware 
brown or gray with ra ther th in walls (5 
m m ) . Rims simple and decora ted with 
crisscross pat te rn (A4) (Fig. 17.78, 
1012). 

Subtype MB 18C  f r agment s of vessels with a 
modeled plastic band below the r im and 
the band is additionally decorated with a 
dotted fishbone pattern (Fig. 17.5). Tem
per very fine. 

Type MB 19  oval pots decorated with in
cised line. Two pots of this type were 
found at the cemetery, both about 20 
cm (long diameter) by 16 cm (short 
diameter) and about 11 cm deep. 

Covered with red wash (1.1.4) and 
featur ing simple undecora ted r ims 
(Fig. 29.13). 

Type MB 20 - wavyrim bowl decorated with 
smali semicircular panels (Fig. 28.7). 
Fragments of this kind of pot, covered 
with a red wash (1.1.4) was found in a 
grave. Rim diameter 21 cm, depth 11 
cm. Rim simple undecorated. 

Type MB 21 - ladle pots decorated with incised 
lines covered with red wash (1.1.4); 
three examples have been found f rom 
the cemetery and one f ragment f rom 
the se t t l ement . Simple r ims decorat
ed with the A2a motif or left undeco
rated. 9  1 3 cm deep, r im diameters 
between 1318 cm (Fig. 28.810). 
Shapes are slightly restricted (RS). 

Subtype MB 21A - pots decorated with semi
circular panels (IV.A) (Fig. 28.8,10). 

Subtype MB 21 B  pots decorated with in
cised parallel lines (III.C) (Fig. 28.9). 

Type MB 22 - ladle pots, undecorated. Two 
pots f rom graves were redcoated 
(1.1.4), 912 cm deep and with a r im 
diameter of 10 and 14 cm respective
ly (Fig. 28.11). Both are of restricted 
shape (RS). 

Type MB 23 - very deep oval pots with incised 
decoration of the same kind (III.C2) as 
type MB 16. The height of these pots 
is larger than the maximum diameter, 
which is unusual in Kadero, for this 
reason they are classified as a separate 
group. These eggshaped pots are more 
characteristic of the Late Neolithic. The 
type is recognizable only if the whole 
vessel is preserved (Fig. 29.13). 

Type MB 24 - deep pots of RC.1C shape, deco
rated with horizontal incised lines, 
recognizable when complete (Fig. 
29.4). One pot of this type is 16 cm 
high and has a maximum diameter of 
24 cm with a simple undecorated r im 
and redcoated surface (M.1.4). Very 
similar to type MB 15. 

Type MB 25  deep pots of RC.1C shape, undec
orated but with decoration (A2a) on 
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the simple rim. The vessel is 18 cm high 
with a diameter of 22 cm (Fig. 29.5). 

TypeMB 26 - caliciform beakers, a characteris-
tic form found in graves (Fig. 29.6-8). 
Known f rom many sites in Sudan and 
Egypt, it was probably used in rituals 
connected with mortuary practices. 
Almost all the vessels of this type 
were found in graves. Details of shape 
can be differ, but on the whole the 
beakers are tali, slim and have wide 
flaring mouths. Decoration is almost 
always uniąue, covering the whole 
body, r im and sometimes also the 
interior. All the beakers f rom Kadero 
have a un iąue decoration. 

Type MB 27 - decorated cups with fiat base. The 
Kadero finds of this type constitute a 
smali group, decorated with different 
geometrie patterns. 

Subtype MB 27A - two pots found in a grave, 
decorated with alternately plain and 
hatched triangles (Fig. 29.9,10). 

Subtype MB 27B - fragment of a cup f rom 
the settlement, representing dark gray 
ware decorated with a kind of meander 
or rectangles (Fig. 18.3); similar to exam-
ples known from Kadada (Geus, Reinolds 
1979: figs 21-22). 

Type MB 28 - other pots decorated with bands 
or triangles (Fig. 18.9-10). The as-
semblage f rom the settlement in-
cluded fragments of pots decorated 
with filled bands or triangles; neither 
shape of the vessel nor pattern of the 
decoration could be reconstructed 
because of the f ragmentary state of 
the assemblage. They consist clearly 
of rather smali vessels, like type MB 
27. Bottoms either rounded or fiat. 

Subtype MB 28A - smali pot decorated with 
bands of triangles (Fig. 18.9); similar to 
vessels known f rom Kadada (Geus, Rei
nolds 1979: fig. 20a). 

Subtype MB 28B - pot of unknown shape 
decorated with triangles filled with dots 
and placed between groups of incised 
horizontal lines (Fig. 18.10). 

Subtype MB 28C - smali, deep restricted 
pot decorated with alternately plain and 
hatched chevrons (Fig. 18.1,2). 

Subtype MB 28D - f ragments of different 
pots decorated with hatched bands; sim
ple bowls or vessels of unknown shape 
(Fig. 18.5-6,8,11,12,14). 

Subtype MB 28E - smali bowls, reddish 
brown ware decorated with oblique comb 
impressions (I. H) (Fig. 17.3,4). 

Type MB 29 - globular jars with short neck, 
represented by a single fragment 
f rom the settlement. Rim modelled 
and decorated on the outside with a 
close continuous zigzag (Fig. 18.13). 

Family R. Pottery with organie temper 

Group RB. Burnished ware with organie temper 
Type RB 1 dark gray pottery with undecorated 

body; some potsherds from the settle
ment and one pot of restricted shape 
(RS lb) and simple rim from a grave. 
The pot was 17.5 cm high (Fig. 29.11). 

Type RB 2 brown ware decorated with bands 
filled with fingernail impressions. 
Only body sherds have been found 
(Fig. 18.4). 

Group RW rippled ware with organie temper. 
Only one fragment of this ware has been 
found in Kadero until now. 

CONCLUSIONS 

The ceramic assemblage f rom Kadero dem-
onstrates considerable chronological differentia-
tion. The oldest materiał is connected with Early 
Khar toum Culture, while the youngest with early 
phases of the late Neolithic. The site appears to 
have been oceupied most likely f rom the terminal 
sbtth through the early third mil lennium BC, but 
despite the two thousand years or so of oceupation 
the pottery is substantially homogeneous, essen-
tially demonstrat ing a ceramic tradition contin-
ued unbroken f rom the Early Khar toum period. 
Its pr imary characteristic is the use of sand temper, 
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simple globular vessel shapes and a prevalence of 
ornaments executed in the rocker technique. Or
ganie temper, although present, is rare and seems 
never to have been fancied by the local potters. 

The ceramics in the Khartoum Neolithic were 
strongly uniformized. Basically the same set of 
vessels of simple semiglobular form decorated in 
the rocker technique remained in vogue, the one 
big innovation being surface burnishing. High 
surface gloss is featured by a certain percentage of 
the vessels, especially those coated with red pig
ment. Blacktop pots were a special product, com
mon in the graves but sporadic in the settlement. 
Engraved decoration was introduced and proved 
to be fairly common on pottery from both the set
tlement and the cemetery; ornamental motifs in
clude parallel lines forming concentric circles as 
well as semicircular festoons. There was an evident 
division into cooking ware, comprising primarily 
pots with impressed decoration and undecorated 
brown ware, and fine wares. The latter category is 
characterized by red ocher coatings on the vessel 
surface, frequently without any further decoration 
except for a blacktop rim or semicircular panels 
of incised lines. 

Innumerous sherds from both the settlement 
and the cemetery at Kadero are witness to the trans
formation that oceurred characteristically in the 
Late Neolithic in Sudan. The repertoire of shapes 
was enlarged considerably and even among the sim
ple forms there were discernible changes, observed 
primarily in a growing prevalence of the fairly shal
low and the very deep vessels. New forms were also 
introduced, among these the socalled caliciform 
beakers, which deserve special note. Three exam
ples of beakers of this kind were discovered in two 
graves. Despite overall stylistic similarities, the ves
sels were each decorated in different manner This 

fact deserves special note as vessels of this kind are 
uniąue in the light of the fairly unified and repeti-
tive decoration characterizing Neolithic pottery 
from Sudan on the whole. They can be found in the 
Nile Valley all the way from Khartoum to Middle 
Egypt, as well as in the neighboring desert regions. 
No two vessels bear exactly the same decoration 
(Welsby 2001:86; Salvatori, Usai 2002; Chłodnicki 
1997; 2000; Gatto 2010). 

Other new forms of Late Neolithic chronology 
found in Kadero include the ladle-pots, uniąue 
flat-bottomed cups decorated with geometrie mo
tifs. Two vessels of this kind were found in grave 
inventories and sherds of two others oceurred in 
the assemblage from the settlement. They appear 
to have been produced locally and the potters who 
made them were so used to decorating the entire 
external globular surface of a pot that they orna-
mented the fiat bottom as well. 

Singular pieces of vessels with distinguished 
neck and others representing rippled ware indicate 
that the site was penetrated also in the younger 
phases of the Late Neolithic. 

The Kadero assemblage resembles in its mass 
the materiał known from other sites of the Khar
toum Neolithic, specifically Shaheinab and the 
neighboring site of Kadero 2, as well as Zakiab and 
Umm Direiwa. The ceramic inventory is similar 
even though the freąuencies of indrWdual types 
may differ considerably. There is also a substan-
tial similarity between the Kadero assemblage and 
pottery known from Geili. This is not surprising in 
view of the similar chronology of the two sites con-
firmed by radiocarbon dates. Kadero also shares 
some features with the Late Neolithic cemeteries 
of Shaheinab and Kadada (Arkell 1953; Geus, Rei-
nold 1979; Haaland 1978; Geus 1984; Abbas 1982; 
Caneva 1988; Sadig 2010). 
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Fig. 21. Portery type M C 1 (1-4), M C 2 (5), MB 1 (6-9), MB 2 (10). 
1 - Grave 63, 2 - Grave 101, 3 - Grave 166, 4 - Grave 227, 5 - Grave 55, 6 - Grave 140, 

7 - Grave 189, 8 - Grave 232, 9 - Grave 244, 10 - Grave 150 
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Fig. 22. Pottery type MB 3 (1-8). 
1 - Grave 12, 2 - Grave 60, 3 - Grave 113, 

4 - Grave 156, 5 - Grave 170,6 - Grave 227 



260 
K A D E R O 

11 
20cm 

J I 

10 
0 
I L 

Fig. 23. Pottery type MB 5B. 
1 , 2 - Grave 3, 3 - Grave 5, 4-6 - Grave 60, 7 - Grave 114, 

8 - Grave 130, 9 - Grave 8,10 - Grave 140,11 - Grave 239 
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Fig . 2 4 . P o t t e r y t y p e M B 7. 
1 - Grave 113 ,2 - Grave 2, 3 - Grave 143, 4 - Grave 146, 
5 - Grave 168, 6 - Grave 196, 7 - Grave 96, 8 - Grave 40 
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Fig. 25. Pottery type MB 7 (1-3), MB 8 (4, 5). 
1 - Grave 208, 2 - Grave 217, 3 - Grave 244, 4 - Grave 14, 5 - Square 562 
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Fig. 26. Pottery type MB 12 (1-5), MB 14(6-17). 
1 - Grave 157, 2-4 - Grave 60, 5 - Grave 100, 6-7 - Grave 2, 8 - Grave 55, 

9 - Grave 101, 10 - Grave 113, 11 - Grave 156, 12 - Grave 157, 13 - Grave 166, 
14 - Grave 170, 15 - Grave 224,16 - Grave 227,17 - Grave 229 
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Fig. 27. Pottery type MB 14 (1, 2), MB 15 (3-10). 
1-2 - Grave 156, 3 - Grave 1, 4 - Grave 6 1 , 5 - Grave 63, 6 - Grave 95, 

7 - Grave 1 1 3 , 8 - Grave 166, 9 - Grave 222,10 - Grave 228 
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Fig. 28. Pottery type MB 16 (1-5), MB 19 (6), MB 20 (7), MB 21 (8-10), MB 22 (11). 
1-2 - Grave 12, 3 - Grave 140, 5 - Grave 114, 6 - Grave 153, 7 - Grave 188, 

8 - Grave 170,9 - Grave 182, 10 - Grave 170,11 - Grave 182 
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Fig. 29. Pottery type MB 23 (1-3), M B 24 (4), MB 25 (5), MB 26 (6-9), MB 27 (9, 10), RB 1 (11). 
1-1,6,11 - Grave 113, 4 - Grave 157, 5 - Grave 144, 7-8 - Grave 114, 9 - Grave 96, 10 - Grave 208 



THE LECH KRZYŻANIAK EXCAVATIONS IN THE SUDAN 

KADERO 

Lithic implements 

M I C H A ł KOBUSIEWICZ 

A rich assemblage of implements made by the 
Kadero inhabitants of various types of rocks con-
stitutes an important source of knowledge about 
the ways of life and the origin of the human group 
inhabiting the site under discussion. Ali stone ob-
jects found at the site been brought there by man 
and, thanks to their particular physical extraordi-
nary durability, have been preserved in Toto. 

The great abundance of stone objects in Kadero 
has practically made it impossible to collect them 
all. Out of necessity, a selection had to be made 
already during excavation. However, in order to 
obtain a sample of inventory that would contain 
all possible forms of tools, core and debitage, all 
stone artefacts were collected over am area of 
25 square meters, marked as area Id. The area is 
a part of a more extensive trench situated at the 
southern part of the site. This whole materiał has 
been screened on meshes of 4 millimetres in di-
ameter. The inventory of the Id area, containing 
13990 specimens of cores, debitage and retouched 
tools (an average of 567 artefacts on 1 sąuare me-
ter), will form the basis for characterizing the lithic 
technology and the typology of retouched tools, as 
well as the raw materiał economy of the Kadero in
habitants. Gouges, axes and h a m m e r Stones are so 
numerous in Kadero that collecting them all was 
beyond technical possibility. However, sińce they 
are easily classifiable, a representative selection 
was made during the exploration, which provides 

1 Chłodnicki, Prehistorie settlcmcnt, Fig. 3 - in this volume 

a sufficient basis for the characterization and dis
cussion of these objects, at least for those from he 
southern section of the site. 

Stone materiał from the Id area (Southern Midden)1 

Raw materials 
There are seven main types of rocks serving as 

raw materials for tools production in the assem
blage of stone artefacts from Kadero. Of particular 
importance was quartz of which 95 % of objects be-
longing to the chipped stone assemblage were made. 
A lesser role was played by chert, also used for the 
production of retouched tools, less freąuently for 
hammer stones and pebble fabricators; rhyolite was 
seldom used for producing retouched tools but all 
gouges, axes and the majority of hammer stones 
and pebble fabricators were made of this materiał; 

77,2% 

KADERO 
AREA Id 
RAW MATERIALS 
(SAND STONE EXCLUDED) 

12,05% 

5,30% 4,98% I | | °'26/o , °'23% 0,13% 

Q R.Rh G.Rh Ch A PW J 

Fig. 1. Kadero. Raw materials from Area Id 
calculated by weight 
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Fig. 2. Kadero. Conglomerate containing ąuartz pebbles 

sand stone, served for the production of grinding 
Stones, grinders and pestles of various kinds. Petri-
fied wood, agate and jasper played an insignificant 
role. The calculations for the Id area for cores, deb-
itage and retouched tools indicate that of 23884,5 
grams of this artefacts 77.2% had been made of 
ąuartz, 12.05% of red rhyolite, 5.30% of green rhyo-
lite, 4.98% of chert,, 0.26% of agate 0.23% of petri-
fied wood, and 0.13% of jasper. (Fig. 1) 

The generał data concerning the characteristics 
and physical-chemical features of the raw mate
riał given below are based on the macroscopic and 
microscopic analysis performed by J. Skoczylas to 
whom I wish to express my thanks. 

Quartz is an amorphous silica minerał. It occurs 
at the site in two types - milky-coloured and grey. 
The latter, apart from Si02 silica constituting the 
bulk of ąuartz, contains an admbtture of graphite. 
There are only a few percent of grey ąuartz. It oc
curs in identical nodules and in terms of utilization 
has been treated identically to the milky-coloured 
ąuartz. Quartz has the hardness of 7 on the ten-
grade Mohs scalę. It has conchoidal fracture and 

the specific gravity is 2.65 g/cm3. The colour of the 
milky-coloured ąuartz is white, and that of the grey-
ish kind-white-grey and the materiał was found in 
the vicinity. Some 2 km east of the site expands the 
Iow plateau, so called planation surface. Here, un-
der a ca 20 cm thick dusty cover, a layer of dense 
conglomerate occurs, composed mainly of smali 
ąuartz pebbles ca 2-5 cm in diameter, exactly like 
those found in the Neolithic settlement (Fig. 2). 

Chert is a silica rock of aphanitic structure, com
posed mainly of chalcedony and ąuartz. It contains 
95%-100% of silica (Si02)and ca 2.8% of CaO. It has 
conchoidal fracture and the hardness of 7 on the 
Mohs scalę. Its colour ranges from yellow to dark 
brown. It is easily available along the banks of the 
Nile where it occurs in the form of pebbles. 

Rhyolite is an acid cryptocrystalline effusive 
rock, microscopically homogenous. Rhyolite con-
tain ca 60% of ąuartz, 10%-65% plagioclase and 
15% of dark components. It is often defined as 
porphyry. It has a good basaltic joining, i.e. a ten-
dency of chipping off into prismatic blocks. The 
Kadero rhyolithes can be divided into a red-russet 
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type which we shall continue to cali red, and less 
freąuently, a bluish-green, type which in terms of 
origin is identical to the red rhyolite but has a dif-
ferent colouring due to the admixture of sodium. 
We shall cali it green rhyolite. The two kinds are 
practically identical in terms of their technical fea-
tures. Yet the Kadero inhabitants apparently differ-
entiated between the two. For example, numerous 
gouges of all types and the majority of axes have 
been made of red rhyolite exclusively, while the 
green kind was not used. Thus, following the pre
historie people inhabiting the site, it seems correct 
to treat the two kinds of rhyolite separately, as two 
different kinds of raw materiał. The nearest oceur-
rence of the two varieties of rhyolite is the area of 
the VI cataract ca 60 km to the north of Kadero 
where it oceurs in outerops and blocks. 

Petrified wood is mainly composed of chalced
ony and fine grain quartz. It developed as a result 
of the silification process of tree trunks, most of-
ten from Carbon and Perm periods, of Araucariae 
(monkey-puzzle) genus. It is compactly structured, 
of considerable hardness and high mechanical re-
sistance. Preserved structure of the original tree 
tissue can be clearly seen, both macro-and micro-
scopically. Its colour is dark grey, often with yellow-
ish stripes. Trunks of petrified wood weather out 
locally in the vicinity of Kadero oceurring on the 
planation surface ca 2 km east of the site (Fig. 3). 

Agatę is a fine grain variety of chalcedony. It 
contains Si02 - 98.8% and Fe203, CaO and H20. It 
has conchoidal fracture, hardness of 6.5 - 7, specif-
ic gravity 2.57-2.64 g/cm3. It oceurs in the form of 
multi-shaped and multi-coloured cortex-covered 
nodules in the gravel layers. 

Jasper is a sedimentary silica rock build up of 
ąuartz and chalcedony grains. It has a cryptocrystal-
line structure and random or band texture. It con
tains remains of Radiolariae, sponges or Diatoma. 
Apart from SiO„ which makes 80%-95% of its bulk, 
it contains admixtures of A1203 and Fe203 up to 20% in 
all, and CaO - up to 3%-6%. Jasper has a duli shine, 
conchoidal fracture, hardness of 6.5-7, and specific 
gravity 2.60 g/cm3. The Egyptian japers from the Lib-
yan Desert and the Nile valley are usually spherical 
and yellow in colour. Dark brown jasper obtained in 
Egypt is also known as the "Nile stone". According to 
the admixture of iron compounds jasper can also be 
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Fig. 3. Kadero. Trunk of petrified wood 
found close to the site 

green, red or brown. The specimens found in Kadero 
are reddish in colour. The very rare pieces of japer 
must have been brought from the vicinity by the in
habitants of the settlement. 

The single granite specimen found at the site 
(a hammer stone) probably originated from the 
VI cataract. 

Cores 
The inventory of chipped stone objects col-

lected from area Id consist of 2162 cores and core 
fragments. They make up 15.45% of the whole 
assemblage composed of cores, debitage and re-
touched tools. (Gouges and hammers Stones will 
be described separately). The weight of all cores 
and core fragments is 7174.5 grams which make 
up 30.04% of total assemblage. Table 1 presents the 
core types that have been distinguished in terms of 
particular kinds of raw materials. 

Quartz cores are strikingly predominant, mak-
ing up 97.97% of the ąuantity and 91.19% of 
weightof the assemblage. Metrical data on the 
quartz cores is given in Table 2. 

The measurements were carried out on the ba-
sis of a random sample of 100 pieces. All ąuartz 
cores were made of smali, spherical or egg-shaped 
pebbles. The sizes are clearly standardized. The 
surface of the pebbles is smooth, somewhat duli. 
None of the quartz cores carries the slightest 
traces of core preparation, and no striking plat-
forms had been prepared. The blanks had been 
produced by striking with a hard hammer on the 
raw surface of a nodule, first flaking off the "cor-
tex" flake and then continuing striking near the 
emerging edge (Fig.4). 
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Table 1. Kadero. Absolute and percentage freąuencies and weight in grams of particular core types from 
Area Id 

Core type 
Quartz Chert 

Core type 
n. % W n. % W 

1 Discoidal - - - 8 33.33 55.0 

2 Single platform - - - 3 12.50 77.5 

3 Opposed platform - - - 1 4.17 40.0 

4 Ninety degree platform. - - - 2 8.33 58.0 

5 Multiplatform unpatterned - - - 10 44.67 162.5 

6 Pebble core 1736 100.00 5362.89 - - -

7 Sub total: 1736 100.00 24 100.00 393.0 

8 Core fragments 382 (18.03) 1179.61 6 (20.00) 52.0 

9 Total 2118 - 6542.50 30 - 445.0 

Table 1. (continuation) 
Red Rhyolite Petrified wood Agatę 

n. % w n. % w n. % W 
1 - - - - - - - -

2 - - - 1 100.00 11.0 - - -

3 - - - - - - - - -

4 - - - - - - - - -

5 3 100.00 115.0 - - - 2 28.57 13.0 

6 - - - - - - 5 71.43 30.0 

7 3 100.00 115.0 1 100.00 11.0 7 100.00 43.00 

8 - - - - - - 2 (22.22) 5.0 

9 3 100.00 115.0 1 - 11.0 9 - 48.0 

Table 1. (continuation) 
Jasper Total 

n. % w n. % W 

1 - - - 8 0.45 55.0 

2 - - - 4 0.23 88.0 

3 - - - 1 0.06 40.0 

4 - - - 2 0.11 58.0 

5 1 100.00 13.0 16 0.90 303.5 

6 - - - 1741 98.25 5392.89 

7 1 100.00 13.00 1772 100.00 5937.89 

8 - - - 390 (18.04) 1236.61 

9 1 - 13.0 2162 - 7174.50 

The strokes have not necessarily been directed 
near the preceding striking point, but at the most 
convenient spot on the circumference depend-
ing on the way the core and its striking surface 
was shaped after striking off the previous flake. It 

seems that the only stable rule was continuing the 
exploitation of the same round surface until the 
processed ąuartz nodule was shortened to such an 
extent that further exploitation became impossi-
ble. The process might be compared to cutting off 
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Table 2. Kadero. Metrical data on cores from Area Id (measurements in mm) 

Core type n. Mean St. Dev. Rangę 

Pebble core of ąuartz 

Length 100 16.63 3.77 9 - 3 0 

Width 100 15.68 2.99 9 - 2 2 

Thickness 100 9.09 3.01 5 - 2 2 

Cores of chert (generał) 

Length 24 25.92 9.65 10-48 

Width 24 26.75 9.44 15 -46 

Thickness 24 16.79 7.00 7 - 2 8 

Discoidal cores of chert 

Length 8 26.00 4.84 18-33 

Width 8 21.63 4.58 15 -27 

Thickness 8 11.50 2.73 7 - 1 5 

Multiplf. unpatterned cores of chert 

Length 10 21.90 7.09 10 -32 

Width 10 25.20 7.83 15 -39 

Thickness 10 18.10 7.30 10 -33 

incomplete slices from a spherical loaf of bread and 
this is why we called it "slicing technology". Only 
about 4% of ąuartz cores reveal traces of orienta-
tion changes. It seems that some cores had been 
processed by resting them on a hard supporting 
stand in the way familiar in the scalling techniąue. 
The nodule, however was turned round during 
processing so, that two distinct scalling poles were 
not formed. In generał, the quartz cores under dis-
cussion can not be classifted into any of the types 
known and often described in lithic assemblages 
of north-eastern Africa or Europę, where the cores 
are classified in terms of the number of striking 
platforms and striking directions of the blanks 
("platformed core techniąue"). Our type of cores 
will be called pebble cores in the present work. 

The aim was to obtain possible half circular 
flakes with a natural, highly arched, sometimes 
nearly circumspherical back. 

The authors of the works on the stone materi-
als from Saggai and Geili present the technology 
of processing ąuartz nodules in a similar way. 
It seems, however, that the scheme presented by 
them, though basically correct, is too ideał. 

The ąuartz nodules are too smali and the mate
riał itself too hard to manage (as suggested by the 
authors) smoothing off the rugged irregularities 

left after striking off the previous flakes from the 
processed striking platform before setting down 
to strike off next ones (Caneva, Zarratini 1983) 
or consciously split the ąuartz pebbles by half and 
than exploit them in the way like single platform 
cores (Caneva 1988). The striking platforms of 
ąuartz cores were exploited with no additional 
treatment in the hope that every now and then a 
correct flake would be formed. The remaining ir-
regular flakes and chunks come from failed strokes 
and unforeseen splitting of the raw materiał. The 
types of debitage produced during the processing 
of pebble cores shall be discussed in the chapter 

ł t 

Fig. 4. Kadero. Ideał schema of the exploitation of 
ąua r t z pebble for flakes p roduc t ion 

- "slicing technology" 
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Fig. 5. Kadero. 1-4 cores of quartz (succeeding stages of utilization); 5-7 cores of chert; 
8 core of rhyolite; 9 - core of petrified wood; 10 core of agate. 

devoted to debitage. Judging by the fact that the 
preserved cores are usually rather thin (see Table 
2) it must be admitted that they had been exploited 
to the fuli (Fig. 5:1-4). 

In quantitative terms the second group -
though considerably less numerous - consists 
of chert cores. They account for only 1.11% of all 
cores and 6.20% by generał weight. Next to mul-
tiplatform unpatterned cores (Fig. 5:5) there have 
been distinguished specimens of discoidal cores 
(Fig 5:6), single platform cores (Fig. 5:7), ninety 
degree cores and one specimen of a double plat
form core (see Table 1). Still, even if the categories 
have been formally defined it must be admitted 
that a very primitive technology was applied for 
processing chert cores, consisting of a somewhat 

chaotic striking of very irregular, randomly chosen 
nodules of materiał. Only the striking platforms 
have, at times, been very roughly prepared. 

Metrical data on chert cores are given in Table 2 
for all cores, generally for the two categories of chert 
rich enough for statistical analysis. The Table dem
onstrates their frequencies and weight. The number 
of specimens of particular types of chert cores is too 
smali to allow any conclusions about any regulari
ties in their sizes. Striking platforms of chert cores 
are usually of the lisse type, more rarely cortex. 
Their inclination towards the striking surface rang
es between 60° and 85°. As evidenced by their smali 
size, most of the cores are maximally exhausted. 

Seven agate cores account for 0.32% of all cores 
and 0.66% weight. Two of them are multiplatform 
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unpatterned cores 18 x 20 x 19 mm and 20 x 16 x 
12 mm in size of irregular shape and different de-
grees of striking platforms inclinations. They show 
no traces of preliminary preparation for process-
ing. The remaining five specimens are pebble cores 
with dimensions and processing technology corre-
sponding to the type of cores made of ąuartz and 
described above (Fig. 5:10). 

Cores made of other raw materials are very in-
frequent. Three core specimens of red rhyolite have 
been defined to be multiplatform unpatterned cores 
(Fig. 5:8). Ali three had been made of gouge frag-
ments. Their dimensions are: 60 x 27 x 21 mm, 53 x 
28 x 22 mm and 30 x 32 x 14 mm. The only petrified 
wood core is a single platform core 25 x 30 x 10 mm 
in size (Fig. 5:9). No preparation for processing can 
be observed. The striking platform is cortex. The 
angle of inclination of the striking platform to the 
striking surface is 52°. The only specimen of jasper 
core is a multiplatform unpatterned core 23 x 19 x 
18 mm in size. Its shape is irregular and the striking 
platform angles rangę between 55° and 90°. 

Debitage 
In all the Id area has yielded 11647 debitage piec-

es. This makes 83.62% of the number of specimens 
of the knapped stone assemblage from area Id un-
der consideration, and 66.75 of its weight, the total 
weight of the debitage being of 15944.5 gr. Table 3 il-
lustrates the types of debitage isolated within various 
kinds of raw materials encountered at the site. 

It demonstrates the absolute values within a 
particular type, the percentage they represent, and 
their weight in gram, for a more precise definition 
of the used amount of the given type of raw mate
riał. Since the materiał generally is immense, the 
data for ąuartz debitage has been estimated on the 
basis of a random sample of 1000 objects. The same 
sample served for measuring the quartz debitage in 
millimetres. Since a detailed analysis revealed that 
ąuartz core processing technology was ąuite differ
ent from that for classic cores made of such raw ma
terials like chert, petrified wood or jasper, Table 3 
demonstrates only a rough classification of the deb
itage. A more detailed description of ąuartz debit
age based on the sample mentioned will follow. 

It goes without saying that similarly to the cores, 
the predominance of ąuartz debitage is truły strik

ing - 92,04% of the total debitage. The amount of 
ąuartz debitage, however, is comparatively smaller 
- only 79.18% of the volume of all debitage col-
lected from the Id area. This means that the aver-
age weight of ąuartz debitage specimens is smaller 
than that of rhyolite or even chert debitage. The 
amount of debitage of other raw materials is too 
smali to be analyzed in greater detail at this time. 
The data on this subject are provided in Table 4. 

It can be seen that the red and green rhyolite are 
the most freąuently represented specimens. Jasper, 
petrified wood and chert debitage is considerably 
less freąuent, while that of agate and ąuartz are 
least represented of all. The above statement is sup-
ported by Table 5 which presents measurements in 
millimetres of various types of debitage depending 
on the materiał kind. 

A detailed technological analysis of ąuartz 
debitage has been carried out on the basis of the 
above mentioned random sample of 1000 speci
mens. The slicing technology was applied. The se-
lected assemblage contained 231 primary flakes, 
246 secondary flakes, 312 ordinary tertiary flakes, 
150 ąuality tertiary flakes and 61 crescent shaped 
flakes. Primary flakes are specimens struck first, 
or nearly first, from a row surface of the ąuartz 
nodule. In 17 cases the flakes are wholly covered 
by natural surface. The remaining 214 specimens 
have more than a half of the natural surface. 
Among the five types of ąuartz debitage just dis-
tinguished, these stand out slightly in terms of size 
and massiveness (fig. 6:1,2). Secondary flakes are 
specimens struck at a later stage than those just de
scribed. Less than half of their surface is a natural 
one (fig. 6:3). They are slightly smaller and thinner 
than primary flakes (see Table 5). 

The next type are tertiary flakes, i.e. flakes usu-
ally struck third in succession. Their surface bear 
no traces of the natural pebble surface. They have 
been divided into ordinary tertiary flakes of varied 
random shapes and proportions (fig. 6:4), ąuality 
tertiary flakes (fig. 6:5) and crescent shaped flakes 
(fig. 6:6-7). Production of the two latter was the 
main goal of ąuartz pebble processing. The last 
three mentioned are nearly identical in terms of 
proportions. Crescent shaped flakes are a tiny bit 
bigger in size. Yet in generał a high level of ho-
mogeneity of both sizes and proportions of all 
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Table 3. Kadero. Absolute and percentage freąuencies and weight in grams of particular debitage types 
from Area Id 

Debitage Type 
Quartz Chert 

Debitage Type 
n. % W n. % W 

1 Primary flakes 2478 23.12 2919.0 64 31.37 210.0 
2 Primary blades - - - 3 1.47 15.0 
3 Single platform flakes - - - 34 16.67 105.0 
4 Resharpening flakes - - - - - -

5 Unidentified flakes 8242 76.88 10372.0 103 50.49 260.0 

6 Unidentified blades - - - - - -

7 Sub total: 10720 100.00 13291 204 100.00 590.0 

8 Chips and chunks - - - 102 (33.33) 20.0 

9 Total: 10720 - 13291 306 - 610.0 

Table 3. (continuation): 
Red rhyolite Green rhyolite Petrified wood 

n. % W n. % W n. % W 
1 10 4.72 92.5 62 37.80 425.0 1 33.33 8.5 

2 - - - - - - - - -

3 - - - - - - - - -

4 46 21.70 170.0 - - - - - -

5 154 72.64 74.0 102 62.20 420.0 2 66.67 5.0 

6 2 0.94 7.5 - - - - - -

7 212 100.00 344.0 164 100.00 845.0 3 100.00 13.5 

8 114 (34.97) 405.0 101 (38.11) 395.0 8 72.73 9.0 

9 326 - 749.0 265 - 1240.0 11 - 22.5 

Table 3. (continuation): 
Agatę Jasper Total 

n. % w. n. % w. n. % W. 

1 8 61.54 11.0 1 16.67 4.0 2624 23.18 3670.0 

2 . - - - - - - 3 0.03 15.0 

3 - - - - - - 34 0.30 105.0 

4 - - - - - - 46 0.41 170.0 

5 5 38.46 5.0 5 83.33 12.0 8613 76.07 11148.0 

6 - - - - - - 2 0.02 7.5 

7 13 100.00 16.0 6 100.00 16.0 11322 100.00 15115.5 

8 - - - - - - 325 (2.79) 829.0 

9 13 - 16.0 6 - 16.0 11647 - 15944.5 

distinguished types of quartz debitage should be 
stressed. It undoubtedly resulted from the fact that 
highly homogenous cores were used for the pro-
duction, both in terms of size and shape as well as 
the structure of the materiał. Since, as mentioned 
above, ąuartz cores had not been prepared at all, 

debitage platforms, barring a few exceptions, are, 
as a rule, of the "cortex" type. 

Tertiary flakes, ąuality tertiary flakes and cres-
cent-shaped flakes in particular, have often exten-
sive platforms. They often cover as much as two 
thirds of the flake circumference, and sometimes 
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Table 4. Kadero. Area Id. Percentage frequencies of number, weight and mean weight of debitage pieces by 
different kinds of raw materiał 

Debitage 

Raw materiał Number % Weight % Mean weight of one debitage piece in grams 

Quartz 92.04 79.18 1.18 

Chert 2.63 3.83 1.99 

Red rhyolite 2.80 8.87 4.34 

Green rhyolite 2.28 7.78 4.68 

Petrified wood 0.09 0.14 2.05 

Agatę 0.11 0.10 1.23 

Jasper 0.05 0.10 2.67 
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Fig. 6. Kadero. Types of debitage: 1-2 p r imary flakes of ąuar tz ; 3 - secondary flake of ąuar tz ; 4 - o rd inary 
flake of ąuar tz ; 5 - ąual i ty ter t iary flake of ąuar tz ; 6-7 - crescent-shape flakes of ąuar tz ; 

8-13 - different types of natural str iking pla t forms of ąua r t z debitage; 
14-16 - resharpening flakes of rhyolite 

ter t iary 
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Table 5. Metrical data on debitage from Area Id (measurements in mm.). Measurements based on a ran
dom sample of 1000 pieces of quartz debitage 

Type of debitage n. Mean St. Dev. Rangę 

Primary flakes of ąuartz 

Length 89 15.99 3.500 8 - 2 4 

Width 89 14.58 3.457 1 0 - 2 5 

Thickness 89 6.06 1.582 2 - 1 0 

Length:Width Ratio 89 1.09 - -

Secondary flakes of ąuartz 

Length 78 16.04 3.663 9 - 2 5 

Width 78 13.64 3.017 8 - 2 2 

Thickness 78 5.10 1.590 2 - 1 0 

Length Width Ratio 78 1.18 - -

Tertiary ordinary flakes of ąuartz 

Length 67 14.43 3.443 7 - 2 5 

Width 67 13.78 3.632 8 - 2 2 

Thickness 67 4.72 1.786 2 - 9 

Length :Width Ratio 67 1.05 - -

Tertiary ąuality flakes of ąuartz 

Length 103 14.45 3.364 8 - 2 6 

Width 103 13.61 3.066 8 - 2 5 

Thickness 103 4.66 1.616 1 - 9 

Length :Width Ratio 103 1.06 - -

Crescent-shaped flakes of ąuartz 

Length 54 15.44 4.396 8 - 2 7 

Width 54 14.57 4.223 6 - 2 7 

Thickness 54 4.65 1.442 2 - 9 

LengthWidth Ratio 54 1.06 - -

Primary flakes of chert 

Length 26 21.57 7.090 10-38 

Width 26 20.19 6.498 11 - 39 

Thickness 26 7.15 2.507 2 - 1 2 

Length: With Ratio 26 1.07 -

Single platform flakes of chert 

Length 23 23.78 8.177 1 2 - 4 8 

Width 23 19.26 6.595 10-37 

Thickness 23 5.57 2.551 3 - 1 2 

LengthWidth Ratio 23 1.23 - -

Resharpening flakes of red rhyolite 

Length 25 21.68 9.878 12 - 57 

Width 25 24.16 7.640 1 4 - 4 4 

Thickness 25 5.28 1.908 2 - 1 1 

LengthWidth Ratio 25 0.90 -

Primary flakes of green rhyolite 

Length 28 26.10 9.645 1 2 - 4 7 

Width 28 29.29 9.513 1 2 - 5 4 

Thickness 28 9.04 3.877 3 - 1 9 

LengthWidth Ratio 28 0.89 - -
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even more (Fig.6:8). There are cases when a "cor-
tex" platform covers the whole circumference of 
the flake, which thus makes a "slice" struck or, one 
might say, "cut off" from the nodule of quartz (fig. 
6:9). Needles to say, such extensive platforms may 
be called thus only from the point of view of a plat
form definition accepted in descriptions of flint 
technology. An extensive platform may stretch left 
and right off the striking point (Fig. 6:10) some
times asymmetrically (Fig.6:l 1) and at times only 
to the left or to right of the striking point (Fig. 6:12
13). Thatkind ofregular tertiary flakes (ąuality ter-
tiary flakes) numbered 211 in the sample. Of these 
61 specimens have a definite shape of a half-circle 
or segment of a circle. We shall cali them crescent-
shaped flakes (Fig. 6:6-7). The arched back of these 
specimens is a natural one. It is formed from the 
natural surface of the struck nodule.. This natural 
surface at the same time is the above described 
extensive flake platform. In 21 cases the natural 
back is situated symmetrically to the direction of 
the striking blow which brings about the striking 
off of the flake. It might be said that the back cov-
ers the proximal end of the flakes and the right and 
left sides equally. 17 specimens have the back situ
ated on the right side, 8 - on the left in relation to 
the striking blow. In the case of 16 crescent-shaped 
flakes, defining the localization of the back is im-
possible sińce the striking point cannot be estab-
lished. The edge opposite to the crescent-shaped 
natural flaking point is straight and sharp. This 
kind of flakes, undoubtedly the finał goal in ąuartz 
pebble processing, could have been used for arm-
ing arrows or other sharp edges with no further 
treatment. A number of findings revealed that the 
back had been additionally retouched, either on 
the whole surface or partially. Another type pro-
vides evidence that non-retouched crescent-shape 
flakes, or in fact any other flake, might have been 
used. The best example of this kind are microlithic 
flakes embedded in human bones as arrow-heads, 
bearing no traces of retouching (Wendorf 1968). 

Agatę debitage is identical to the ąuartz one. 
This is supported both by the external appearance 
and the dimensions, even if the thesis bases on an 
observation of only 13 specimens of agate debitage. 

Similarly to the cores, the debitage of other 
kinds of raw materials is represented in relative 

smali numbers. Metrical data for chert debitage 
are demonstrated in Table 5. The debitage is mark-
edly bigger than the quartz debitage, because the 
chert cores are bigger than the quartz cores. Plat
forms of primary flakes of chert are most often of 
the lisse type - 34,62%, and not infreąuently cor-
tex - 26.06%. Unidentifiable platforms account 
forl5.38%, faceted and pointed platforms 11.54%, 
and dihedral platforms 3.85%. 

Variation of platform types do not indicate a 
careful preparation of platforms but rather that the 
flakes were struck off from all kinds of planes which 
already existed on the cores being processed. 

This is supported by the above given descrip-
tion of the cores. The first of the two intact pre-
served primary blades is 54x22x11 mm in size and 
has a cortex striking platform, and the other is 
35x16x4 mm in size and has a lisse platform. 

Among single platform flakes of chert the 
lisse type platforms are predominant - 69.57%. 
Faceted and unidentifiable platforms amount to 
13.04% each, and pointed platforms account for 
4.35%. Primary flakes are clearly more massive 
than single platform flakes. Length:width ratio for 
the farmer is 1.06, and for the latter 1.26. A large 
number of unidentified flakes and numerous chips 
and chunks support the previous observation 
that chert pebble processing consisted mainly in a 
straightforward striking, at best using the planes of 
old negatives for platforms - hence lisse platforms 
are relatively more numerous. Red rhyolite debit
age is slightly more numerous. Among the four in
tact primary flakes preserved the largest is 37 x 43 
x 19 mm in size, and the smallest 18 x 24 x 6 mm 
in size. They are thick and massive, and all have 
cortex platforms. 

An interesting category of rhyolite debitage 
are the resharpened flakes. These are characteris-
tic flakes formed during the production of rhyolite 
gouges while processing the elongated edges. Strik
ing off of resharpening flakes resulted in the edges 
becoming thinner and sharper. Resharpening flakes 
are short. The length:width ratio is 0.89. At times 
they can be markedly thinner than other flake types 
(see Table 5). The resharpening flake platform is 
often typically turned up towards the ventral part 
of the flake (fig. 6:14-16). 44.00% of the platforms 
are lisse, 32.00% unidentifiable, and 24.00% - fac-
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Table 6. Kadero. Absolute and percentage freąuencies and weight in grams of particular types of re-
touched tools from Area Id 

Tool type 
Quartz Chert 

Tool type 
n. % W n. % W 

1 End scrapers 1 0.91 2.5 2 7.14 22.0 

2 Simple perforators 5 4.55 13.0 6 21.43 12.0 

3 Double backed perforators 11 10.00 13.0 2 7.14 3.0 

4 Notched flakes 20 18.18 35.0 4 14.28 19.0 

5 Denticulated flakes 13 11.82 30.0 1 3.75 2.5 

6 Lunates 20 18.18 12.0 3 10.71 3.0 

7 Partially retouched pieces 40 36.36 67.5 10 35.71 5.0 

8 Total: 110 100.00 173.0 28 100.00 66.5 

Table 6. (continuation) 
Red rhyolite Green Rhyolite Petrified wood 

n. % W n. % W n. % w 
1 4 12.50 65.0 - - - - - -

2 4 12.50 19.0 1 20.00 8.0 - - -

3 - - - 1 20.00 2.0 - - -

4 4 12.50 30.0 2 40.00 11.0 1 100.00 26.0 

5 12 37.50 214.0 - - - - - -

6 1 3.13 2.0 - - - - - -

7 7 21.88 73.0 1 20.00 70.0 - - -

8 32 100.00 403.0 5 100.00 91.0 1 100.00 26.0 

Table 6. (continuation) 
Agatę Jasper Total 

n. % W n. % w n. % W 

1 - - - - - - 7 3.87 89.5 

2 - - - - - - 16 8.84 52.0 

3 - - - - - - 14 7.73 18.0 

4 - - - - - - 31 17.13 121.0 

5 - - - - - - 26 14.36 17.5 

6 1 50.00 0.5 - - - 25 13.81 17.5 

7 1 50.00 1.5 3 100.00 4.0 62 34.26 221.0 

8 2 100.00 2.0 3 100.00 4.0 181 100.00 765.5 

eted. Green rhyolite debitage is still more massive 
than the red one, and is also short proportion-wise 
(lengthrwidth ratio is 0.89). It is represented by pri-
mary flakes, numerous unidentified flakes, chips 
and chunks. Their platforms are almost hundred 
percent cortex, and they are flakes struck off the raw 
nodule before any earlier preparation. Single speci-
mens of petrified wood, agate and jasper debitage 
are to rare to be characterized at this juncture. 

Retouched tools 
181 retouched tools have been identified in area 

Id, accounting for only 1.29% of the whole invento-
ry. Their weight comes to 765.5 gram, 3.21 % of the 
total weight. The types are enumerated according to 
Tbders type list (Tbcier 1963). Though this list, as 
composed for the Late Palaeolithic of the Maghreb, 
is not fully satisfactory, but we do not possess any 
better. The advantage of applying Tbders list is the 
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Table 7. Kadero. Metrical data on retouched tools from Area Id (measurements in mm.). Only wholly pre-
served pieces have been measured 

Tool type n. Mean St. Dev Rangę 

End scrapers 

Length 7 36.14 10.11 1 9 - 5 3 

Width 7 29.71 9.38 1 6 - 4 2 

Thickness 7 10.71 3.33 6 - 1 7 

Simple perforators 

Length 16 26.06 6.85 1 4 - 4 0 

Width 16 18.56 6.50 1 1 - 3 5 

Thickness 16 5.69 1.99 2 - 8 

Double backed perforators 

Length 10 18.40 5.22 15-26 

Width 10 7.80 0.98 7 - 1 0 

Thickness 10 4.40 0.90 3 - 5 

Notched flakes 

Length 27 20.44 8.94 1 2 - 3 9 

Width 27 18.52 7.61 10-36 

Thickness 27 6.26 2.50 4 - 1 4 

Denticulated flakes 

Length 26 27.73 16.06 1 1 - 8 2 

Width 26 21.85 10.66 10-48 

Thickness 26 7.92 4.04 3 - 2 2 

Lunates of ąuartz 

Length 17 16.53 2.33 1 3 - 2 2 

Width 17 8.71 3.01 6 - 1 7 

Thickness 17 4.47 1.14 3 - 7 

Retouched pieces of ąuartz 

Length 39 16.64 5.20 9 - 3 3 

Width 39 13.28 3.17 8 - 2 1 

Thickness 39 5.41 1.58 3 - 9 

Retouched pieces of other rocks 

Length 23 24.17 19.03 28 - 98 

Width 23 21.13 13.51 8 - 6 2 

Thickness 23 6.83 3.86 3 - 1 6 

possibility to compare the stone iiwentory in ques-
tion to other Finał Palaeolithic and Neolithic as-
semblages known from North-eastern Africa just 
published based on his list. If the definition of the 
described type here does not fully fit the Tbrier s 
list, it will be explained in the text. 

On the other hand Table 7 presents their dimen-
sions based on wholly preserved specimens. A m o n g 
retouched tools 60.8% are made of ąuartz, 15.4% of 
chert, 17.7% of red rhyolite, 2.8% of green rhyolite, 1.7% 
of jasper, 1.0% of agate and 0.6% of petrified wood. 

Endscrapers: Seven specimens. Ali made of 
flakes. Four are simple end-scrapers on a flake 
(Tixier's list type 1). Two made of chert and two of 
red rhyolite. Ali tertiary (Fig. 7:1-2). 

One is made on a tertiary retouched flake (Type 
2) (Fig. 7:3); one on a thick tertiary flake represents 
a nucleiform end-scraper (Type 4) (Fig. 7:4); one is 
made on tertiary flake of ąuartz with the scraping 
edge slightly nosed (type 6) (Fig. 7:5). 

Simple perforators: (Type 12). Sbcteen pieces. 
Three are made on tertiary and two on primary flakes 



280 
KADERO 

E^r 

3cm 

1 -25 
•A 

-z H-

10 

1 ! 12 13 14 

17 18 16 19 
15 

;B2 

25 22 21 24 20 23 

Fig. 7. Kadero. 1-5 - endscrapers; 6-15 - simple perforators; 
16-22 - double backed perforators; 23-25 notched flakes. 

of quartz (Fig. 7:6-9). One is made on primary (fig. 
7:10), two on secondary (Fig. 7:11) and three on terti-
ary flakes of chert (Fig. 7:12). Out of four simple perfo
rators made of tertiary flakes of red rhyolite, three have 

alternating retouch (Fig. 7:1314). The only specimen 
of green rhyolite is made on a primary flake (Fig. 7:15). 

Double backed perforators: (Type 16). Four
teen specimens. One is made on primary, two on 
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Fig. 8. Kadero. 1-8, 10-11 - notched flakes; 9,12-19 - denticulated flakes 

secondary, and eight on tertiary pieces of quartz 
(Fig. 7:16-20). Two are made on tertiary pieces 
of chert (Fig. 6:21) and one on a tertiary piece of 
green rhyolite (Fig. 7:22). 

Notched flakes: (Type 74). Thirty one speci-
mens. Twenty of them are made of quartz. Three 
are made on primary flakes (Fig. 7:23), and eleven 
on secondary flakes (Fig. 7:24-25). 
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Some of them are made on ąuality flakes (Fig. 
7-25; Fig. 8:1-2) and six on tertiary flakes (Fig. 
8:3-8). Four are made of chert: two on primary 
(Fig. 8:5), one on secondary, and one on tertiary 
flake (Fig. 8:7). Four specimens are made on terti
ary flakes of red rhyolite (Fig. 8:4-6). One of them 
is made on a resharpened flake, two on tertiary 
flakes of green rhyolite (Fig. 8:10) and one on a 
large secondary flake of petrified wood (Fig. 8:11). 
Seven notches are retouched on the ventral side. 
One of them made on the large flake of petrified 
wood, is a single blow "clactonian" type. The aver-
age length of the notch itself is 7.23 mm with the 
rangę of 4-14 mm. the average depth of the notch 
is 1.48 mm with the rangę of 0.5 - 3 mm. Thirteen 
notches are located on the left, and eight on the 
right side. Two are located on the distal and one on 
the proximal end of the flake. 

Denticulated flakes: (Type 75). Twenty six piec-
es. Thirteen are made of quartz. Five of them are 
made on primary (Fig. 8:9) and eight on tertiary 
pieces including three crescent shaped flakes (Fig. 
8:12-13,16). One is made on tertiary flake of chert, 
twelve on red rhyolite. Of these, two are made on 
secondary (fig. 8:19) and ten on tertiary flakes 
(Fig. 8:17-18; 9:1-2). 

On twelve specimens denticulation is most 
commonly located on the right side of the flake, 
on six pieces on the left side, and eight flakes are 
denticulated at the distal end. One specimen has 
double denticulation on the right side and at the 
distal end. It was retouched on the dorsal side six-
teen times and nine times on the ventral side. 

Lunates: (Type 82) twenty five specimens: twen
ty are made of ąuartz; fourteen have retouched of 
the"sur enclume" type (Fig. 9:3-7); four are made 
on typical crescent shaped flakes naturally backed 
and partially retouched (Fig. 9:8-10), and two are 
retouched from the dorsal side only Among four 
lunates made of chert three have "sur enclume" type 
retouch (Fig. 9:11-12), and one is retouched from 
the ventral side. A single lunate made of agate is re
touched "sur enclume" (Fig. 9: 13). It is practically 
impossible to conclude on such little objects made 
of such an illegible raw materiał as lunates whether 
the backing was practiced on the right or left edge. 

Partially retouched pieces: (Typel05). Sixty two 
specimens. Forty are made of ąuartz. Among them, 

seven are made of more or less typical crescent-
shaped flakes with natural back partially retouched 
on the dorsal side (Fig. 9:14-15). Two other crescent-
shaped flakes have short dorsal retouch on the sharp 
cutting edge (Fig. 9:17). Among thirty three other 
ąuartz flakes or flake fragments of various shapes 
six are primary, twelve are secondary and sixteen are 
tertiary flakes. Only short sections of their edges are 
retouched. The retouch is high and rough, located at 
random on the edge of the flake (Fig. 9:18-19). Only 
two flakes of ąuartz are retouched on the ventral 
side. Ten retouched flakes of chert are of highly dif-
ferentiated shape. Three of them are secondary and 
seven are tertiary flakes, eight are broken. Usually a 
high steep and rough retouch is randomly located on 
the edge of the flake. Seven pieces are retouched on 
the dorsal, and three on the ventral side. The largest 
retouched flake measures 51 x 45 x 13 mm, and the 
smallest 10x11x6 mm in size. Ali seven retouched 
flakes of red rhyolite are irregular fragments partially 
retouched on the ventral side along the entire left 
edge (Fig. 9:22). Three partially retouched flakes of 
jasper are retouched on the dorsal side (Fig. 9:23). 

Remaining stone artefacts from area Id 
Area Id has also yielded: one unpolished gouge, 

ten gouges polished on one side, one gouge pol-
ished on both sides, four head fragments of one-
side polished gouges, one head fragments of two-
side polished gouge, two central fragments of 
two-side polished gouges, two fragments of gouge 
cutting edges polished on one side, one unidenti-
fiable fragment of a gouge cutting edge polished 
on two sides and two unidentifiable fragments of 
gouges and axes. Ali were made of red rhyolite. Al-
together their weight is 874.5 gram. 

Also identified were: one irregularly spherical 
hammer stone of chert weighing 130 grams, one peb-
ble fabricator of green rhyolite weighing 70 grams, 
and one pebble fabricator of red rhyolite weighing 
220 grams. The latter was made out of a piece of very 
large, thick and probably massive axe, with its sharp-
ened fragment having been used as working edges. 

A more detailed description of the above men-
tioned types of artefacts is included in the descrip
tion of gouges, axes and hammer stones from all 
Kadero trenches, and which can be found on suc-
ceeding chapters. 
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Fig. 9. Kadero. 1-2 - denticulated flakes; 3-13 - lunates; 14-23 - partially retouched flakes 

Discussion of cores, debitage and retouched tools 
As shown on Table 8, the amounts of particular 

types of raw materials are very similar in the case 
of cores and debitage 

The distribution for retouched tools is different. 
The percentage of retouched tools made of quartz is 

visibly lower, while that of chert and rhyolite tools 
markedly higher than the percentage of this raw 
materials for cores end debitage. Chert and rhy-
olithe were preferred to quartz for tool making. This 
seems the more obvious when recalling that the di-
ameters of quartz cores rarely exceed 30 mm. 
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Table 8. Kadero. Percentage of raw materiał used for cores, debitage and tools 

Raw materiał 
Cores Debitage Ret. tools 

Raw materiał 
% % % 

Quartz 97.95 92.04 60.78 

Chert 1.39 2.63 15.47 

Red rhyolite 0.14 2.80 17.68 

Green rhyolite - 2.28 2.76 

Petrified wood 0.05 0.09 0.55 

Agatę 0.42 0.11 1.10 

Jasper 0.05 0.05 1.66 

A characteristic feature of the Id irwentory is 
the overwhelming majority of flake technology. 
This is indicated by all cores preserved as well as by 
the whole debitage, no matter what raw materiał 
was used for production. The few blades identified 
among nearly 12 thousand flakes are absolutely 
accidental. The flakes from the Kadero site are, as 
a rule, short or very short. Their length:width ra-
tio ranges between 0.89 in the case of red rhyolite 
flakes and 1.23 in the case of chert. 

In the inventory of chipped stones from the area 
Id the quartz raw materiał is predominant. The 
measurements based on the materiał at our dis-
posal revealed that five to six debitage pieces were 
obtained from one ąuartz pebble core. Out of these 
1.07 pieces were ąuality or crescent-shaped tertiary 
flakes. On the other hand, in order to obtain one 
crescent-shaped flake as many as 3.24 cores had to be 
processed. Assuming that these very flakes were the 
goal of the Kadero ąuartz knappers, the great amount 
of hammered ąuartz scattered all over the site is not 
surprising. The number of crescent-shaped flakes 
produced from 2118 cores found over an area of 25 
sąuare meters of the Id area could therefore have run 
to 654 specimens. This reąuired using ca 19.167 kg 
of ąuartz pebbles, i.e. 29.30 gram of ąuartz for the 
production of one crescent-shape flake. These esti-
mates are based on the number of crescent-shaped 
flakes actually found in the Id area. More probably 
however, a considerable amount of the best flakes as 
the most desirable product were carried away out-
side of the investigated area. Assuming that only one 
third stayed in the Id area (pieces of inferior ąuality) 
there still was the demand for one core to produce 
one successful crescent-shaped flake. In such a case 
the number of crescent-shaped flakes produced from 
the ąuartz cores in the Id area would run at a figurę 

of ca 2000 specimens and ca 9.58 gram of ąuartz 
must have been used to produce one such flake. As 
can be judged by studying the ąuartz pebble cores 
themselves, as well as various forms of flakes struck 
off them, before the processing there was absolutely 
no preparation of the materiał. 

The processing technology of agate pebbles was 
identical to that of ąuartz pebbles. Probably, again, 
crescent-shaped flakes were the desired finał prod
uct. One retouched agate lunate turned up in the as-
semblage of retouched tools. This is comparatively 
much, considering that there is only a tracę of agate 
as raw materiał on the site. As for chert, one core 
yielded on the average 10.2 pieces of debitage in 
the form of variously shaped flakes. It seems that 
the red rhyolite debitage comes exclusively from 
the preparation process of making gouges and axes. 
Three identified rhyolite cores were been made of 
gouge fragments. Debitage was produced mainly 
during shaping of the prospective gouge, and the 
above mentioned resharpening of flakes during the 
formation of its sharp side-edges or cutting edges. 
A large number of primary flakes of all kinds of 
raw materiał indicates that the materials had been 
brought to the site without any pre-treatment. 

The whole debitage of all kinds of raw materials 
does not yield any of the so-called characteristic 
processing wastes, such as core renovation flakes, 
lames a crete, etc, which are produced in the suc-
cessive stages of progressing . This is borne out by 
the study of the cores themselves, none of which 
bears traces of any pretreatment whatsoever with 
the exception of some striking platforms noticed 
on chert cores, though even in these cases the 
flakes had been struck off a raw or cortex striking 
platform. The naturę of blanks of which the re
touched tools had been made, fully supports the 
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above observations concerning cores and debitage. 
The tools were made only of flakes, the dimen-
sions and proportions of which fully correspond 
to the average dimensions of debitage of a given 
kind of raw materiał. As a rule crescent-shaped 
flakes were used for producing lunates and some-
times, though rather accidentally, for the produc-
tion of other types of tools. Apart from this use 
was made of flakes of all kinds of dimensions and 
proportions as long as their form was suited to the 
desired functions after retouching. For example, 
elongated massive flakes were chosen for making 
double backed perforators. 

Generally the flint technology used in the 
Kadero settlement was primitive (at least in our 
understanding), and raw materiał economy ex-

tensive, in particular in the relation to ąuartz and 
chert. No wonder, considering the easy access to 
sources of this raw materials. 

Gouges 
The description of gouges found at the site is 

based on specimens collected not only over the Id 
area but over all trenches . We are in the posses-
sion of a fuli inventory of gouges collected. All are 
made of red rhyolite. The measurements of differ-
ent categories of gouges are provided in Table 9. 

The Kadero gouges have been divided into the 
following categories: 

Unpolished gouges: Eight specimens. The 
shape was produced by flaking off fairly large, 
rather fiat resharpening flakes from both planes 

Table 9. Kadero (Sudan). Metrical data on gouges and axes (measurements in mm.) 
Tool type n. Mean St. Dev. Rangę 

Exhausted gouges polished on one side (from Area Id only) 

Length 9 60.67 14.73 3 2 - 7 8 

Width 9 34.11 3.63 3 2 - 4 2 

Thickness 9 16.67 3.86 1 6 - 2 6 

Exhausted gouges polished on one side 

Length 101 48.95 7.83 3 0 - 6 7 

Width 101 32.75 5.04 1 3 - 4 0 

Thickness 101 14.44 2.01 1 0 - 2 5 

Exhausted gouges polished on both sides 

Length 8 59.63 10.77 45 -74 

Width 8 39.25 6.10 3 2 - 5 2 

Thickness 8 18.75 4.89 1 4 - 3 0 

Exhausted unpolished gouges 

Length 4 55.17 11.67 4 6 - 7 8 

Width 4 33.67 3.77 20 -40 

Thickness 4 14.33 2.05 11 - 16 

Complete gouges polished 

Length 4 92.75 8.93 84 - 104 

Width 4 31.00 3.39 27 - 36 

Thickness 4 15.25 2.86 13 -20 

Complete axes 

Length 4 66.75 8.04 5 6 - 7 5 

Width 4 43.75 5.63 35 - 50 

Thickness 4 21.25 3.77 15 - 25 

Broken axes 

Length 3 34.67 5.73 2 8 - 4 2 

Width 3 42.33 3.86 3 7 - 4 6 

Thickness 3 15.33 0.94 14 - 16 
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Fig. 10. Kadero. 1-5 - unpolished gouges. 

of the prepared gouge with the striking directions 
running at the straight angle to the edge. After ob-
taining the desired shape, the finał sharpening of 
the cutting edge was achieved by means of a slight 
retouching, which meant striking off smali fiat 
flakes of a few or several millimetres (Fig. 10:1-3). 

The gouges are asymmetrical in shape. One 
side is fiat or only slightly convex, while the other 
is much convex, at times even highly sloped (Fig. 
10:2). Four specimens of unpolished gouges are 
preserved intact and they seem not have been 
used, as evidenced by the convex shape of the fiat 
and sharp cutting edge. Four other specimens, on 

the other hand, have been used, sińce their cutting 
edges are blunt. These had been repaired by means 
of rough retouching, always on one side only. The 
repaired cutting edge has always a gouge-like 
shape, and the cutting edge is straight or slightly 
concave (Fig. 10:4-5). They are much shorter than 
the specimens described above. Once they were 
beyond mending they were probably thrown away. 
The average weight of unpolished unused gouges is 
50.62 grams, and used ones - 38.12 grams. 

Gouges polished on one side: one hundred and 
one specimens. Ali are asymmetrical in shape. The 
flatter side is formed by flaking only. The convex 
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side is polished. Polishing is often partial, cover-
ing only the most protruding planes and partially 
blurring negatives of the flake struck to form the 
particular piane (Fig. 11:4-6). 

It can also be completely polished, entirely 
cleaning off traces of the negatives that had former-
ly shaped the more convex piane of the gouge (Fig. 
11:1-7). Ali gouges polished on one side had been 

used. Ali their cutting edges had been repaired with 
retouching directed from the polished, more con-
vex side towards the unpolished flatter side. Simi-
larly to repaired unpolished gouges, the repaired 
cutting edges are blunt, have an elongated shape 
and the gouge-like cutting edge is either straight or 
minimally concave. It seems that the specimens at 
our disposal had been all used to the fuli and for 
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this reason discarded. Judging by the relatively Iow 
indicator of standard deviation in length measure-
ments of the gouges, it seems that the border of re-
pairing and successive resharpening of the gouges 
broken during use was fairly stable and of about 49 
mm. Probably shorter gouges could not have been 
repaired and still function. The average weight of 
gouges polished on one side is 37.61 grams. 

Gouges polished on both sides: Eight specimens 
(Fig. 12:1-3). Their shape is symmetrical. Both 
planes are evenly convex and more or less polished, 
as was the same with gouges polish on one side just 
described. In three cases polishing was on both 
sides equally intensive (Fig. 12:3),while in four one 
side was apparently submitted to the more intensive 
polishing (Fig. 11:2). Ali specimens mentioned had 
been repaired by one side retouching of the elon-
gated cutting edge. If one of the gouges planes was 
polished harder, the piane was used for striking off 
resharpening flakes, similarly to the gouges pol
ished on one side. Repaired cutting edges are of the 
same character as described above. 

The last specimen is a gouge polished on both 
sides and then worked again by striking off big re
sharpening flakes. The gouge had not been dam
aged and the cutting edge had not been repaired 
(Fig. 12:1). Average weight of gouges polished on 
both sides is 62.50 gram and the dimension in mil
limetres (see Table 9) also confirm that this was the 
most massive type of gouge. 

Apart from the completely preserved gouges 
listed and described above, within the gouges as
semblages obtained so far, sixty three specimens 
of head fragments of gouges have been identified. 
The heads have been broken off and no attempt 
was made at resharpening them. As far as the frag
ments in this category allow to state, we have twen
ty two fragments of unpolished gouges, thirty two 
fragments with the gouges polished on one side 
and nine heads of gouges polished on both sides. 
there is a possibility of an error as far as the esti
mates of numbers of the first two cases concerned, 
sińce often one polished piane or both polished 
planes of the gouge did not reach the head. The big 
size and massiveness of the fragments of gouges 
polished on both sides support the observation 
that this kind of gouges had big dimensions. The 
head fragments of unpolished gouges are also sur-

prisingly big. It may be that these are fragments of 
unused gouges that cracked already during prep-
aration. Among fourteen middle ?sized? gouge 
fragments representing the central part of the 
specimens, three specimens come most probably 
from unpolished specimens, six from specimens 
polished on one side, and five from specimens pol
ished on both sides. Of thirty six gouge fragments 
with the cutting edge preserved only three can be 
described as coming from unpolished specimens. 
Twenty nine are parts of specimens polished on 
one side. One of them is in particularly good state 
of preservation, lacking only the head. The cutting 
edge had never been repaired. The head had prob
ably broken off either before or at the beginning of 
use (Fig. 11:3). The specimen was found in grave 
No. 42. Three specimens with the cutting edge pre-
served coming from gouges polished on both sides 
have also been identified. 

The method of smoothing the very numerous 
rhyolite gouges remains a mystery. There are no sand-
stone objects which might suggest their use for this 
particular purpose. Circularly bowl-shaped "matate" 
grinding stones with concave smoothed surface 
could not have been used for smoothing gouges, 
the more so grinders with fiat or concave surfaces. 
Also mysterious is the function of numerous gouges 
known from Kadero, as well as from other Khartoum 
Neolithic sites. They were certainly intensively used, 
most probably hafted, being repaired up to the mo
ment when, totally exhausted, they hardly reached ca 
5 cm of length and must have been discarded. Similar 
type of tools - core axes - were produced in masses 
during the Mesolithic Period in the forest zone of 
temperate Europę. They are generally interpreted as 
wood working tools serving for example for hollow-
ing tree trunks when producing the dug out canoes. 
However could the savannah of those days have de-
liver enough wood to be worked by so many gouges? 
It is also difficult to imagine these rather fine objects 
as farming tools (Haalland 1981). Maybe more con-
vincing is the hypothesis connecting gouges to cattle 
holding. (Caneva 1988b). 

Axes 
Among the macrolithic tools from Kadero, axes 

form a very smali group. Four complete specimens 
and four fragments have been identified. The dimen-
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Fig. 12. Kadero. 1-3 - gouges polished on both sides; 4-6 - axes 

sions of intact specimens are given in Table 9. Axes 
here are specimens of symmetrical shape, polished on 
both sides over a large area. Polishing is particularly 
precise around the cutting edge. The cutting edge is 
slightly arched (Fig. 12:4-6). Except for one specimen 
made of green rhyolite, all specimens had been made 
of red rhyolite. Apart from this, the materiał found in 
Kadero, so far, has yielded forty fragments of gouges 
and possibly axes of red rhyolite. They all have some 

parts with surface polished and this serves as crite-
rion for describing them as fragments of the above 
mentioned types of tools. 

Hammer stones 
The collection of hammer stones found contains 

58 specimens. It constitutes a representative selec-
tion from all trenches in Kadero. The dimensions of 
50 complete specimens are given in Table 10. 



290 
KADERO 

Table 10. Kadero. Metrical data on hammer Stones and pebble fabricators (measurements in mm.) 

Tool type n. Mean St. Dev. Rangę 

Hammer Stones 

Length 50 55.10 6.11 4 5 - 6 7 

Width 50 47.50 8.06 2 2 - 6 9 

Pebble fabricators 

Length 39 58.46 6.29 4 5 - 7 0 

Width 39 48.08 5.93 3 7 - 6 6 

Thickness 39 24.64 5.02 18 - 38 

Only longer and shorter diameters have been 
measured, sińce it cannot be established which di-
mensions indicate length, width or thickness. Ham
mer stones are highly variable in shape: more or less 
spherical (Fig. 13:1-2), cubic (Fig. 13:4), oval (Fig. 
13:3) or multifaceted (Fig. 13:5). On the protruding 
parts and the edges can be noticed traces of hammer-
ing. In the collection at our disposal green rhyolite 
specimens are the most numerous - 23 specimens, 
then, successively, seventeen specimens of red rhyo
lite, six ąuartz specimens, seven chert specimens, 
four of petrified wood and one of granite. 

Quartz or chert pebbles, most freąuently of 
spherical shapes were selected as hammer stones. 

In the case of both kinds of rhyolite a suitable 
piece of a cracked rock was selected, hence the of-
ten cubic shape of hammers made of this materiał, 
which has a tendency for flaggy breakage (basaltic 
joining). In two cases red rhyolite hammer stones 
were made of a big fragment of gouge or axe pol-
ished on both sides (Fig. 13:6) and a fragment of 
a big gouge polished on one side. Traces of use on 
these specimens are concentrated near the nar-
rower ends. Both ąuartz hammer stones had been 
much overheated in fire. The average weight for all 
green rhyolite hammer stones is 138 grams, for red 
rhyolite - 104,1 grams, for chert - 133.3 grams, for 
ąuartz - 165.0 grams, for petrified wood - 140.0 
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Fig 13. Kadero. 1-6 - h a m m e r stones; 7-10 - pebble fabricators. 
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Fig. 14. Kadero. Grave 66. 1-11 - segments; 12 - microlithic core; 13 - backed blade; 14-28 - segments; 
29-30 - chert nodules with single negatives of struck off flakes (scalę 1:2). 

grams and the single granite specimen weighs 290 
grams. The average weight calculated for all com-
plete hammer stones is 140.7 grams. 

Pebble fabricators 
Following AJ. Arkell, pebble fabricators are 

a kind of flattened hammer stone of more or less 
spherical, oval or irregular shape. Traces of ham-
mering are mainly visible round the circumfer-
ence. Thus, mainly the more or less sharp edge was 
used for striking (Fig. 13:7-10). Table X demon-
strates the dimensions of pebble fabricators. As 
was pointed out by Arkell, the demarcation line 
between pebble fabricators and common ham
mer stones is blurred and the two types of ham
mer stones have sometimes been used alterna-
tively. Forty fwe specimens of pebble fabricators 
have been selectively collected from all trenches 
explored in Kadero. Thirty three specimens are 
made of red rhyolite, including six made of frag-
ments of axes polished on both sides or smaller 

gouges, and two specimens made of fragments of 
gouges polished on one side. They are eight speci
mens of green rhyolite pebble fabricators. Two 
specimens were made of petrified wood, and one 
of ąuartz. The average weight of pebble fabricators 
of red rhyolite is 85.7 grams, of green rhyolite -
92.5 grams, of petrified wood - 95.0 grams, and 
a single ąuartz specimen weights 86.8 grams. The 
average weight calculated for all pebble fabricators 
is 86.8 gram. Thus on the average they are smaller 
than common hammer stones by 38.31% 

The work in Kadero has yielded a large amount 
of sandstone artefacts. The exact description and 
analysis of these finds is given in the separate chap-
ter in this volume. 

Materials from the burials 
The above analysed lithic materiał represents a 

typology and a technology of stone assemblages 
commonly used in the everyday life. From the Ne-
olithic burials from Kadero we have also a number 
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Fig. 15. Kadero. Grave 66. 1-4 - set for knapping stones; 5-10 - segments. 

of very interesting lithic objects, sometime telling 
us more than the finds from the settlement. Four 
graves delivered relatively numerous artefacts of 
chipped stones. They are as follows: 

Grave 60 
A very rich burial of a 35-45 years old man. It 

contains a rich collection of grave-goods of differ-
ent kinds, including also : 
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• a backed blade made of brown flint situated 
by the chest ( Fig. 14:13), 

• a cluster of eleven smali segments by the 
chest, ten of which are made of brown flint and 
one was made of white ąuartz (Fig. 14:1-11), 

• a cluster of fifteen segments made of grey 
flint, found behind the pelvis, some of 
them having traces of whitish mastic (Fig. 
14:14-28), 

• a single broken segment and microlithic core 
(Fig.l4:12), both made of ąuartz and both 
found by the shoulder, 

• two chert nodules put by the knees covered 
by cortex with single negatives of struck ofF 
flakes (Fig. 14:29-30), 

• a single segment made of brown found by the 
shoulder, still having traces of white mastic, 
and several chips laying also by the shoulder. 

Grave 66 
Very rich burial of an adult man. Beside other 

grave-gods a complete set of tools for knapping 
Stones made of ąuartz was found by the palms (figs 
15, 16). It consisted of: 

• a hammer stone made of fair-sized oval 
shaped pebble with distinct traces of ham-
mering of both ends (Fig. 15:3), 

• a support made of a typical, very fiat ąuartz 
pebble, roughly rhomboidal in shape, with 
clearly visible traces of bursting and crushing 
on one side (Fig. 15:1), 

• another roughly oval support with traces of 
use visible on the base of the cone (Fig. 15:2), 

• relatively large ąuartz pebble having no trac
es of knapping (Fig. 15:4), probably a supply 
of raw materiał ready for use in afterlife., 

• six others very smali ąuartz segments spread 
over the skeleton occur, five of which were 
made of white and one of grey ąuartz (Fig. 
15:5-10). 

Grave 113 
A very rich interment of a 18-24 years old 

woman. By the knees was found a straight, fifteen 
centimetres long row of over twenty segments 
made of ąuartz, creating a straight cutting edge 
when mounted, accompanied by several single 
segments spread over the skeleton. 

Fig. 16. Kadero. Grave 66. Set for knapping stones. 

Grave 114 

A rich burial of a 20-30 years old man contain-
ing, besides other grave goods, the following objects 
of knapped stones: by the pelvis a straight row of 
eleven segments made of ąuartz (Fig. 17). The larg-
est one is 15 mm long, 6 mm wide and 4 mm thick 
and the smallest one is 9 mm long, 6 mm wide and 
1,5 mm thick. Ali segments have distinct traces of 
white mastic on the retouched arched backs. 

A few centimetres from this row of segments 
an assemblage of specimens made of ąuartz occur, 
composed of 8 initially struck cores of which only 
one flake was struck off, one core with two nega-
tives of flakes, two primary flakes, one ąuality flake 
and one crescent-shaped flake with natural arched 
back of a shape and size like the retouched cres-
cents. Near these artefacts one more straight row of 
segments made of ąuartz was found (Figs. 18, 19). 

Also found by the pelvis in the smali space of ca 
30 cm in diameter a dense concentration of nine 
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Fig. 17. Kadero. Grave 114. Straight row of eleven segments. 

segments made of ąuartz and one segment made 
of chert occured. The largest one was 23 mm long, 
8 mm wide and 4 mm thick. One of these seg
ments is a crescent-shaped flake, not retouched, 
which proves that such flakes were treated the 
same as retouched segments. On two segments 
the traces of white mastic are preserved. Near the 
face of the individual from grave 114 a concentra-
tion of twenty eight crescent occured, twelve of 
which were made of chert, eight of agate and eight 
of ąuartz. A few pieces were spread on the central 
part of the skeleton. Crescents of chert have well 
visible traces of white mastic. 

When analysing the chipped stones find in 
burials it can be observed that, only the most 
richly furnished burials contained chipped stone 
artefacts. Exception are a few specimens of grave 
42, one segment, grave 54, three segments by the 
face and a tanged point on the top of the head) . 
Chipped stones were given to adult men, as well 
to the adult women. The most popular type of ar
tefacts are segments, all very similar to each other, 
made mainly of ąuartz, but also of brown and grey 
flint and chert. Also cores of ąuartz and initially 
struck pebbles of chert occur, as well as a scarce 
amount of debitage. The irregular dense clusters 
of microlithic segments, like these found in grave 
114, are most probably the remnants of bunches of 
arrows given as grave-goods. Two kinds of finds 
merit special attention: 
1. repeating several times straight, regular rows 

of segments deposited all in the same order, 
with curved, retouched backed edges to one 
side and the sharp cutting edges to the oth
er. This way the cutting edges created a long, 
straight line of a kind of the cutting blade 
(Figs. 17 - 19). When discovered this straight 
lines of microliths looked mysterious. But vis-
iting the exhibition of archaeology of the site 
at Kadruka excavated by J. Reynold, I noticed 
a tool composed of a bone handle with long, 

straight groove on one side filled by identical 
segments - inserts, cemented in the groove by 
a kind of white mastic. Our rows of segments 
are simply the remnants of such a kind of a 
knifes. The bone handle has completely de-
composed with time. 

2. A set of tools for knapping stones from the 
grave 66 described above. It was the private 
tool kit of a stone knapper given to him for af-
ter life. Such find may suggest the beginnings 
of specialization in stone knapping technology 
observed in the Khartoum Neolithic culture. 

Kadero lithics from the perspective of the Mid-
dle Nile Neolithic 

A detailed cultural and chronological analysis 
of the stone inventory from Kadero is a difficult 
task. This is due mainly because the raw materiał 
used for the production of stone tools is singularly 
illegible for researcher. The materials in ąuestion 
are ąuartz and both kinds of rhyolite which ac-
count for over 90% of both the amount and bulk 
of the numeric analyses objects. Moreover, the 
ąuality of chert used in Kadero is among the worst 
possible. Both the forms of cores as well as the 
shapes of retouched tools are often accidental and 
governed by the ąuality of the materiał used. Such 
typological features as the placing of the striking 
platform, the bulb of the flake and striking direc-
tions or retouching are often illegible. Hence both 
understanding and giving a correct description of 
the technology and typology of the assemblages 
are beset with difficulties. As in principle the ma
terials used at all late prehistorie sites along the 
Middle Nile were of the same ąuality, similar diffi
culties were encountered by other authors of pub-
lications reporting on the sites. The interpretations 
of particular flint assemblages from the period in 
ąuestion, recorded in the Middle Nile region, re-
veal a considerable liberty as regards the reading 
and description of the technology and typology 
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Fig. 18. Kadero. Grave 114. straight row of nine segments and accompanying artefacts 

of the objects. Based on different individual type 
lists, within which variously described types of ob
jects have been placed, the interpretations differ to 
a considerable degree. For this reason there is no 
possibility at present of a detailed comparison by 
means of statistical tests of the flint inventory f rom 
Kadero with other so far published, rather scarce 
inventories f rom similar sites. Such a compari
son can be successfully carried out only after the 
stone object types found in Neolithic sites of the 
Middle Nile region have been defined, and after 
the records have been classified anew presenting 
a uniform approach to the typology of the stone 
objects in question. For our purposes it must suf
fice that we compare the mainly easily legible and 
obvious features characteristic for the assemblage 
discussed with other sites known f rom the Middle 
Nile region or beyond. These features are as fol
lows: 
1. Exclusive usage of flake technology 
2. Considerable microlithisation (see Table 9) 
3. Raw materials are basically limited to two: 

ąuar tz for smaller items and rhyolite for larger 
items (Table 2). 

4. Occurrence of three basie types of retouched 
tools: lunates, perforators, and various kinds 
of notches, denticulates and retouched flakes; 

distinction between them is somewhat blurred 
and some times hard to establish. 
Occurrence of numerous hoe-like or axe-like 
tools of various sub types made of rhyolite. 

Hf 

Fig. 19. Kadero. Grave 114. straight row of nine 
segments and accompanying artefacts 
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Table 9. Kadero. Data demonstrating the microlithic character and proportions of debitage. Measurements 
in millimetres 

Mean length of flakes (generał) 

Mean length of ąuartz flakes (92.04% of all debitage) 

Mean length of cores (generał) 

Mean length of ąuartz cores (97.95% of all cores) 

Mean length of retouched tools 

Length:width ratio for flakes (generał) 

Length:width ratio for flakes of ąuartz 

6. Occurrence of numerous hammer stones 
The above listed distinctive features of the as-

semblage from Kadero at first resemble the stone 
irwentories from the so called Khartoum Neolithic 
sites, i.e. the Khartoum Tradition known from the 
territory of the Khartoum Province. The seąuence 
of the sites extends chronologically from the so-
called Early Khartoum (Arkell 1949) to the Khar
toum Neolithic (Arkell 1953), represented by the 
classic sites of the Khartoum Hospital and Shahein-
ab respectively. As suggested by the research car-
ried out in Kadada (Geus 1984), the seąuence can 
be extended still further. Later some other sites of 
this tradition have been recognized by excava-
tions. These are: Zakiab (Haalland 1981b), Geili 
(Abbas Mohammed Ali 1982; Caneva 1984; 1988), 
Saggai (Caneva, Zarattini 1983), Sarourab I (Ab
bas Mohammed Ali 1982), Rabak (Haalland 1984; 
1989) and Kadruka (Reinold 1994) 

The inventory of stone objects from Shaheinab 
is no doubt the most similar to the Kadero chipped 
stone assemblage. It carries all the distinctive fea
tures of the Kadero finds. They are some noticeable 
differences, such as, e.g., a relatively bigger size of 
Shaheinab lunates and double backed perforators, 
and the presence of large amount of big scrapers 
and a kind of tanged points which were not found 
in Kadero. In generał, however, the similarity be-
tween the two assemblages is striking. 

The inventories from Um Direiwa, Geili and 
Zakiab also reveal the Kadero characteristics, 
though in the latter the amount of gouges and 
grinding stones is comparatively smaller and in 
Geili the gouges are by far less numerous. Judging 
by the data that have been so far published, the Ra
bak assemblage from the Lower White Nile in the 
Kosti region, seems to posses the same typological 
features, yet like the Zakiab assemblage it contains 

18.83 

15.27 

22.61 

16.63 

22.89 

L06 

L09 

few grinding stones and no gouges. The typology 
of the inventories from the Khartoum Hospital, 
Sarourab 1 and Saggai, departs more markedly 
from the Kadero inventory, though remains within 
the same traditional framework. 

Thus it seems beyond doubt that on the typo
logical basis the inventory of the Id area in Kadero 
should be ranked as belonging to the Khartoum 
Tradition. The decreasing number of microlithic 
objects, mass use of rhyolite for the production of 
large tools, and frequent occurrence of gouges of 
various types as well as very numerous sand stone 
grinding stones allow to place the inventory in ques-
tion at the late phase of this tradition, i.e., with the 
so called Khartoum Neolithic. The Shaheinab site is 
a type site of this culture along with the sites at Gei
li, Um Direiwa and Zakiab. This statement agrees 
with the earlier suggestions about the cultural and 
chronological afftliations of Kadero (Krzyżaniak 
1978, Haalland 1981). It is also confirmed by the 
radiocarbon dates from Kadero which tally with 
the dating of the remaining Neolithic sites, carbon 
dated for the most part to the second half of the 4th 
millennium B.C. (un- calibrated). 

However, there arises a question about the rela-
tion of the Kadero assemblage to the other Khar
toum Neolithic assemblages. It seems that the 
precise answer for this ąuestion is not possible 
yet. Carbon dates yielded little information - they 
are few and wide-ranging, thereby permitting just 
about any arrangement of the assemblages from 
Kadero nor do they provide solutions for the finer, 
typological differences. The reasons are twofold: 
firstly, establishing the existence and rangę of differ
ences is far from easy due to the illegibility of the 
materiał, and due to diverse individual stands on 
typology which prevent accurate interpretation of 
differences. Secondly, it seems highly probable that 
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the typological difFerences of stone tools irwentories 
from the Khartoum Neolithic sites signify style ad-
aptation to the eiwironment and various economic 
bases of subsistence rather than a chronological 
differentiation within a framework of some linear 
continuum of development of the materiał culture 
of those societies. (Krzyżaniak 1978, 1992a). This 
hypothesis would account for the contemporaneous 
occurrence of slightly different inventories among 
the Khartoum Variant group. 

At the present moment it is impossible to con-
firm the existence of some closer ties of the stone 
assemblages of the Khartoum Neolithic - Kadero 

included - with other cultural area outside the 
Khartoum Province. Some analogies, such as the 
presence of gouges and sandstone grinders, may 
be indicative of some connections with the Saha-
ran territory. Generally speaking, however, from 
the point of view of the knapped stone technology 
and typology the Khartoum Culture sites present 
a homogenous closed complex, the emergence of 
which had been determined by the specific envi-
ronment of the Middle Nile valley. Differences in 
adaptation methods resulted in an inner evolution 
of this complex. Kadero assemblage was one of the 
late manifestation of this development. 
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INTRODUCTION 

The aim of this article is to present the stone 
implements found at Kadero in the Sudan. The 
article features a brief description of stone mate
riał which belong to the collection of the Poznań 
Archaeological Museum and which was discov-
ered during many excavation seasons conducted 
by Lech Krzyżaniak at this very important Neo-
lithic site. The analysis does not include stone ob-
jects manufactured by means of traditional stone-
working techniąues, i.e. knapping or chipping, and 
tools which were used in a flint workshop i.e. ham-
merstones, pebble fabricators. Specification and 
analysis of these finds are presented in a separate 
chapter by M. Kobusiewicz and the maceheads are 
presented by K. Ciałowicz (this volume). Here we 
deal with the descriptions of all types of sandstone 
tools (grinding Stones, pestles, rubbers, polish-
ing Stones, drills), cosmetic palettes and grinders 
made from different raw materiał. 

All investigations carried out in Kadero have 
yielded a large amount of sandstone artefacts and 
it was impossible to collect them all. The collection 
presented in this paper compose a representative 
selection of all type of tools, which was made by 
L. Krzyżaniak already during excavating and pro-
vides a sufficient basis for a characterization and 
discussion of those objects. The analyses of the 
data was supported by observation obtain by the 
author during the last seasons of excavations at 
Kadero (Jórdeczka 2003). 

Most (if not all) of the presented lithic materiał 
is connected with the Neolithic occupation of Ka
dero 1, and comes from the northern and southern 
midden, and from the cemetery (Table 1). It is pos-
sible, that some of the artefact may be connected 
with the Early Khartoum materiał. This phase of 
occupation was recognized during pottery analy
ses (M. Chłodnicki, this volume), but it is very dif-
ficult to recognize in the stone materiał. 

Raw materials 
The petrographic descriptions of stones pre

sented below are based largely on the macroscopic 
and microscopic analysis performed by J. Skoczy
las and M. Mrozek-Wysocka to whom I wish to 
express my thanks. 

In the production of stone implements, Neo
lithic inhabitants of Kadero used a rather limited 
set of raw materials. Of particular importance (in 
respect to quantity) was ąuartz (95 % of the ob
jects belong to the chipped stone assemblage - Ko
busiewicz, this volume), then rhyolite, sandstone, 
chert, agate, petrified wood, jasper and very rarely 
diorite and granite. Most of them were describe in 
separate chapter (Kobusiewicz, this volume). 

Sandstone 
Sandstone is the main raw materiał used for the 

production of ground tools, i.e. grinding stones, 
grinders, rubbers, polishing stones, stone rings 
or palettes (in this last case diorite was also used). 
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Table 1. Kadero. List of stone materiał from midden and cemetery (except jewellery). 

Artifacts 
Type 

Raw materiał Location 

Artifacts 
Type A
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C F C F C F C F C 

Quern 
Deep 5 1 6 

Quern 
Fiat 24 24 

Smali lower 
grindstones 

Fiat (palettes) 8 8 Smali lower 
grindstones Deep (mortars) 15 15 

Cosmetic 
palettes 

Fan-shaped 1 1 

Cosmetic 
palettes 

Oval-shaped 2 1 3 2 4 
Cosmetic 
palettes 

Pear-shaped 1 1 
Cosmetic 
palettes 

Rectangular-shaped 1 2 1 2 

Cosmetic 
palettes 

Trapeze-shaped 1 1 

Grinders 

Large, spherical, 
heavy grinders 

7 1 8 

Grinders Large disc grinders 62 8 70 Grinders 
Smali, fiat grinders 22 4 26 

Grinders 

Spherical 7 1 8 

Polishing stones Two fiat surfaces 4 1 5 

One fiat surface 25 25 

Convex on both 
sides 

21 4 25 

Smali 1 1 1 2 5 

Triangle (keeled) 
cross-section 

1 1 

Rubbers 
Crescent-shaped and 
hollow 

6 6 

Blade 2 3 5 

Chisel-shaped 1 1 2 

Spoon-shaped 5 5 

Club-shaped 
62 
(?) 

62 

With grooves 1 1 

Ochrę Pencil 1 1 

Lumps of ochrę 9 9 

"Stick" 1 1 

Rings Finished 3 1 4 

Unfinished (?) 6 6 

Summary 1 3 1 9 1 1 1 213 110 331 9 
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Sandstone is a clastic sedimentary rock of variable 
colours, composed of small-size (0.063-2 mm) min
erał or rock grains and cemented typically by silica, 
calcite, iron oxides, clays or other elements. It can be 
found along the Nile Valley from Esna up to Central 
Sudan. This rock is commonly described as "Nubi
an sandstone" because it belongs to the stratigraphic 
seąuence known as the Nubia Group (Aston et all. 
2000:54-56). It is the main geological rock strata of 
studied area (Stankowski 2003b:133) Among these 
sandstones found in Kadero two major groups 
have been distinguished. The first one is a greyish 
beige sandstone with framework grains composi-
tion mainly of ąuartz and siliceous-clayey cement. 
It is fine-grained and well sorted rock with massive 
structure. Those features determinate on technolog-
ical properties like high compressive strength and 
abrasion resistance. The second variety is a beige 
coarse-grained sandstone with massive random 
structure. Its ferruginous-calcareous-clayey cement 
binds rough grains of ąuartz. Both types of sand
stone occur in the vicinity of the site. Sandstone 
materiał lies on the ground surface and would have 
been easy to collect. 

Diorite/Gabbro 
So far three diorite palettes were found dur-

ing excavation at Kadero. Diorite and gabbro are 
phanerocrystalline igneous rocks composed prima-
rily of plagioclase feldspar and either greenish black 
hornblende amphibole or augite pyroxene. Both 
the rocks have less than 20% ąuartz (according to 
IUGS classification). Diorite and gabbro can only be 
distinguished from each other by their plagioclase 
composition, and this must be determined in thin 
section. Outcrops of these rocks are common in the 
Eastern Desert (Aston at all. 2000:30). 

Ochrę 
Red pigment was very important in many 

spheres of activity for the Neolithic inhabitants at 
Kadero. It was the carrier of cultural information, 
and among other things used for body decora-
tion, for jewellery production, as a dye for pottery, 
weapon(?), in ritual and in funerary practices. Red 
ochres is a natural minerał pigments coloured by 

the presence of iron (an unhydrated iron oxide -
hematite). Red ochrę contains a higher percentage 
of hematite, and common reddish pigment and 
is accordingly identified as hematite in chemical 
analyses (Lee &Quirke 2000:113-114). 

M A N U F A C T U R I N G M E T H O D S FOR P R O D U C T I O N 

OF M A C R O L I T H I C S T O N E T O O L S 

Several methods were employed, often in com-
bination with one another, for making tools. These 
include: 

Initial coring - this involves striking off flakes 
from a stone nodule, either in order to shape the 
stone or to acąuire blanks suitable for further 
shaping into specific tools; 
Flaking - this techniąue is used to give a prod-
uct its finał shape; 
Polishing - this can be done in two stages: 
• grinding - this involves the removal of any 

rough edges and/or scarring resulting from 
the working process; 

• smoothing - this is carried out in order to 
achieve a relatively even and scratch-free sur
face 

Roughening - this involves creating smali pits 
over a smooth surface in order to roughen it. 
Further research is needed to establish how 

sandstone was transported from the source back 
to the Kadero settlement. Initial shaping, at least 
in the case of larger tools, was probably carried out 
at the site where the stone was collected. Work at 
the settlement was restricted to refining the shape 
of the tools and surface finishing. The absence (so 
far) of any cortex flakes1 in the sites archaeologi-
cal record may be seen as evidence to support this 
theory. Only smali waste flakes have been noted, 
which were probably produced during the finał 
stages of tool processing or during the course of 
reshaping damaged tools. 

Confirmation for this interpretation may be 
find in ethnographic surveys carried out by Randi 
Haaland in Western Sudan and Tanzania, where 
she found close relation between women and 
production of grinding eąuipment. For example, 
among the Fur tribe, people still make and use the 
same type of grinding eąuipment that we could 

1 Thcsc picccs rcsult from the rcmoval of the natural, outermost surface of the stone and do not cxhibit any traces of intcntional working or use. 
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find on prehistorie sites. In the village of Dorn on 
northern Darfur, where she did fieldwork in 1978, 
every woman in the village makes her own grind-
ing Stones. Suitable raw materiał is found in only 
one area, which has a fine grained type of stone. 
Each woman has her own quarry where she ex-
tracts the raw materiał and produces the first rough 
shaping of the grinders. Unfinished tools are then 
brought back to the village, where the finał shap
ing and pecking of the tools takes place (Haaland 
1995:165). Similar observation were made by the 
author among the people living in Butana, Cen
tral Sudan. Local women still make and use stone 
quern and grinders, and every woman prepares 
her own grinding eąuipment (Photo 1. 7). 

The study materiał includes a very large quan-
tity of tools made from much larger, damaged ar-
tefacts, which often originally served a completely 
different purpose. It appears that recycling tools 
was a common practice among Kadero societies. 
A similar situation was noted in many sites, for ex-
amples at El Geili (Caneva 1988:141-144). 

In some instances, where the lump of raw ma
teriał had a natural shape and size which lent it-
self to a particular use, the stone was not worked 
at all (this was most often the case with hammers 
and smali, spherical grinders, for which pebbles of 
sandstone and other rock were used). 

As it was mentioned above, collection pre-
sented in this paper composes a selection of ar-
tefacts and may not entirely reflect real structure 
of the lithic (mostly sandstone) materiał which 
oceurs on the site of Kadero. As an example, a 
sample collected over an area of 5 sąuares 2 x 2 m 
(920-925) was chosen (at the site of the Neolithic 
cemetery, southern margin of the northern mid-
den - Krzyżaniak 2000:224-225), containing 367 
specimens of different type of querns, smali lower 
grindstones, grinders, smoothing tools, pestles, 
flakes and unidentifiable fragment (an average of 
ca 73 artefacts on 1 square) (Table 2). Presence of 
flakes with remains of working surfaces (15,26% of 
all specimens) confirm important role of reshap-
ing damaged tools. 

Table 2. Kadero. Sandstone artifacts collected from squares 920-925 

Artifacts Type Fragment Complete Total % 

Querns Fiat 15 1 17 4,63 
Smali lower 
grindstones 

Fiat 3 3 0,82 Smali lower 
grindstones Deep 2 2 0,54 

Grinders 

Large 
discoidal 35 7 42 11,44 

Grinders Large 
spherical 6 1 7 1,91 Grinders 

Smali 11 6 17 4,63 
Smoothing 
tools Smali 5 3 8 2,18 

Pestles 
Borers 4 3 7 1,91 

Pestles 
Irregular 6 4 10 2,72 

87 24 
112 30,52 

Flake with remains of 
working surface 

56 56 15,26 

Flake 34 34 9,26 
Unidentifiable fragment 165 165 44,96 
Total 367 100 
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TYPOLOGY AND FUNCTIONAL ANALYSIS 

The list of tool types in the Kadero assemblage 
has been compiled based on comparative studies 
of similar materials known f rom other Neolithic 
sites in the Sudan. 
Lower grindstones 

Only one complete example of a lower grind-
stone was found at Kadero thus far. The majori ty of 
finds consist of relatively smali fragments, making 
it far more difficult to assess their original forms 
and classify them in detail (Krzyżaniak 1992:367, 
Fig. 4a). In only a very few cases did any of these 
artefacts comprise more than one ąuar te r of the 
lower grindstones overall circumference (the min
imum reąuired to gauge its original size), however, 
all of the fragments represent smali forms. There-
fore the classification outlined below is only rela-
tive and does not give a fuli picture of typological 
variation among lower grindstones f rom Kadero 1. 
Based on the data available the following types of 
lower grindstone were identified: 

1. guerns (over 30 cm in length): 
a) large fiat (Fig. 1. 6, 7; Photo 1. 2) 
b) large deep (Fig. 1. 1,2; Photo 1.1) 

2. smali lower grindstones 
a) fiat (palettes) (Fig. 1. 8; Photo 1. 4) 
b) deep (mortars) (Fig. 1. 4,5; Photo 1. 3, 5) 

la) The concave working area is fairly shallow 
(only a few centimetres deep) and slopes 
gently down to the centrę. The edges are 
slightly raised, shaped and smoothed. 
Made of either coarse- or medium-grained 
stone, roughening is evident on the work
ing surface of these querns. They were 
probably heavily used, abrasion wearing 
down their original thickness. The only 
complete artefact mentioned above was 
found in Grave 202 (Krzyżaniak 2004a: 
51). It has a regular, oval shape (L 320 mm, 
W 230, Th 60 m m ) and its working sur
face bears traces of delicate pecking. This 
quern is now exhibited in Sudan National 
Museum in Khartoum. 

Ib) All of these ąuerns were made from 
coarse-grained sandstone. The poor con-
dition of these finds makes it difficult to 

asses their original size (Krzyżaniak 1989: 
367, Fig. 4a). A little more light could be 
shed on this subject by the large piece of 
quern discovered at Kadero in 1999. The 
object in question is of solid proportions 
and its original diameter is estimated to 
have been c. 40-50 cm. The deep, working 
area does not incorporate the whole of the 
upper face, but only its central section (c. 
20-25 cm in diameter), with a pronounced 
depression in the very middle. 

In the case of saddle/channelled querns, their 
division into two main types - fiat and deep - may 
reflects differences in their functions. The surface 
characteristics and shape of the large forms sug-
gests that they could have been used for gr inding 
grain, probably sorghum (the discoveries at such 
sites as Kadero, Zakiab and U m m Direiwa include 
several imprints of sorghum in potsherds and large 
number of grindstones - Sadig 2010:72). It seems 
that fiat querns would have been preferable for this 
task, as they were the only ones which could be 
used in conjunct ion with large, spherical, heavy, 
fiat grinders. It is, however, also possible that some 
large disc grinders may have been employed for 
this purpose. Intentional roughening visible on the 
surface of these stones would have increased their 
abrasive qualities (Arkell 1949:60-63). 

It is feasible that large, deep forms of saddle 
quern could have been used for grinding cereal 
crops (even though fiat forms appear to have been 
better suited to this task), for crushing a variety of 
plant materials (fruit, nuts, spices, e tc ) , for prepar-
ing organie and minerał tempers, or for powdering 
lumps of ochrę. 

2a) These specimens are characterized by fairly 
smali, fiat working surface and regular, 
more or less oval shape (c. 11-13 cm in di
ameter, Th 30-40 mm). The edges are either 
fiat or slightly raised. They are similar in 
shape to cosmetic palettes (indeed it is pos
sible that they are cosmetic palettes). The 
working surface is slightly rough. They are 
made of medium grained sandstone. 

2b) Smali and deep lower grindstones have a 
regular, oval shape and diameter of c. 11 -12 
cm. The concave working surface of these 
stones is fairly deep (> 20 mm), often very 
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rough, and its edges are quite high. They are 
made of medium grained sandstone. 

Determining the exact funct ion of smali, fiat 
lower grindstones is also no simple matter, al-
though the size and shape of their working sur-
faces puts certain limits on what they could have 
been used for. Similar forms have been found at 
Shaheinab (Arkell 1953:47-48), El Geili (Caneva 
1988:140-144), and at Shaqadud (Marks & Mo-
hamed-Ali 1991:112-119) - a site located some-
what fur ther f rom the Nile. Arkell would like to se 
them as an ochrę grinders/palettes or lower grind
stones for making maceheads (1953: 47-48). 

The p u r p o s e of smali , deep lower g r ind 
s tones poses some in te res t ing ąues t i ons . These 
ar te fac ts can mos t adequa te ly be desc r ibed as 
mor t a r s . T he shape and tex ture of the i r work
ing sur face is charac te r i s t i c of th is type of u t en -
sil. Th i s sur face t ends to be ve ry coarse and un -
even wi th the n u m e r o u s t races of ch ipp ing . T h e 
work ing sur face exhibi ts t races of b o t h chip
p ing and abras ion , m a k i n g it easier to be fairly 
con f iden t in appra i s ing its f u n c t i o n . It seems 
likely tha t these i tems were used in c o n j u n c -
t ion wi th p a r t of c lub - shaped pest les, w h o s e 
work ing sur face bears a lmos t ident ica l t races 
of use ( the t ip is f l a t t ened f r o m p o u n d i n g and 
concen t r i c s t r ia t ions indicat ive of a ro t a ry ac-
t ion appea r on the b r o a d e r end of the pest le) or 
wi th spher ica l g r i n d e r s / p o u n d e r s (Pho to 4. 6). 
This set of tools could have been used e.g. for 
c ru sh ing the kernels of the f r u i t of a Ziziphus 
sp. t ree in o rde r to acqui re the seeds inside, 
which can be used for m a k i n g a type of f lour 
(see Kub iak -Mar t ens in th is vo lume) . A n o t h e r 
plausible exp lana t ion for these a r te fac ts is tha t 
they were used for p rocess ing ochrę or o the r 
mine ra ł dye stuffs . 

Similar tools are still using by people living 
in Butana plain (Sudan), together with spheroid 
hammerstones (Photo 1. 6). 

Cosmetic palettes 
This group is relatively smali (if we do not in-

clude smali fiat lower grindstones) and quite var-
ied. Artefacts of this type are found both in grave 
and midden contexts. So far, nine palettes have 
been found at Kadero. 

The sandstone palette f rom Grave 57 is of 
pear shape in the fiat view (length is 14,8 cm, and 
the width 12 cm), the working surface is fiat and 
smooth. In the rich Grave 66 a big palette made of 
diorite (lenght 19,4 cm; breadth 15,2 cm; thickness 
4,2 cm) was found. It has a regular, oval shape and 
a very precisely shaped working surface and edges 
(Krzyżaniak 1991:525, Fig. 11). The smali, oval 
sandstone palette f rom Grave 195 (12,7 x 9,8 cm) 
was found together with a smali (7,8 x 3,2 cm), fiat 
and elongated sandstone grinder/smoothing stone. 

A similar palette of oval, elongated shape 
(length 13,8 cm, maximum width 8,9 cm and 
thickness 3,2 cm) was found in rich grave 202. 
This sandstone tool is smoothed and has a concave 
upper side made by rubbing a grinder across the 
surface. In grave 77 an almost rectangular (with 
rounded edges) sandstone cosmetic palette was 
found. The upper, smoothed and slightly concave 
side represents the working surface (length of 14,2 
cm, width 5,8 cm and thickness up to 2,1 cm). 
A similar palette f rom grave 189 is a little larger, 
with max imum length 18,5 cm, maximum width 
11 cm and thickness 2,9 cm, and its weight reach 
974 (Photo 2. 1). The smoothed working surface is 
slightly concave. The underside is fiat verging on 
convex, the edges are only slightly rounded and 
more or less rough sińce it was originally chipped 
into shape - visible are traces of chipping, ham-
mering and polishing. This burial contains also a 
loaf like gr inder made of fine grained sandstone 
(Photo 2. 1 on top), the funct ion of which may be 
connected to the palette described above. It has 
a very regular fo rm and smoothed upper, con-
vex side. The working surface is fiat and strongly 
smoothed, in some places even polished (maxi-
m u m length 11,2 cm, max imum width 4,8 cm 
and thickness 1,7 cm). A fan-shape sandstone 
palette f rom grave 101 (Krzyżaniak 1992a:187, 
Fig. 40) with a slightly concave working surface 
has traces of intentional roughening (Photo 2. 2). 
The unders ide is strongly smoothed, probably it 
was used as a gr indstone (length 14,4 cm, width 
6,4 - 9,7cm and thickness 1,4 cm). 

There are five examples of palettes f rom midden 
contexts. Two of them, made of sandstone, were 
found intact. The first one takes the form of a ir-
regular trapeze measuring 12 x 6,5 x 2,6 cm (Fig. 1. 
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3; Photo 2. 3). The second, oval-shape, measuring 
10,2x5,4x3,2 cm. 

Three fragments of palettes were made of dior-
ite and representing three different forms. The ar-
tefact of which only a fragment of the edges is pre-
served has one working surface and was probably 
of oval shape (Photo 3. 2). The rectangular, two-
sided palette has strongly smoothed, fiat work
ing surfaces. The edges of this tool were precisely 
shaped and thinned (Photo 3. 3). A smali size pal
ette of highquality, had an oval shape with one 
concave (working surface) and one convex side 
(Photo 3.1). Similar artefact was found in grave 3 
at elKadada (Reinold, Krzyżaniak 1996:34). 

The function of sandstone cosmetic palettes 
seems fairly self-explanatory. However, there is 
a great deal of diversity among the items belong-
ing to this group, especially in terms of size and 
shape. Palettes found as grave goods are relative-
ly large. The two palettes recovered from a mid-
den are very much different. Their shape and 
surface characteristics do, nevertheless, suggest 
that they were used for preparing pigments. In 
one example another function can be observed 
- underside was used as grinders or smoothing 
tool (Fig. 3. 3) 

This category of artefacts is typical of the Neo-
lithic occupation in Central Sudan and has analo-
gies to discoveries in El Kadada (Geus 1984: 361-
372) Shaheinab (Arkell 1953:46 - 48; Krzyżaniak 
1992a:187-188) and many other sites. 

Grinders 
This is the most numerous category of sand

stone artefact found in Kadero. Grinders occur 
in a wide variety of forms, differing in size, shape, 
surface characteristic and even function, which is 
however in many cases not entirely elear. 

Variation in size are large. The largest grinder 
noted in this assemblage is 18 cm long, 10 cm 
wide and 5,1 cm thick, whilst the smallest meas-
ures 5,3 x 4,7 x 1,7 cm. Variations of shape rangę 
from round to oval. A common feature of these 
tools is that they all have one or two fiat, occa-
sionally slightly convex working surfaces. To 
make any further, more detailed analysis of this 
large category easier it has been subdivided into 
the following groups: 

1. fiat grinders (104 artefacts) 
a) large, spherical, heavy grinders (8 pieces) 

(Fig. 2. 1; Photo 4. 1); 
b) large, disc grinders/polishing Stones (70 

pieces) (Fig. 2. 2,3,5,7; Photo 3. 5; 4. 2); 
c) smali fiat grinders/polishing stones (26 

pieces) (Fig. 2. 4,8-11); 
2. spherical grinders/pounders (8 artefacts) 

la) Average dimensions: length 15-20 cm, 
width 9-12 cm, thickness 3,5-5,5 cm. 
These are substantial, heavy grinders 
with one or two fiat or slightly convex 
working surfaces. All of the analyzed 
grinders show traces of pitting. The edges 
of these tools were shaped by flaking and 
were subseąuently smoothed. 

Large, spherical, heavy grinders were most 
probably used for grinding grain in combination 
with the large, fiat ąuerns described above. Traces of 
intentional roughening are visible on their surfaces. 
These tools were probably designed for use with two 
hands, working at right angles to the longer axis. All 
of them were made of coarse-grained sandstone, 
which was probably determined by their function, 
sińce their surfaces were naturally rough. 

ifr,)average dimensions: diameter 12,5-17 
cm, thickness 1,4-2,7 cm. Specimen be-
longing to this group have a relatively 
regular round or oval shape and their 
edges are usually polished. Most are two-
sided with fairly well-smoothed working 
surfaces which are either fiat or slightly 
convex (Photo 3. 5). Evidence of rough
ening is quite widespread. Smali scratch-
es can also be seen on some tools (gener-
ally perpendicular to the grinders longer 
axis), which could indicate the direction 
in which these tools were used. In sev-
eral cases these grinders were made from 
damaged concave ąuerns. They were 
made from medium- and fine-grained 
sandstone, with coarser grained materiał 
being used on rare occasions. 

Interpreting the function of large disc grind
ers/polishing stones poses some problems. The 
most popular interpretation is that they were used 
as ochrę grinders (Arkell 1953:44-47; Krzyżaniak 
1992a:191). Part of them may have served the 
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same purpose as the group of heavy grinders, as is 
suggested by their elongated form, traces of use in 
the shape of striations at right angles to the grind
ers' longer axis, and their intentionally roughened 
surface. The fact that these tools are not particular
ly thick (making them difficult to hołd during use 
on quern) could be a result of intensive exploita
tion over long period of time, but it is also possible, 
that this form is intentional and they were used as 
ochrę grinders or polishing stones. 

Completely fiat, round grinders, occasionally do 
exhibit elear traces of roughening, are slightly smaller 
then the elongated variety, and could only have been 
held in one hand, thus making them more uncom-
fortable (though not impossible) to use in combina-
tion with large, fiat querns. It seems likely that they 
could have been used for grinding ochrę to powder 
for pigment (in Khartoum Hospital examples were 
found with traces of red or yellow ochrę; Arkell 1949: 
52-54). Its worth to note, that all tools from this cat-
egory were made of smali grained sandstones, and 
the character of the working surface and the shape of 
the tools may suggest, that they were used as grind-
ers/polishing tools for treating smaller objects made 
of stone, bone or wood (i.e. gouges, maceheads, bone 
celts, ...). The presence of fragments of sandstone 
polishing stones at Kadero was mentioned by L. 
Krzyżaniak (1992a: 188). 

lc) Average dimensions: diameter 5,5-11 cm, 
thickness 1,7-3,4 cm. These tools are pre-
dominately round or oval and are usually 
of far less regular shape. They were not 
as carefully worked as their larger coun-
terparts, as evidenced by the fact that 
flake scars along their edges are often left 
rough. They have either one or two well-
smoothed, fiat or slightly convex working 
surfaces. In some instances traces of deli-
cate pitting can be seen. Larger, damaged 
artefacts were often reused to make these 
grinders, mostly in medium- and coarse-
grained sandstone. 

Smali, fiat grinders may also have served the 
same purpose as their larger counterpart and may 
have been used together with smali lower fiat 
grindstones, which were also interpreted as tools 
that may have been used for processing ochrę. 
Many of the grinders in this group could also have 

been used with large, deep querns. In some cases 
it is possible, that they were used as a smoothing/ 
polishing stones. The chipping frequently noted on 
the central parts of the working surface of grind
ers does not always represent traces of roughening 
(Photo 6. 2). It seems that once they had stopped 
being used for their original purpose they may 
have served, for example, as anvil stones (Arkell 
1949:60-61). Similar artefacts were frequently not
ed on Neolithic sites in Wadi Awatib on the Butana 
plain (Bobrowski, Jórdeczka 2005:40-42, Fig. 5; 7). 

2) A modest number (8) of spherical grind
ers were found at Kadero. As with all 
other categories, considerable variation 
was noted among these tools, primarily 
in terms of size (from 2,3 cm to more 
than 11 cm in diameter, mostly about 
4,5-6 cm). They have a characteristic 
round, regular shape (Fig. 5. 1-7; Photo 4. 
6) with clearly defined working surfaces 
(one or more) in the form of variously 
worn and flattened, smoothed areas -
evidence that they were used for grind
ing. In some cases they were also used as 
hammerstones, which has left character
istic traces of chipping on them. All of 
the examples were made of medium- or 
coarse- grained sandstone. 

Quartz smoothing stone 
One, not complete example of this tool was 

include to the collection. It was made on quartz 
pebble, and the stone was not worked at all (raw 
materiał had a natural shape and size which lent 
itself to a particular use). One fiat area and edges 
around it were used as working surfaces. They are 
polished, partially shiny, with traces of scratches 
and remains of red pigment (Photo 7. 2). The tool 
could be used for polishing pottery, organie mate
riał or as an ochrę grinder. It is 5,4 cm long, 4,4 cm 
width, and 2,3 cm thick. 

Polishing stones 
These differ from "standard" grinders fiat in 

shape, being more reminiscent of elongated rec-
tangles or occasionally trapezoids. Their edges and 
corners are often rounded to a greater or lesser de-
gree. Artefacts belonging to this group are also di-



Maciej Jórdeczka 
Stone i m p l e m e n t s 

307 

verse in size, the largest complete specimen being 
14 cm long, and the smallest examples measuring 
no more than a few centimetres. Further subdivi-
sions in this category are, however, based prima-
rily on tool shape and the features of their working 
surfaces rather than on metric traits. This was dic-
tated by the fact that a wide variety of forms occur 
within some size ranges, which in turn would have 
required additional subcategories to be created, 
significantly expanding the list of tool types. For 
these reasons smoothing tools were divided into 
the four following groups: 
a) tools with two fiat surfaces (5 pieces) 
b) tools with one fiat surface (20 pieces) (Fig. 3. 4) 
c) tools convex on both sides (25 pieces) (Fig. 3. 

3; Photo 4. 3) 
d) smali polishing Stones (3 pieces) (Fig. 3. 6; 

Photo 6. 1) 
e) tools with triangle (keeled) cross-section 

(Photo 3. 6) 
a) Average dimensions: length 9-13 cm, 

width 6-7 cm, thickness 3-4,5 cm. There 
are few artefacts f rom Kadero represent-
ing this group, and most of those survive 
only as fragments. They are fairly irregular 
in shape and their edges are, on the whole, 
roughly finished. The one exception was 
a an axe-like tool with two fiat surfaces 
forming an edge. Roughening is evident 
on the working surfaces of two tools. Ali 
items of this category are made f rom me
dium or coarsegrained sandstone. 

b) This class encompasses a wide variety of 
forms, including rectangular and trap
ezoidal tool, as well as ones with rounded 
corners and edges. It is difficult to define 
a size rangę for this subcategory as none 
of the items in it survive intact, but it 
seems probable that they did not exceed 
12-13 cm in length and 7-8 cm in width. 
Variations are also evident in the tools' 
working surfaces, mostly in terms of how 
well-smoothed they were. 

c) Average dimensions: length 4,7-12 cm, 
width 4-7,2 cm, thickness 1,8-4,5 cm. 
They differ in shape and in the naturę of 
their working surfaces. Broadly speaking, 
this subcategory is represented by irregu

lar forms, most of which were carefully 
worked and smoothed. None of these ar
tefacts has a fiat working surface and all 
have a relatively stout, transverse section. 
Their corners are usually rounded, whilst 
their edges rangę f rom being rounded 
to fairly sharp. The raw materials f rom 
which they are made vary, as do their 
surfaces (tools made f rom coarse-grained 
sandstone tend to have rougher surfaces). 

d) This category is represented by three com
plete tools which are very regular in shape. 

The first one takes the form of a regu
lar rectangle measur ing 5,7 x 3,5 x 1,6 cm 
(Fig. 3. 6). One of its surfaces is fiat; its 
smoothness suggest that this was prob-
ably the working surface. The other side 
is slightly convex, has rounded edges and 
faint traces of processing - chipping and 
smoothing. It is fashioned f rom a medi-
um-grained sandstone. 

The second one is also very regular in 
form and is wholly worked and polished. 
Its shape is remains of a smali, trapezoidal 
axe with a short cutting edge and long butt. 
It measures 5,7 x 4,0 x 2,3 cm. The working 
area consist of two slightly rounded sur
faces forming a cutting edge. This tool is 
made of medium-grained sandstone. 

The third one has a fo rm of rounded 
triangle, and was made of fiat quartz peb-
ble (Photo 6. 1). The working area consist 
of keeled edges on the whole circumfer-
ence and is covered by smali pits, fissures 
and scratches, which often overlap each 
other. O n some spots it is also polished. 
The tool measuring 4,8 x 4,7 x 1,1 cm. 

e) This category is represented by only one 
artefact, found on sq 528. It has very 
regular oval shape and triangle cross-
section. The two upper sites are very 
smooth, partially polished, with delicate 
scratches (generally perpendicular to the 
Stones longer axis), which could indicate 
the direction in which this tool was used. 
Third site is fiat and much more rough. 
The tool measuring 12,8 x 6,9 x 2,9 cm. 
Similar fo rm are known f rom different 
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Neolithic sites, e.g. WA4 in Wadi Awatib 
(Bobrowski, Jórdeczka 2005:40, Fig. 5), 
Shaąadud (Marks et al. 1985:271, Fig. 
l lb) . 

Polishing Stones differ discernible in the tex-
ture (which ranges from rough to relatively well-
smoothed), size, shape, and the degree to which 
their edges are rounded. Examples with one or two 
fiat surfaces may have been used as smoothing tools 
(this suggest some of their morphological attributes, 
such as those of the form of an axe-shaped narrow-
ing at one end) or ochrę grinders. Loaf like grinder, 
similar to some polishing Stones with one fiat surface 
was found in grave 189 together with palette (Photo 
2. 1). It is particularly difflcult to assess the function 
of tools which are convex on both sides. It is possible 
that they were used for working bone or wood. 

Smali polishing stones differ significantly from 
one another in shape. Nevertheless, it seems that the 
rectangular form may have served as a smali rub-
ber or whetstone, whilst the trapezoidal/axe-shaped 
form, with rounded working edges converging in the 
shape of an axe blade, was probably used as a smali 
smoothing/polishing stone. The third one, was prob
ably used as a polishing stone or ochrę grinder. 

Rubbers 
This class of irregular forms of sandstone 

tools (70 artefacts) encompasses a wide variety 
of shapes and sizes and is not linked to the series 
of sandstone grinders. Most of these tools have a 
roughly oval outline, and almost all have at least 
one rounded end. 

Crescent-shaped and hollow rubbers 
Certain similarities can be seen among a group 

of crescent-shaped tools with one straight or slightly 
concave edge which, along with the fiat surfaces ad-
jacent to it, forms a working surface (Fig. 3. 5; Photo 
4. 4, 5). Six examples vary from 8,5 to 10,5 cm in 
maximum length, 5,0 to 6,5 in maximum width, 
and 2,0 to 2,8 cm in maximum thickness. They are 
similar in shape to the artefacts known from Khar-
toum Hospital (Arkell 1949:64-66). 

Most of these tools have a roughly oval outline, 
and almost all have at least one rounded end, while 
either one or both of the long edges is, to some ex-
tent, keeled. It is suggested that the keeled edge 

and the rounded end were the most important fea-
tures. On occasion flatter surfaces were also used 
for grinding or rubbing. These rubbers were un-
doubtedly used for smoothing/polishing, probably 
either bone or wood. One crescent-shaped form, 
for example, exhibits traces of smoothing both on 
its inner (concave) edge and outer (convex) sur
face. On the other hand, artefact made of ferrugi-
nous sandstone was used as a ochrę grinder - the 
presence of red stain has been noted on the outer, 
convex and polished edge (Photo 4. 4). 

Blade rubbers 
A characteristic feature of this tool is its smooth 

and more or less convex surface, with the long edges 
more or less sharp or keeled. They have a rough, fiat 
base, often broken in antiąuity as indicated by canker 
on the fracture. The tip is usually rounded and care-
fully shaped. Ten examples vary from 8,0 to 10,2 cm in 
maximum length, 3,8 to 5,3 cm in maximum width, 
and 2,3 to 3,8 cm in maximum thickness (Fig. 3. 8; 
Photo 5.3). It seems that the curved edge approaching 
the tip rather than the tip itself was important to the 
user, for the tip is often slightly thicker than the edges, 
which seem too have been the most vital part of the 
tool. They are similar in shape to the tools known from 
Shaheinab (Arkell 1953, p. 51-52). These tools were 
made of medium-grained sandstone. 

Chisel-shaped rubbers 
Thus far only two items have been classified 

under this heading: one is a complete tool (Fig. 3. 
7; Photo 5. 4) and the other a damaged one. Their 
shape resembles that of a short chisel which nar-
rows towards its tip and has a handle that is oval 
(slightly flattened) in cross-section. The working 
surface consists of two well-smoothed areas lo-
cated along the tools longer axis. The complete ex-
ample is 14,2 cm long, 9 cm of which comprise the 
working surface. Both rubbers are made of medi
um-grained sandstone. It seems possible that they 
were used for working bone or wood, as a rubber 
or kind of a wedge (chock). 

Spoon-shaped rubbers (smoothing stones/small 
palettes) 

Five artefacts are grouped together in this sub-
category because they have similar working surface 
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and probably served similar purposes. Ali of them 
are somewhat flattened, with one slightly concave 
and noticeably smoothed side. In one instance the 
other side, which is convex, bears traces of smooth-
ing as well. Examples vary from 6,5 to 10,4 cm in 
length, 3,8 to 4,2 in width, and 1,6 to 3,4 cm in max-
imum thickness (Fig. 3. 1, 2; Photo 2. 4; 5. 5). 

Defining the precise function of these objects 
is difficult. One of these artefacts, recovered f rom 
excavations at Kadero in 1999, has distinct traces 
of red ochrę on its concave upper face (Photo 2. 4). 
It seems possible that they were used as smoothing 
Stones for working on convex surfaces or as smali 
palettes for preparing pigments-staffs. 

Club-shaped (cylindrical) rubbers/drills 
This is a numerous and varied category (62 ex-

amples) and one of the diagnostic features of the 
Khartoum Neolithic. Arkell termed this group 
of tools tapering cylindrical rubbers (Arkell 
1953:52). The shape of tools in this group ranges 
f rom slender and oval or round in cross-section, 
through slender and flattened at one end, to being 
fairly stocky. The variety of sizes represented is also 
quite broad. Assuming that some forms have been 
correctly interpreted as whole tools rather then 
fragments, their length ranges f rom 5,5 to 11,5 cm. 
It is also possible that some of the pestles which 
survive in fragmentary form may have originally 
been longer. It is probably also quite common for 
one tool to be used for a rangę of functions, result-
ing in numerous cases of working surfaces being 
located on various parts of a tool: 
a) conical surface used with a rotary action (borers); 
b) oblong surface along the tools longer axis; 
c) fiat surface; 
d) flattened, irregular surface - related to the 

pounding action of the pestle. 
There is also a possibility that some of the areas 

identified as working surfaces based on the current tool 
form are actually the remnants of the working surface of 
a larger tool which was damaged and then recycled. 

a) Their working surface is more-or-less 
conical. Use-wear traces include strong 
surface abrasion and circular striation 
patterns indicating rotary action. Thus, 
they may have served as a form of drill. It 
is not inconceivable that this sort of tool 

was used for making holes in stone rings, 
though it could eąually have well been 
used for working organie materials (Fig. 
4. 1,3, 5-11; Photo 5. 6). 

b) The objects which have an oblong working 
surface that runs along the utensils long
er axis may have been used for working 
wood or bone. In some instances it is pos
sible that the area identified as the work
ing surface on the basis of use-wear traces 
actually constitutes that part of the tool 
which had some kind of fitting attached 
to it, and was in fact used for an entirely 
different purpose (e.g. pounding). Most of 
the tools in this group are made of medi-
um-grained sandstone (Fig. 4. 2, 4, 13). 

c) A further variation on the working sur
faces is seen in a group of tools which 
have one or two fiat working surfaces. 
This generally takes the form of a smali, 
fiat area which in each instance evidences 
a slightly different direction of use. These 
items were probably used for wood- or 
bone-working (Fig. 4. 12). 

d) The last variety of working surface noted is 
related to the pounding action of the pes
tle. This surface is irregular, flattened and 
has evident traces of chipping and damage. 
These of course, could have been caused by 
a number of things not necessarily related 
to use-wear. Quite often a single "pestle" 
had a number of functions (e.g. some have 
"borers" located at the opposite and to the 
pounding surface - Fig. 4. 3). 

Rubber with grooves 
Only one broken example was found et Kadero 

(Photo 6. 3). It seems possible to be the fragment 
of a bigger rubber broken in antiquity and reused 
in a new function. On one face it has a pair of in-
tersecting grooves, both about 3 m m wide and 3 
m m deep. The fragment is 7,5 cm long, 4,5 cm in 
width, and 3,7 cm in thickness. It was made of fine 
grained sandstone. 

Hammer Stones 
A large category of tools for which the exact de-

scription and analysis is given in the separate chap-



310 
KADERO 

ter (by M. Kobusiewicz). Their pounding surfaces, 
of which there can be one or more, are typically 
covered in pits, fissures and scratches of various 
size and depth, which often overlap each other or 
occur in clusters. With prolonged use the surface 
of these stones becomes rough and porous. Most 
of them were used for flaking and shaping of lithic 
artefacts, but they could also be used together with 
lower grindstones (with deep working surface) to 
crush the nuts and Stones of edible fruits. 

Ochrę 
During excavations on Kadero, many pieces of 

ochrę were found. It was very important raw ma
teriał used for many purposes, e.g. pigment pro-
duction, jewellery (more information are given in 
separate chapter). Lumps of ochrę were crushed 
and ground on different types of grinding stones. 
One artefact found on cemetery context has a spe-
cial form - it was probably a kind of pencil (length 
8 cm, width 2 cm and thickness 1,1 cm.). It has 
a regular form of elongated triangle with triangle-
shape cross-section (Photo 3. 4). Ali fiat surfaces 
and edges have traces of grinding and scratches. 
It seems possible, that this artefact was used as a 
handy stain, and was ground on a palette to pro-
duce smali portion of pigment. 

Stone stick 
Interesting form has a smali stick (4,65x0,7x0,65 

cm) made on crystal of amfibol (or piroksen). It has 
very smooth, mostly polished, glossy surfaces with 
two sharp edges and triangle-shaped cross section 
(Photo 7. 3,4). On one end delicate scratches are vis-
ible. In the smali depressions traces of red ochrę are 
preserved. It is possible that it was a kind of tool used 
for painting, probably on organie materiał (body?). 

Stone rings 
The presence of stone rings in Neolithic sites is 

a singular fact, sińce these artefacts have been con-
sidered characteristic of the Early Khartoum pe
riod (Marks et al 1985:271; Fernandez et al 2003: 
252). The interpretation of the function of this 
category of items poses many problems. Classify-
ing them typologically is also no easy matter, de-
spite the fact that they differ distinctly in size and 
shape. The fundamental dimculty in many cases 

is distinguishing finished products from unfin-
ished items or pre-forms. This is particularly true 
for six fragments where the holes were not drilled 
right through the artefact. It is hard to ascertain 
whether the double-sided depressions represent a 
stage in the manufacture of the unfinished article, 
during which some kind of damage oceurred lead-
ing to the piece being discarded, or whether they 
represent the remnants of the working surfaces of 
another type of tool (anvil?). The latter scenario is 
especially plausible with regard to three large frag
ments. Their diameter rangę from 5,5 to 11 cm 
and thickness from 2,1 to 3,5 cm. The objects have 
hollows on both sides created mostly by chipping. 
The fairly large, fiat surfaces around the unfinished 
holes could indicate the artefacts earlier function -
they may, for example, have been made from dam-
aged and then recycled fiat grinders (Photo 6. 4). 
One complete ring and three other fragments rep-
resents undoubtedly finished products. The first 
one is of a regular shape, with rounded and pol
ished edges. It has a diameter of ca. 7 cm and is 
2,6 cm thick. The hole diameter measures 1,3 cm 
(Fig. 5. 8; Photo 6. 5). A similar artefact is known 
from Neolithic es-Sour (Sadig 2010:148, Platę 6.4). 
The three fragments differ in shape and size. Two 
of them had a discoidal shape with keeled edges, 
diameter ca 8 cm, thickness ca 2,5 cm, and the 
hole diameter measures about 2 - 2,3 cm (Fig. 5. 
10; Photo 7. 1). The third fragment has a less regu
lar shape, rounded edges, diameter about 6,7 cm, 
maximum thickness 2,3 cm and the hole diameter 
ca 2,5 cm (Fig. 5. 9). Ali of the artefacts in this 
group are made of medium-grained sandstone. 

The function of these artefacts is probably the 
most difflcult to ascertain of all the sandstone tools 
recorded at Kadero. Writing about similar finds, Ar-
kell suggested that the diameter of the perforation 
or hole appears in the majority of cases to have been 
about 30 mm: just about the diameter of wooden 
club handle, as seen with the stone-headed clubs still 
used in the Nuba Mountains (Arkell 1949:63-64). 
Similarly, A.A. Magid suggests that the stone-rings 
recovered from the sites of Aneibis, Abu Darbein 
and El Damer were most likely utilized as weighs for 
digging-sticks which were used to dig up the subsoil 
in search of edible roots, tubers, etc (Magid 1995: 
68). The Function of stone ring from Early Neo-
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lithic site Bir El Lahamda (Blue Nile area, Central 
Sudan) was also interpreted in this way (Fernandez 
et al 2003:252). The complete ring from Kadero has 
much smaller perforation, and is therefore not use-
ful for this purposes. 

S U M M A R Y 

The Kadero inhabitants used stone in consid-
erable ąuantities. Sandstone, as a raw materiał for 
tool production, undoubtedly played an enor-
mously important role in the late prehistory of the 
site, and it dominates the macrolithic assemblages 
of this area. Noteworthy are the skills of local stone 
workshops, represented by many different types of 
tools. Thousands of fragments of worn-out grind-
stones found in settlement deposits at Kadero 
documented intensive using of this type of tools. It 
seems to indicate a regular consumption of cereals 
processed on considerable scalę (Krzyżaniak 1984: 

311; Klichowska 1984:321-324), e.g. they mayhave 
been used for crushing and milling the grains of 
sorghum, fruits of the African hackberry tree 
(Krzyżaniak 1992b:368) or the stones of the dom 
Palm Hyphaena thebaica (Krzyżaniak 1991:513), 
but also large part of the grindstones were used to 
perform some other function (Krzyżaniak 1992a: 
269-270). Production of pigment from ochrę was 
one of the most important purpose for the manu-
facture of sandstone objects such as smali lower 
grindstones, fiat grinders, hammer stones and 
palettes. The inhabitants of Kadero also processed 
wood, bone and horn and for this purpose, beside 
tools made of rhyolite (e.g. axes, gouges), many 
sandstone tools were produced and used, such as 
different type of rubbers and polishing stones. 

However numerous ąuestions concerning the 
function and meaning of the stone artefacts from 
Kadero are still to be answered. 
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Fig. 1. Kadero. Sandstone tools: 1,2 - fragments of large, deep ąuerns; 3 - smali palette; 4, 5 - fragments of smali 
and deep lower grindstones; 6, 7 - fragments of large, fiat ąuerns; 

8 - fragment of smali, fiat lower grindstone (palette?). 
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Fig. 2. Kadero. Sandstone tools: 1 - large, spherical, heavy grinder; 2, 3, 5, 7 - large, disc grinders/polishing stones; 
4, 6, 8-11 - smali fiat grinders/polishing stones. 
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Fig. 3. Kadero. Sandstone tools: 1,2 - spoon-shaped rubbers (smoothing stones/small palettes), 3 - polishing stone 
convex on both sides; 4 - polishing stone with one fiat surface (ochrę grinder?); 5 - crescent-shape rubber; 6 -

smali polishing stone; 7 - chisel-shaped rubber; 8 - blade rubber. 
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Fig. 4. Kadero. Sandstone tools: 1-13 - club-shaped (cylindrical) rubbers/drills. 
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Fig. 5. Kadero. Sandstone tools: 1-7 - pebble grinders/pounders; 8-10 - rings. 
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Phot. 1. Kadero. Sandstone tools: 1 - fragments of large, deep quern; 2 - f ragment of large, fiat quern; 3,5 - frag-
ments of smali and deep lower grindstones; 4 - f ragment of smali, fiat lower grindstones (palettes?). Naga, Butana 
Plain: 6 - recently used sandstone deep lower grindstone and gr inder /pounder f rom burned house of nomads; 7 

- recently used grinding eąuipment . 
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Phot. 2. Kadero. Sandstone tools:l - palette and grinder from grave 189; 2 - palette from grave 101; 3 - smali 
palette from midden context; 4 - spoon-shaped rubber (smoothing stone or smali palettes) with traces of ochrę on 

the working surface 
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Phot. 3. Kadero. 1-3 - fragments of diorite palettes; 4 - ochrę "pencil"; 5 - sandstone large, disc grinders/polishing 
Stones; 6 - polishing stone with triangle (keeled) cross-section. 
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Phot. 4. Kadero. Sandstone tools:l - large, spherical, heavy grinder; 2 - large, elongated, disc grinder/polishing 
stone; 3 - fragments of polishing stone convex on both sides; 4,5 - crescent-shape rubbers/ochre grinders, 6 - peb-

ble grinders/pounders. 
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Phot. 5. Kadero. Sandstone tools: 1 - smali polishing stone; 2- hollow rubber; 3 - blade rubber; 4 - chisel-shape 
rubber; 5 - spoon-shape rubbers (smoothing stones/small palettes); 6 - club-shaped (cylindrical) rubbers/drills. 
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Phot. 6. Kadero. 1 - smali polishing stone made on ąuartz; 2 - aiwil; 3 - rubber with grooves; 4 - fragment of unfi-
nished (?) ring; 5 - ring; 2-5 - sandstone. 
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Phot. 7. Kadero. 1- fragment of sandstone ring; 2 - polishing stone/ochre grinder made on ąuartz pebble; 3,4 -
smali stick made on crystal of amfibol (or piroksen) with traces of ochrę (4 - close up). 
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K A D E R O 

Mace-heads 

KRZYSZTOF M . C I A ł O W I C Z 

One of the most important groups of finds from 
excavations conducted in Kadero are mace-heads. 
They were found both in settlement layers of sites 
and in graves, though the latter is rarer. During re-
search at these site, three entire mace-heads and 
thirteen stone fragments were discovered. To date 
this is the second largest collection of this type 
found on the Upper Nile. 

The occurrence of mace heads at sites belong-
ing to the Neolithic Sudan and to sites of Predy-
nastic cultures of Egypt forces one to reflect on the 
origin and mutual relations between the Prehis
torie cultures of the Sudan and Egypt, as well as 
possible directions of cultural influence. An analy-
sis of materiał originating from Kadero allows for 
a differentiation of two main types of mace-heads 
(Ciałowicz 1989). 

The conical type, oceurs also at other Neolithic 
Sudanese sites and is unusually widespread in the 
I-IIa phase of the Naąada culture (Kaiser 1956; 
1957). The second, conical pear-shaped, is found 
also in the Neolith Sudan site of Shaheinab (Arkell 
1953:49-50) - though infrequently in Egypt. 

Conical mace-heads 
Four of the above mentioned relicts were found 

in Kadero. Ali feature a convex upper part and 
sharp edge, created half-way or two-thirds of the 

way up (as opposed to the mace-heads characte-
ristic for Amratian culture which only started to 
bulge at the top). Thus, these need to be catego-
rized in the group featuring a convex upper part 
(Ciałowicz 1987:15-17). 

From the Nile valley to date 12 mace-heads can 
be placed in this group. Ali are made out of hard 
stone, ąuite different to those of the Egyptian Am
ratian cultures conical mace-heads made mostly 
of soft stone, such as calcite. Ten mace-heads from 
this group originate from Neolithic Sudanese sites 
and the remaining two come from Lower Egypt.1 

Most likely, a fragment of such a mace-head was 
also found during excavation in Khartoum (Arkell 
1949:135, Tab. 112:2). Its date, however, is impre-
cise and both the description and photograph are 
insufficient in detail to classify this mace-fragment 
definitely. Mace-heads found during archaeologi-
cal research in the Shaheinab settlement, however, 
can be said to be typical for maces with a conical-
shape. 

Of particular interest are two such fragments 
made of diorite, showing subtle differences of head 
types belonging to the above mentioned group. 
The first (Arkell 1953:50, Fig. 16) has a lightly con-
vex upper part, with the sharp edge created about 
three-quarters of the way up. The second (Arkell 
1953:50, Fig. 17), from a large head whose diame-

1 Rccently two mace heads of this type were found in Jordan (oral communication, J. Lovell), which suggests a much wider dissemination 
than hitherto thought. 
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ter was at least 150 mm, features a convex shape, 
with the edge created half-way up. Another mace-
head was found in grave 85/11 in el-Kadada (Geus 
1981:15, Fig.l2a), which is approximately 90 mm 
in diameter - its upper part being convex, though 
its sides are rather straight than concave. This head 
is very similar to the above mentioned fragment 
from Shaheinab. 

In many respects conical shaped mace-heads 
with a convex upper part found in Lower Egypt 
are of particular interest. The first, from the Fayum 
(Caton-Thompson, Gardner 1934:33, Tab. XXX, 
3) was not found during excavation work, is made 
out of diorite and has a regular discoidal shape. 
The second head from Maadi (Rizkana & Seeher 
1984) was made out of metamorphic rock. 

It ought to be stressed that the occurrence 
in Northern Egypt of conical shape mace-heads 
with a convex upper part and conical pear-
shaped ones, could, if other evidence were found, 
form one of the arguments in favour of the exist-
ence of certain contacts between the cultures of 
Northern Egypt and Neolith Sudan. It may well 
be that such an exchange of cultures took place in 
the Sahara, foremost in Tibesti. 

As previously mentioned, the four heads found 
in Kadero can be placed in the above mentioned 
type. The first complete head (cat. no: 1,1; Fig.l) was 
discovered in the grave 3, made out of porphyry, 
with a 120 mm diameter. It has a lightly convex up
per part, the lower part somewhat concave  simi
lar to very typical conical maceheads from Upper 
Egypt. Another (cat. no: 1,2; Fig. 2) was found in the 
grave 130 (Krzyżaniak 1993:Fig. 1). It was made of 
porphyry, with a 110 mm diameter. It is very similar 
to the mace-head from grave 3 with a lightly con-
vex upper part and a lower part a little concave. The 
only difference is in shape of the hole for fbdng a 
handle. In first example the hole has straight walls, 
in second opening resembles a sand-glass. 

A fragment of a smali diorite mace-head (cat. 
no: 1,3; Fig.3) was found in the settlement layers. It 
has a highly convex upper part, though the sides are 
straight. It is rather similar to the above mentioned 
fragment from Shaheinab and the complete head 
found in el-Kadada. The fourth conical head is made 
out of granite (cat. no: 1,4; Fig.4) and has a somewhat 
convex upper part, and lightly rounded sides. 

Conical pear-shaped mace heads 
Four entire and eleven fragments of this type 

of mace-heads was recorded during excavation 
work in Kadero. This particular type is one of the 
least common in the Nile valley. Notwithstanding, 
it is very important in respect to the origin of the 
above mentioned finds. Thus far 18 mace-heads of 
this type are known, mostly from Shaheinab (15 
examples), Fayum A (1 example) culture and the 
beginning phase of Naqada (2 examples) culture. 

The oldest examples would appear to be those 
from Shaheinab where one complete head and four-
teen fragments were found. The former is made of 
gneiss and has a height less than its diameter, with 
a lightly convex upper part (Arkell 1953:49, Fig. 14, 
Tab. 23:6). The remaining fragments from this site 
are of a similar shape and made of hard stone, in 
the main, granite and gneiss. Another particularly 
interesting example originates from Kom W in 
Fayum (Caton-Thompson, Gardner 1934:33, Tab. 
XII. 26, XXX, 2). In spite of the fact that its lower 
part is battered, it is possible to maintain that this is 
the same type of mace-head as the one mentioned 
above - lightly convex upper part, with a diameter 
greater than its height. Recent investigation into 
the chronology of Fayum A (Dagnan-Ginter et al. 
1984:48) would appear to indicate that this mace-
head ought to be considered as the oldest. It should 
be stressed, however, that during numerous exami-
nations no other such mace-heads have been found 
in Fayum. It is therefore not possible, at least at this 
time to establish to which phase of Fayum A culture 
the mace-head from Kom W is to be dated. 

A rather more flattened mace-head that ought 
to be categorized to the above group (Brunton, 
Caton-Thompson 1928, Tab. XXX, LIII. 5) was 
found in grave no 130 in Qau, dated to phase Ia-b 
of Naqada culture. A finds from area 200 in Mosta-
gedda is a fragment of a mace-head that is very 
similar to those from the Sudan (Brunton 1937, 
Tab. XLII. 22), which Arkell (1975:34, 38) conside
red should be dated to the period of the Badari 
culture. There are, however, no data supporting 
this proposition. For this culture we do not have 
any other examples of weapons apart from arrow 
heads and possibly, boomerangs. It would appear 
therefore more likely that this mace-head should 
be dated to the I/a? phase of the Naqada culture. 
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Of the conical pear-shaped mace-heads four 
complete made of porphyry were from graves 60, 
66, 78 and 84 (cat. no II. 1, 13-15; Fig. 5, 17-19). Its 
shape is almost identical to the mace-head from 
Shaheinab, with a lightly convex upper part and di-
ameter greater than its height. The remaining frag-
ments in the main have shapes allowing them to be 
categorized without any doubt to the above type of 
mace-head. Only one of the fragments (cat. no: II, 
11; Fig. 15) has a rather more flattened shape and 
highly convex upper part, being rather similar to 
the aforementioned mace-head from Qau. It would 
appear therefore that it deserves to be categorized 
to this type. The less well preserved fragment can be 
classified similarly (cat. no: II, 12; Fig. 16). 

It should also be stressed that some of the pre-
served fragments (cat. nos: II, 8, 10; Fig. 11, 13) are 
in fact production wastes or unfinished. Proof of 
this lies in the unfinished openings where shafts 
were placed. This would indicate clearly that the 
production of mace-heads took place at the settle-
ment in Kadero. It is therefore possible to maintain 
that this group of finds can not be considered as 
imports from other regions of the Nile valley. 

Moreover, a elear majority of mace-heads 
found in Kadero was made out of hard stone such 
as grano-diorite, granite, diorite and gneiss-grani-
te. Only one fragment of a mace-head (cat. no: 
II, 10; Fig. 14) with a highly corroded surface was 
made out of soft stone (limestone ?). 

Both conical mace-heads with a convex upper part 
and conical pear-shaped mace-heads oceur a great 
deal more freąuently in sites related to the Neolithic 
Sudan than in the Egyptian part of the Nile valley. 

The peoples of early cultures such as Early Khar-
toum made use of bows on a large scalę, as would 
confirm numerous finds of triangular, half-moon 
and trapezoid flint arrowheads discovered in the 
layers dated to this period (Arkell 1949, Tab 15:1-8). 

Among the materials belonging to Early Khar-
toum there are also many fragments of sandstone 
rings (Arkell 1949:63, Tab. 36). - as for example found 
also in Shaheinab (Arkell 1953:50). Arkell (1949:64) 
considered that these were never used as a complete 
form but as half-round tools for shaping wooden or 
bone objeets. According to Arkell he "guesses that 
they were used as weights on sticks and possibly con-
nect with disc mace-heads of Predynastic Egypt" 

Support for this theory could be found in the 
only complete find originating from Shaheinab 
(Arkell 1953:50, Fig. 18). The sandstone ring has 
a diameter of nearly 87-100 mm, with a height 
of 33 mm, with an opening diameter measur-
ing from 31-34 mm. The materiał used for these 
rings is highly prone to degradation and is frag-
ile, which means that objeets crack on impact. It 
appears therefore, that these could not be mace-
heads whose main function is that of crushing and 
breaking objeets. 

AU of the conical mace-heads found in the same 
layers in Shaheinab are made of hard stone that is dif-
ficult to break and fracture. They have a sharp edge 
(on various high), that enabled the weapon with a 
such a head to be very effective. It is important to 
note that sandstone rings do not possess such an 
edge but rather an abrasive surface that could serve 
as a grinding tool. Therefore it would appear that 
the above mentioned cannot be considered as a 
mace-head or indeed, its typological prototype. 

Arkell (1955:32, 35; 1975:34, 33; Arkell & Ucko 
1965:149) suggested on many occasions that coni
cal pear-shaped mace heads arose as a result of a 
transformation of the grinder for ochrę with a fiat 
polished surface. From this type, it was argued, 
conical heads developed. Arkell also maintained 
that conical mace-heads used by the Amratian 
peoples were a further development of this group 
of produets. No doubt, however, as also Arkell ad-
mits, conical and conical pear-shaped mace-heads 
were synchronous in Sudan at that period. 

Also in Shaheinhab and Kadero, both types oc
eur together, with the same accompanying cera-
mic ware. It would therefore appear that the above 
types arose more or less at the same time on the 
Upper Nile and were disseminated from there to-
wards the north. Moreover, the use of maces in the 
Sudan is also confirmed in the Meroitic Age, which 
is supported by finds from Gebel Moya (Addison 
1949:168, Tab.LXXI. B), from Sanam (Huard & 
Leclant 1980:189, Fig.53:4) and many other places. 
The find from Sanam is very similar to those found 
in Shaheinab and Kadero, which, naturally, only 
can be considered the result of a purely accidental 
similarity of form. 

It should be noted that in Upper Egypt coni
cal pear-shaped mace-heads are very rare, whereas 
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conical ones are widespread in Amratian culture. 
Moreover, a significant change in their shape can 
be observed. There are no mace-heads with a con-
vex upper part but rather, a fiat or concave one. 
This can be said to be related to both a less work-
intensive means of producing them and a certain 
change of function (Ciałowicz 1987). 

One point of particular interest is the occur-
rence of both of the above types, which are charac-
teristic for the Sudan, also in Lower Egypt. Arkell 
(1955:33-35) justifiably pointed to the following 
traits shared by the cultures of Neolithic Sudan 
and Fayum A: numerous hearths in sites of both 
regions, domestication of the same animal species, 
application of the same production techniąue of 
flint tools, the polishing of ceramic ware and the 
use of amazonite for the production of beads. 

Another factor in this context is the familiarity 
with bone harpoon arrowheads that were not com-
mon in Upper Egypt up to Phase II of the Naqada 
culture (Ciałowicz 1985). Naturally, there also ex-
ist significant differences between these regions. 
Nevertheless, Arkell and Ucko (1965:147) sug-
gested the possibility of mutually indirect or direct 
contact between the peoples inhabiting the Fayum 
oasis and the area the Upper Nile. Such contacts 
could have taken place in Tibesti, from where 
amazonite, used for the production of beads, is 
certainly known to have originated. An additional 
confirmation of this hypothesis would be desirable 
for both of the regions where similar mace-heads 
were made out of hard stone. Moreover, it should 
be clearly stated that the mace-heads found in 

Fayum, as in the case of all others from the Nile re
gion, could not have served as weights for a primi-
tive hoe, as suggested by Caton-Thompson and 
Gardner (1934:33). 

A comparison of weights for such devices origi-
nating from central and southern Africa clearly in-
dicates that Egyptian relicts are too smali to fulfil 
such functions (Goodwin 1947:67). It is difficult, 
however, at present to determine whether the shape 
of the above mentioned mace-head from Maadi is 
a matter of pure coincidence or indeed, the conse-
ąuence of forms and ideas being 'imported'. 

At present it would seem that conical mace-
heads were discovered in the area of present-day 
Sudan and appear first in Shaheinhab, and some-
what later in Kadero - as well as in el-Kadada. The 
latter site according to Geus (1979:16) has many 
shared traits with that of the Nubian Group A. As 
Hays (1984:211-220) suggests, there existed rela-
tions between the peoples of Shaheinhab, the end 
phase of the Abkan culture in Lower Nubia and its 
synchronous counterpart, the Badari culture. 

Similar ties also existed between the contempo-
rary cultures of the Early Group A phase and that 
of Naqada I. This may serve to explain the appear-
ance of conical and conical pear-shaped mace-
heads during Phase I of the Naqada culture in Up
per Egypt. According to Baumgartel (1955:38), the 
Amratian peoples may have originated from the 
south, however, this view would appear not to be 
entirely justified, though the existence of contacts 
or even migration of smali groups from the Upper 
Nile to Upper Egypt cannot be dismissed. 
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CATALOGUE OF MACE-HEADS 

Conical mace-heads with a convex upper part (I) 

Fig. 1. Conical mace-heads with a convex upper part - No. 1 
Kadero, grave 3; 

Porphyry; 120 m m diam.; 34 m m ht.; Convex upper 
part , concave lower part , cylindrical opening 

Fig. 2. Conical mace-heads with a amvex upper part - No. 2 
Kadero, grave 130; 

Porphyry; 110 m m diam.; 36 m m ht.; Convex upper 
part , concave lower part , 

hour-glass shape of opening 

5cm 
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0 
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Fig. 3. Conical mace-heads with a convex upper part - No. 3 Fig. 4. Conical mace-heads with a convex upper part - No. 4 
Kadero, settlement; Kadero, sett lement; 

Diorite; 73 m m diam. (approx.); 24 m m ht.; Granite; 88 m m diam. (approx.); ht. Ok. 31 m m ; 
Entirely convex; hour-glass shape of opening; Lightly convex upper part, lower part somewhat rounded; 

Partially preserved Partially preserved 
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Conical pear-shaped mace-heads (II) 

Fig. 5. Conical pear-shaped mace-heads - No. 1 
Kadero, grave nr 60; 

Porphyry; 83 m m diam.; 54 m m h t ; Lightly convex 
upper part , diameter greater than height, almost 

cylindrical opening 
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Fig. 6. Conical pear-shaped mace-heads - No. 2 
Kadero, settlement; 

Granite-gneiss; 51 m m diam. (approx.); 37 m m 
ht. (approx.); Lightly convex upper part , diameter 

greater than height, cone-shape opening; 
Partially preserved 
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Fig. 7. Conical pear-shaped mace-heads - No. 3 
Kadero, settlement; 

Granite; 68 m m (approx.) diam.; ht. 47 m m ht. 
(approx.); Entireły convex, diameter greater than 
height, almost cylindrical opening (drilled f rom 
both sides); Partially preserved, battered edges 

Fig. 8. Conical pear-shaped mace-heads - No. 4 
Kadero, settlement; 

Granite; 90 m m diam. (approx.); 64 m m ht. 
(approx.); Fiat upper part , diameter greater than 

height; Partially preserved 
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Fig. 9. Conical pear-shaped mace-heads - No. 5 
Kadero, settlement; 

Granite-gneiss; 78 mm diam. (approx.); more than 
53 mm ht.; Lightly convex upper part, diameter 
greater than height, almost cylindrical opening; 

Partially preserved, battered edges 

Fig. 10. Conical pear-shaped mace-heads - No. 6 
Kadero, settlement; 

Grano-diorite; 70 mm diam. (approx.); 47 mm ht. 
(approx.); Upper part not preserved, diameter gre

ater than height, almost cylindrical opening; 
Partially preserved 

f 
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Fig. 11. Conical pear-shaped mace-heads - No. 7 
Kadero, settlement; 

Granitegneiss; 77 mm diam. (approx.); Upper part 
not preserved, diameter greater than height, unfinł

shed opening; Partially preserved 

Fig. 12. Conical pear-shaped mace-heads - No. 8 
Kadero, settlement; 

Granite; Cylindrical opening; Partially preserved 
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Fig. 13. Conical pear-shaped mace-heads - No. 9 
Kadero, settlement; 

Granite; 77 mm diam. (approx.); 57 mm ht. (ap-
prox.); Fiat upper part, diameter greater than he-

ight, unfinished opening (drilled from both sides); 
Partially preserved 

Fig. 14. Conical pear-shaped mace-heads - No. 10 
Kadero, settlement 

Soft-stone (limestone?); 56 mm diam. (approx.); 
45 mm ht. (approx.); Fiat upper part, diameter gre

ater than height, wide hourglass opening; 
Partially preserved 
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Fig. 15. Conical pear-shaped mace-heads - No. 11 
Kadero, settlement; 

Granodiorite; 57 mm diam. (approx.); 34 mm ht. 
(approx.); Upper part highly convex, diameter gre

ater than height, cylindrical opening; 
Partially preserved 

Fig. 16. Conical pear-shaped mace-heads - No. 12 
Kadero, settlement 

Granodiorite; Partially preserved 
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Fig. 17. Conical pear-shaped mace-heads - No. 13 
Kadero, grave 66; 

Porphyry; 83 mm diam.; 55 mm ht ; Lightly convex 
upper part, diameter greater than height, almost 

cylindrical opening 

Fig. 18. Conical pear-shaped mace-heads - No. 14 
Kadero, grave 78 

Porphyry; 76 mm diam.; 58 mm ht.; Lightly convex 
upper part, diameter greater than height, almost 

cylindrical opening 

Fig. 19. Conical pear-shaped mace-heads - No. 15 
Kadero, grave 84 

Porphyry; 78 mm diam.; 54 mm ht.; Lightly convex 
upper part, diameter greater than height, almost 

cylindrical opening 
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Personal adornments 

P R Z E M Y S ł A W BOBROWSKI, M A C I E J JóRDECZKA, 

AGNIESZKA KRZYżANIAK, M A ł G O R Z A T A M R O Z E K - W Y S O C K A 

I N T R O D U C T I O N 

Looking at the varied offerings placed in the 
Neolithic graves of the Kadero population one 
may see how complex the social organization must 
have been. Besides numerous ceramic vessels and 
tools made of stone and bone, the deceased re-
ceived also personal adornments. The jewellery 
must have had numerous meanings. 

Beads, pendants, bracelets and necklaces tell 
us a great deal about both the technology and the 
culture of their makers and users. Technologically, 
they illustrate the ability to drill through brittle or 
very hard materials (Bednarik 2008:94). More im-
portantly, however, they make it possible to carry 
out cultural and cognitive deductions. Beads could 
have been used in a number of ways and for several 
purposes: they may have been emblematic, for in-
stance, and provided various forms of information 
about the wearer and his or her status in society. In 
ethnological parallels, beads sewn into apparel or 
worn on necklaces may have complex social, eco-
nomic, ethnic, ideological, religious or emblematic 
meanings, which are only accessible to a participant 
of the culture in ąuestion (Bednarik 2008:95). 

Minerał pigments such as ochrę and green mala-
chite which were found in some graves in Kaderto 
could conceivably be used for utilitarian purposes, 
but in all likelihood, they were used for symbolic 
purposes (body painting, coloring of artefacts: 
tools, pottery and jewellery - e.g. eggshell beads). 

R A W M A T E R I A L S 

Lithic materiał 
The raw materials used for lithic jewellery, con-

sist mostly of minerals and Stones. To some of the 
archaeological objects a non-destructive chemical 
analyses (SEM-EDS) had been applied (scanning 
electron microscope Hitachi S-3700N coupled 
with X-ray spectrometer Thermo NORAN -
SEM-EDS Laboratory, Institute of Geology, Adam 
Mickiewicz University, Poznań, Poland). 

The most common gemstone found in Kadero 
is carnelian which is a common name for red or 
reddish chalcedony. Another specimen of chalced
ony, usually color-banded, is agate. Both of them 
have physical properties typical of microcrystalline 
ąuartz Si02 and Mohs hardness of 6.5-7, a waxy 
or vitreous luster; they may be semi-transparent 
or translucent. Agate is generally dense greenish 
gray or pinkish white with light olive brown and 
red streaks. Chalcedony is widespread in Sudan, 
usually in sedimentary accumulation derived from 
vesicular basalts. Chalcedony pebbles rangę in size 
from 1 to 4 cm. 

Besides chalcedony, numerous finds of zeolite 
used for making lip plugs were found in Kadero. 
Zeolite is usually white with beige and salmon 
shades. Its Mohs hardness is 5 to 5.5. Slender and 
fibrous crystals are translucent with a white streak 
and a luster that is vitreous to silky. SEM-EDS 
analysis enable specification of zeolite as scolecite 
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CaAl2Si3O10*3H,O (Fig. 1.1). It occurs commonly 
in the cavities of weathered basalt fragments. 

Two are made of amazonite which is a very dis-
tinctive minerał because of its homogenous green 
and blue color; it is a variety of microcline feldspar 
KAlSi3Og. Amazonite is 5-6 on Mohs scalę and has 
a vitreous luster. Intergrowth of white albite known 
as perthites can also be observed, especially dur-
ing SEM-EDS analyses NaAlSi3Og. Amazonite was 
ąuarried in the Red Sea Hills in Egypt or in the 
Tibesti Mountains (the Central Sahara). As a result 
of SEM-EDS analyses, only chemical formuła of 
feldspar/perthites could be obtained (Fig. 1.2, 3). 
It seems to be inadequate to indicate their presum-
able provenance. 

Other semi-precious gemstones such as rock 
crystal and serpentinite were also worked. The 
first one, colorless and transparent, is a variety of 
pure ąuartz. Serpentinite is characterized by 2,5-3 
Mohs hardness and green color. 

A few pieces of lithic jewellery are made of lo-
cally available rocks, primarily rhyolite and sand-
stone, although smali amounts of both limestone 
and ąuartzite are present. Beads, pendants and tools 
alike, were made of rhyolite. Rhyolite is aphanitic 
rock, a pinkish to reddish color, as well as bluish-
green. Its felsic composition reveals quite high 
hardness. Sandstone has a ąuartz framework and 
is a fine-grained and well sorted rock with massive 
structure. 

Two pendants made of ochrę have been distin-
guished. Red ochrę has a typical reddish brown 
streak and color which is caused by iron oxides 
components (hematite and goethite). 
Another find associated with lithic jewellery is a 
lump of green malachite. Several occurrences of 
malachite are known in Sudan and Egypt but there 
is no evidence for the existence of any ancient 
ąuarry nearby Kadero site. 

An elongated object has properties corre-
sponding to amphibole group. It is brownish black 
with a white streak and has a hardness of 5-6 as 
well as elongated shape. SEM-EDS analysis reveals 
an aluminum-iron-calcium silicate composition, 
which is possible in amphiboles (Fig. 1.4). 

Eventually, lithic jewellery was mostly manu-
factured of locally available materials like chalced
ony pebbles, zeolite, rhyolite, sandstone. Geologi-

cal conditions next to Kadero (like Nile valley and 
plateau) were favourable for exploration of stone 
sources. Some of the raw materials came from a 
distant provenance. 

Organie 
Jewellery was also made of organie materials. 

Bracelets and armlets were mostly made of el-
ephant as well as hippopotamus ivory. Beads and 
pendants were made of bones of smali mammals, 
ostrich egg shells as well as bivalve shells from the 
Nile and the Red Sea (see Gautier & Van Neer in 
this volume). 

NEOLITHIC JEWELLERY 

Pendants 

Pendants made of stone as well as organie ma
teriał rarely constituted grave offerings in the Neo
lithic. They were found in eight graves; however, 
in six of them they most probably constituted ele-
ments of a necklaces made up of carnelian beads 
(graves 3, 66, 75, 113, 160 and 219). In one grave, 
besides the pendant there were also plugs made of 
zeolite (184), and in another there were no other 
personal adornments (45). Most freąuently, the 
deceased received a single pendant, although in 
two graves (3 and 113), the necklaces consisted, 
besides the carnelian beads of four carnelian pen
dants (198 in the first case and 21 in the other -
Krzyżaniak 1992: 135). In both graves, the shapes 
of pendants are similar; they are smali ( in the 
grave 3: 22-30 mm long, 0.9-1.1 mm wide and ca. 
4- 5 mm thick; in the grave 113: 14-16 mm long, 
5- 6 mm wide and 3 mm thick), elongated ovals 
and have a hole drilled from both sides of a di-
ameter of 2 mm (Fig. 2). A slender, oval carnelian 
bead found in grave 97 is also very smali too (13 x 
6 x 3 mm). Another pendant from grave 219 has a 
similar form; however, it is rectangular (Fig. 3.2). It 
is made of an agate pebble processed by means of 
chipping its edges and surface and then polishing 
the edges. The opening of 1.5 mm in diameter is 
drilled on both facets, ca. 4 mm from the top edge 
of the pendant. This form seems to have been very 
popular and it is frequently recorded in other sites, 
such as Kadruka (Reinold 2004:48). 
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Fig.2. Kadero 1. Necklace made of carnelian beads 
and pendants (Grave 3) 

A 3 5 x l 6 x 3 mm pendant found in grave 75 is 
almond-shaped. It might have been made of lime-
stone. It has a 1.5 mm opening drilled from both 
sides. It most probably constituted an element of a 
necklace made up of at least seven carnelian beads. 

A smali, ( 1 6 x 1 0 x 5 mm), pendant from grave 
184 has an irregular, "teardrop" shape. It is made 
of zeolite, with a hole drilled from both facets 
(Fig. 3.3). 

Two pendants made of ryolite have completely 
different, cylindrical, pencil-like shapes. The first 
one, in fact the only one in grave 45 where a 30-
35 year old małe was buried, is a very regular in 
shape and well polished piece 78 mm long and up 
to 14 mm thick. In its narrow top part, a 3 mm 
hole was drilled in both facets (Fig. 3.1). The other 
piece belonged to a much richer set of gifts found 
in grave 66 where another małe was buried. It is a 
cylindrical pendants with a length of 53 mm and 
maximum diameter amounts 14 mm. The piece 
constitutes part of a much bigger necklace. 

i •i 

Fig.3. Kadero 1. Pendants: 
1 - rhyolite (Grave 45); 2 - agate (Grave 219); 

3 - zeolite (Grave 184); 4 - ochrę (surface) 

A pendant made of ochrę and found in the 
midden might also be related to the Neolithic. 
The piece is tear-shaped and oval; its length is 40 
mm, width 25 mm and thickness 3 mm. It is made 
of a fiat piece of materiał with polished facets and 
edges and a drilled opening from both surfaces of 
4.5 mm. On one of the facets, numerous multidi-
rectional scratches are visible which might have 
been made intentionally (Fig. 3.4). 

Among the artefacts made of organie mate
riał there was also a pendant made of ostrich egg 
shell. It was found in the richly eąuipped grave 
160 where a newborn baby was buried. The well 
preserved piece is white and conical in shape. It 
is 21 mm long, with a maximum width of 14 mm 
and thickness - of 2 mm. At the top, the narrower 
part, there is a 2.5 mm opening. On one of the fac
ets, there was an engraving of a fishbone made by 
means of a sharp tool. The pendant is very neatly 
and artfully made (Fig. 5.4). 

Beads (and necklaces) 
Beads constitute the most numerous pieces of 

jewellery in Kadero. They were made of various 
raw materials, although the most popular ones 
were carnelian beads, Nile crustacean beads as 
well as beads made of shells from the Red Sea. In 
several graves there were pieces made of ostrich 
eggshells. The latter seems to have been a long 
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s tanding t radi t ion. First examples date back to 
the Mid-Palaeol i th ic and come f r o m , according 
to research Loiyangalani Valley in the Serengeti 
National Park1 (M. Kobusiewicz - oral i n fo rma-
tion, l i teraturę). In the Nile Valley, the oldest 
beads appeared in the Late Palaeoli thic sites in 
Kubbaniyan (Close 1989:518; Więckowska 1984: 
580-581), and Hal fan (Marks 1968:434-435). In 
one of the graves, a bone bead necklace was re-
corded. 

Beads, usually very smali in size, constituted 
parts of bigger pieces of jewellery. Stringed on a 
very fine line, they were parts of bracelets, necklac-
es and diadems, sometimes in combinat ion with 
pendants. They could also be sewn on clothing or 
containers made of organie materiał. In Neolithic 
graves at the site in Kadero, beads were recorded in 
sets f rom several dozen to several hundred pieces. 
When there were fewer stone beads, the graves 
contained crustacean shell beads or bone beads, 
sometimes other adornments like bracelets, arm-
lets and pins for piercing lips, nose or ears. 

Stone beads 
Carnelian 

Carnelian was definitely the most popular 
stone materiał used for making beads. Carnel ian 
bracelets, necklaces and single beads decorated 
the bodies in 32 graves (in total a lmost 1700 
beads). Neolithic jewellers managed the hard 
stone very well, however, there is no evidence that 
the beads were made in Kadero. Undoubtedly, the 
product ion must have represented a high level of 
technical skills. 

The choice of materiał must have been in-
fluenced by its attractive appearance and acces-
sibility, al though it is also possible that it might 
have had symbolic and magical impor tance . The 
most popular fo rms of beads were smali, r ound 
and flattened dises. They varied in diameter size, 
between 4.8 and 9.1 (average 6.6 m m ) . The thick-
ness varied f rom 1.8 to 5 m m (average 2.8 m m ) . 
The opening was always drilled f rom both sides 
and its diameter was f rom 1.2 to 3.8 m m (aver-
age 2.27 mm) . An exceptional bead in the collec-

0 5 cm 

Fig.4. Kadero 1. Necklace made of carnelian beads 
(Grave 4) 

t ion is a cylindrical piece that was an e lement of 
a necklace f rom grave 66. It is the only piece of 
this type in the Neoli thic burial site in Kadero. Its 
shape is very regular, the bead is 22 m m long and 
its diameter is 11 m m . There is an 8 m m opening 
drilled f rom both facets. 

Agatę 
In grave 9, two agate beads were recorded. 

They were part of a necklace/ bracelet composed 
of 34 more carnelian beads. One, 8.3 x 3.4 m m , 
was made of dark green and grey plain stone. The 
opening drilled f rom both sides was 2.3 m m in 
diameter. The other stone was light olive brown/ 
pinkish white. The sizes were similar (8.2 x 3.3 
mm) , however the diameter of the opening was 
slightly bigger (3. 2 mm) . 

Amazon stone 
Single barrel-shaped beads m a d e of green 

amazoni te were found in graves 203 and 219. The 
first was 8.1 x 4.6 m m in size with the d iameter 
of the opening of 3.2 m m ; the other was slightly 
bigger with the d imensions of 12 x 6.9 m m and 
the opening of 4.6 m m in diameter. 

1 The finds from Morocco arc slightly 'younger'. In a cavc callcd Grottc des Pigcons (Taforalt), in the strata dated to 82 000 years, an 
abundant collcction of beads made of Nassarius gibbosulus, was found. The shclls were also used by the Mid-Palaeolithic socictics of 
South Africa (Blombos), Algieria (Oucd Djcbbana) and Isracl (Skhul) (Bouzouggar et al. 2007:9964) 
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Fig.5. Kadero 1. Cemetery: 
1, 2 Ivory armlets (Grave 215); 3- Ivory armlet (Grave 244); 

4- Pendant from ostrich eggshell (Grave 160); 5- Bone beat (Grave 122) 

Rock crystal 
A single bead made of hard rock crystal was re-

corded in grave 219. It was barrel shaped, slight-
ly irregular and it size was 14 x 10 m m . As the 
materiał was translucent, the m a n n e r of double 
sided drilling may be easily seen as well as the 
hourglass shape of its profile. The m a x i m u m di-
ameters of the opening were 6.1 and 6.4 m m , the 
m i n i m u m - 2.3 m m ) . 

Sandstone 
A smali bead made of fine-grain sandstone 

is very interesting. Found in grave 143 (besides 
seven Red Sea crustacean shell beads and three 
hippopotamus ivory bracelets), the bead is re-
gretfully very strongly damaged. Its diameter is 5 
m m , thickness 1.5 m m and the opening is drilled 
up to 3 m m . On the surface of the bead there are 
traces of red color. 
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Fig.6. Kadero 1. Cemetery. Ivory bracelets (Grave 8) 

Bone beads 
In grave 8, where an old man was buried, a 

necklace made up of 548 bone beads plus 48 frag-
ments was found. The beads were highly mineral-
ised. Their shape was oval or rectangular and their 
sizes ranged from 3.8 x 3.8 to 5.3 x 5.3 mm, their 
thickness was from 1.8 to 2.4 mm and the open-
ings diameter ranged from 1.5 to 1.9 mm. 

A single barrel shaped bone bead was the only 
offering in grave 122 where a woman of 25-35 years 
of age was buried. It was made of an unidentified 
mammals bone; it was 15 mm long and its widest 
place was 0.7 mm. The diameter of the hole was 4 
mm. The bead was plain without any ornaments 
(Fig. 5.5). Similar barrel shaped beads are known 
from the R 12 burial sites , however, they were 
made of stone materials (Salvatori, Usai 2008) and 
Gebel Ramlah (Kobusiewicz et al 2010). 

Moreover, in Kadero seven tiny round bone 
beads of a rectangular cross-section were found. 
Their diameter was 6 to 7 mm and the diameter of 
the opening was 2 mm. 

A necklace made of 145 ostrich egg shell beads 
was the only gift recorded in an inhumation of a 
man buried at the age of 25-35 (grave 154). Ali 

beads were round and their cross-section was rec
tangular. The diameter was 5.5 mm7.5 mm, and 
the diameter of the openings drilled from both 
facets was 0.3 mm. 

Similar forms of beads and necklaces are very 
common in Neolithic sites across Central Sudan, 
Nubia and Egyptian Western Desert. Such exam
ples may be found in such burial places as R12 
(Salvatori, Usai 2008) and Gebel Ramlah (Kobus
iewicz et al 2010) as well as in numerous settle
ment sites (see Schild et all 1968; Wendorf, Schild 
1980; 2001; Wendorf et al. 1984). Nowadays, Bush
men of Kalahari (Lee 1984) use ostrich egg shells 
for making jewellery. 

Shell beads 
Shell beads constituted offerings placed in 

14 graves at the site in Kadero. They occurred in 
various numbers from 1 to 410 pieces and were 
recorded in inhumations of both sexes at the age 
of adultus and maturus. Single beads were found 
in graves 114 and 160. In several graves they were 
parts of necklaces (graves 5, 66, 96, 143, 156, 182, 
202), aprons or belts (graves 13, 210, 242, 244) and 
in grave 60 they were part of a diadem. 
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Table A. Kadero 1 Cemetery. Distribution of bracelets and armlets made of ivory and hippopotamus tusk 
with respect to the sex and age. 

Grave no Sex Age Bracelet Armlets SPECIES 

60 Małe 35-45 2 Hippopotamus 

78 Małe 25-45 7—8 2 Elephant 

97 Female+Child 20-30/2-8 1 Elephant 

113 Female+Child 18-24/infl 2 Elephant+ Hippopotamus 

140 Małe 20-30 1 Hippopotamus 

143 Child infans I 3 Elephant 

156 Child infans I 3 Elephant 

162 Małe 20-30 14 1 Elephant 

168 Child New born 6 Elephant 

186 Child ? 1 Elephant 

190 Child ? 1 Elephant ??? 

195 Child infans I 1 Hippopotamus 

215 Małe 25-35 8 2 Elephant 

244 Małe 20-25 2 Elephant 

The beads were mostly badly preserved, very 
freąuently they were crushed. Necklaces were re-
corded in seven graves. Two of them were the in-
humations of females and belonged to eąuipment 
class III. The others, however, were burials of adult 
males and Infans children and belonged to class 
IV, i.e. the most opulently equipped graves. 

In four graves where adult men were buried, 
the beads were located in the lumbar section of the 
skeletons which suggests that they were parts of an 
apron or a girdle worn around the hips. 

Undoubtedly, the most imposing was a diadem 
made of shells recorded in grave 60. It was made 
up of several rows of beads. 

Only in two graves were there single beads 
which made it impossible to define what exactly 
their function might have been. 

Sea shell beads occur also in other Neolithic 
sites in Central Sudan, Nubia and the Egyptian 
Western Desert in such burial sites as Shaheinab 
(Arkell 1953), Kadada (Geus 1984) and Gebel 
Ramiach (Kobusiewicz et al 2010). 

Bracelets and armlets 
The only examples of stone bracelets come 

from the surface of Kadero settlement. Therefore 
the dating is not certain and unfortunately these 
are the only fragments of stone bracelets. One was 
made of very ftne, creme color sandstone. Its origi-

nal diameter might have been 13 cm (thickness 2.7 
cm, width 2.9 cm). Only 1/5 of the length of the 
bracelet was preserved. The object has a very fine 
shape and a semicircular cross-section (flattened 
from the inside). A similar piece was found in 
grave 116 in R12 site in Dongola Reach (Salvatori, 
Usai 2008:Plate 16.79). 

Another fragment of a smaller bracelet (below 
10 cm in diameter) comes from the surface as 
well. The item is made of ąuartz sandstone and it 
is triangular in shape (thickness 14 and width 22 
mm). The fragment constitutes only 1/8-1/6 of its 
total length. 

Another very smali fragment of a bracelet was 
also found; it was a limestone bracelet which had 
undergone heavy erosion and thus it is difficult to 
determine its original character. It seems that the 
bracelet was originally 120 mm in diameter and 
the cross section was triangular (14x14 mm). 

Ivory and hippo tusk bracelets and arm
lets were found in 14 graves which were mostly 
very richly eąuipped. Six of the graves belonged 
to adult males buried at the age of 20-45 years. 
However, most of them were burials of children 
at the age defined as Infans I. In two graves, a fe-
male with a child was buried (see. Table A), but 
the bracelets found there, due to their location 
with respect to the skeleton as well as their sizes, 
might have belonged to the child. 
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The bracelets and armlets were mostly badly 
preserved and many pieces were only found in 
fragments which makes it difRcult to denne their 
original shape and size. Two kinds of jewellery 
could not only be distinguished by measurement 
but, especially by their location with respect to the 
skeletons. The cross-sections of the pieces were 
mostly rectangular (Fig. 5.2-3) or fiat in their in-
ternal part and convex on the outside (Fig. 5.1; 
6.2) . Generally, it seems that the bracelets oc-
curred in two sizes. The smallest ones were found 
in childrens graves and their diameter was from 40 
to 80 mm, thickness and height was from 5 to 15 
mm. Similar size bracelets were also recorded in 
grave 78 (Fig. 6). Bigger bracelets and armlets were 
mostly from 140 to mm in diameter, from 12 to 40 
mm in thickness, and 6 to 25 mm in height (Fig. 
5.1; 6.1-3). 

The majority of bracelets and armlets found in 
Kadero were made of sliced elephant tusks from 
which the pulp had been removed. Bracelets were 
also made of several pieces of bone connected 
by means of glue made from resin (Arkell 1953; 
Krzyżaniak 1992; Reinold 2000, Cenci 2008). An 
example of the latter technology is an armlet re
corded in grave 244 which was connected with 
a transverse link eąuipped with a smali lug (Fig. 
6.3) . Hippopotamus ivory bracelets probably were 
made in an identical manner. Before the materiał 
was sliced by means of a very sharp edged tool, it 
must have been soaked in vegetable acid to make 
it softer and more flexible so that it did not break 
whilst being processed. The slices might have been 
polished however, none of the items found in Ka
dero confirmed this. Nevertheless, numerous frag
ments of hippopotamus teeth recorded in the set-
tlement of Shaheinab (Arkell 1953) confirm that 
polishing was actually very popular at that time. It 
is very difficult to find traces of ornaments or pol
ishing on the facets of jewellery pieces due to very 
poor preservation of the materiał. Partial decom-
position of the objects found in the ground did not 
only cause the loss of their creme color, today they 
are dark gray, also the surface is now very rough. 

The bracelets and armlets from Kadero show 
numerous analogies to those found at other sites 
such as the sites in Central Sudan, Nubia and 
the Western Desert in Egypt, and especially in 

Shaheinab (Arkell 1953), El Kadada (Geus 1984 
a), Multaga (Geus and Lecointe 2003), R 12 (Cenci 
2008; Salvatori, Usai 2008) and Gebel Ramlah (Ko-
busiewicz et al. 2010). 

In the traditional cultures of Africa, elephant 
and hippopotamus ivory used to be very precious. 
On the upper Nile, it was used as early as in the be-
ginning of the Neolithic (Krzyżaniak 1992). Hip-
popotamuses and elephants were hunted for their 
bones and meat. There must have been a privi-
leged group of hunters who were allowed to kill 
the animals. Thus the bones, teeth and ivory must 
have been very precious trophies, of which mate
riał personal adornments were made and worn 
by the elitę of the society. The fact that the jewel
lery was found in rich and very rich graves seems 
to confirm this. These adornments were also re
corded in the graves of children which indicates 
their high social rank gained by the privileged po-
sition of their parents (Wenke 1980; Krzyżaniak 
1992). At the burial site in Kadero, ivory jewellery 
was only recorded in the graves of adult males 
and children (of undetermined sex). At the same 
time, these finds were not found in female graves 
which may point to the fact that jewellery was an 
attribute (a symbol) of masculinity. The presence 
of ivory bracelets in childrens graves might indi-
rectly point to the fact that the graves belonged to 
little boys. This, however, does not have parallels at 
other Neolithic burial sites (Salvatori, Usai 2008; 
Kobusiewicz et al 2010). 

Lip-nose and ear-plugs 
Labrets were quite common in prehistorie Su

dan; they were known at least from the Early Neo
lithic (Salvatori & Usai 2008:29). They oceured in 
many shapes and sizes and were made of various 
materials. The ornament was worn in and project-
ing from a hole (s) pierced through the skin below 
the lower and/or upper lip or near the corners of 
the mouth (Keddie 1989:3). It was a very conserva-
tive element that oceurred only in cultures with a 
high level of socio-cultural complexity (Keddie 
1989:36). They were found in different cemeteries 
and settlements such as Shaheinab (Arkell 1953: 
23-24, Pl.5.8-11), Geili (Caneva 1988:Fig 19.1-3), 
Multaga (Geus and Lecointe 2002:37), El Barga 
(Honegger 2004:33) and many others. 
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Fig.7. Kadero 1. Zeolite labrets 
1 , 2 - Grave 8; 3, 4 - Grave 182; 5 

8 - surface; 9 - Grave 4; 10,11 -
- Grave 167; 6, 7 - Grave 120; 

Grave 184; 13, 14 - surface 

In Kadero, the collection of the objects made ex-
clusively of zeolite is relatively rich. They were found 
in the burial site as well as in the settlement. In 12 
graves (4, 8, 106, 113, 120, 140, 167, 182, 184, 197, 
220, 242) there were 25 pieces recorded (in the R12 
burial site in Northern Dongola Reach only three 
items of this type were recorded). The deceased most 
freąuently had one or two lip-plugs. In two graves the 
deceased had three and in a very opulent inhuma-
tion where a young woman and a child was buried 
(grave 113) there were six objects of this type (three 
for each of the buried bodies?) with possibly included 
ear studs. Additionally, in the settlement another 21 
pins and six half-finished pins were found. 

The most numerous group here is represented 
by nail like items which differ in size ( f rom 13 to 

41 m m in length), shape of the shaft (the distal part 
was straight; convex and narrowed in the proximal 
section) and the shape of the head (the proximal 
section) which could be fiat, convex (semicircu-
lar), bi-conical or it might be not discernible at all. 

Lip-plugs recorded in graves (as adornments be-
longing to one person) on all occasions had similar 
shape. For instance, a child inhumated in grave 4 
had two, almost identical, long and slender (41 x 4,8 
x 2 mm)2 studs (e.g. Fig. 7.9). The objects found in 
grave of an adult female (120) are very similar (Fig. 
7. 6-7). The man buried in grave 8 had two short and 
sturdy labrets which only differed in the shape of the 
heads (Fig. 7. 1, 2). Two pieces recorded in grave 182 
where an adult woman was buried are very neatly 
made. They are very smali in size (16.2 and 14.3 m m 

2 The mcasurcmcnts reflect the total length, the diameter of the head and the thickness of the shaft. 
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in length), the heads have a diameter of 3.9-4.1 mm 
and a very elear narrowing underneath the heads 
(Fig. 7. 3, 4). The adult małe from grave 184 had two 
nail-like lip-plugs with very fiat, almost indiscernible 
head (Fig. 7. 10, 11). A single, slim pług (32 x 5 x 3 
mm) found in grave 167 belonged to an adult wom-
an. Very similar items were found in grave 113 where 
a female and child were buried (average sizes were 

27.9 x 4.9 x 2.7 mm) as well as in grave 220 (where the 
average length was almost 32 mm). 

The pieces recorded on the surface are really 
similar to the plugs found in the graves. Two stur-
dy, irregular items are of interest here (Fig. 7. 13,14 
- a similar object defined as a pendant was found 
in grave 38 in the R12 dig in Dongola Reach - Sal-
vatori, Usai 2008:Plate 16.15). 
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Bone implements 

P R Z E M Y S ł A W B O B R O W S K I 

INTRODUCTION 

The paper is to present all bone tools that have 
been found in a Neolithic cemetery as well as in 
the Kadero 1 settlement. Some of the artefacts 
have already been presented by Lech Krzyżaniak 
in short descriptions or illustrations contained 
in publications on Kadero (Krzyżaniak 1978; 
1991; 1992a; 1992b). So far however the arte
facts have not been described in detail or pre
sented entirely. 

At the archaeological site of Kadero 1 a total 
of 22 bone tools or parts thereof were discovered. 
Only four of these were found in a group in the 
Neolithic cemetery and the remaining 18 were 
scattered archaeological findings found during 
excavations, especially during the research in the 
northern part of the settlement. 

THE FINDS IN THE CEMETERY 

A group of bone artefacts was discovered in the 
cemetery in grave 661. In Grave 66 a young man age 
18-25 was buried whose skeleton was arranged in 
a Gd position on the W-E, with the head towards 
the W (compare A. Krzyżaniak - catalogue this 
volume). The grave was well eąuipped2 with vari-
ous artefacts amongst which were two harpoons 
and two bone points described below. 

GZZZZP 

cJ 

Fig.l. Kadero 1. Cemetery (Grave 66). 1-2 heads of 
harpoons; 3-4 bone points 

Heads of harpoons 
1) The first specimen is a one-sided, with 3-

barbs. The preserved length is 146 mm, 
max width 20 mm, and max thickness 
11 mm. The specimen is oval in section. 
It has two holes (8 mm in diameter) and 
was perforated from both sides of the 
butt close to the first barb (the butt is bro-

1 The harpoon was already described in the literaturę (sec Krzyżaniak 1978; 1991; 1992a; 1992b; Sadig 2010) 
2 In gravc 66 were found, apart from bone tools, pottery, a stonc mace head, a stonc palcttc, some lumps of ochrę and malachitc, numerous 

bcads madc of Red Sca snail shclls or bone, Nile musscls, as well as flint segments and chips. 
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ken across the perforation). The second 
hole must have been located below the 
first (top) barb. The tips of the point, the 
end of the butt and of the tips of the barbs 
are all missing. The specimen is severely 
damaged. (Fig 1.1). 

2) The second harpoon is one-sided, with 5-
barbs . Its present length is 132 mm, max 
21 mm in width and of max thickness 9 
mm, with a lens-like (asymmetrical) sec-
tion. The harpoon has no perforation 
preserved. The butt is damaged and the 
tips of two barbs (under point) are miss
ing. The top is sharp. The specimen is se
verely damaged. (Fig. 1.2). 

Points (heads of spears) 
3) The first point is asymmetrical and re

sembles a knife in appearance. Its length 
is 134 mm, max width 25 mm (18 mm 
at the handle) and thickness 5 mm. The 
specimen is fiat, its section is rectangu
lar. The edges are not sharp but sąuarely 
cut. On the one side of the point there is a 
hole 6 mm in diameter at the base of the 
broader part. (Fig 1.3) 

4) The second point is in the shape of a 
needle with a round-cross-section, max 
diameter of 6 mm. The specimen, is 130 
mm in length, slightly curved and both 
ends are pointed. (Fig 1.4) 

S C A T T E R E D F I N D S F R O M T H E S E T T L E M E N T 

Another 18 tools were found during excavations 
in the northern part of the settlement (first of all 
during excavation of trench VIII in 1980). A group 
of eight bone axes (preserved wholly or fragmentar-
ily) and four awls are the most distinctive. Another 
three tools might be fragments of bone points, and 
two others might be chisels. Also found were frag
ments of a smali needle/perforator were found. 

Axes 
1) One large axe reconstructed from numer-

ous fragments is, 218 mm in length, 43 
mm in max width, (at 2/3 of the length) 
and 19 mm in thickness. At the head it is 

'TO 

10 cm 

Fig.2. Kadero 1. Settlement. Bone axe 

31 mm and at the edge 37 mm in width. 
The cross section of the axe was oval. 
The symmetrical edge was meticulously 
worked and ground. The head is slightly 
damaged. Along most of the length the 
specimens front and lateral surfaces are 
ground. The surface is severely corroded. 
(Fig 2.1) 

2) A smali axe is 88 mm preserved length, 
41 mm max width at the edge, 25 mm in 
width at the head, and 20 mm in thick
ness. The specimen is apparently wider at 
the edge and its section is tear-like. The 
slightly asymmetrical edge was meticu
lously ground. The head is damaged and 
the surface is severely corroded. (Fig 3.1) 

3) The fragment of an axe is preserved to 
83 mm in length, 32 mm in max width 
tapering at the edge to 27 mm, and 15 
mm in thickness. There is no head on 
the specimen which is broken along one 
side. The cross-section of the axe is lens-
like, the edge is meticulously worked and 
ground. (Fig 3.2) 
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Fig.3. Kadero 1. Settlement. Bone axes 
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4) Fragments ofan axe are preserved to 75 m m in 
length, a max width of 30 mm, 23 m m at the 
edge, and 12 m m in thickness. The edge is me-
ticulously worked and ground One surface is 
ground, the other one unworked. (Fig 3.3) 

5) Some other fragments of an axe with no 
head and damaged all along one rim side 

was found . The edges of the specimen were 
more or less parallel and slightly tapering to-
wards the edge. The cross section must have 
been oval. The preserved length eąuals 87 
mm, the width is 18 m m and the thickness 
12 mm. One of the surfaces is meticulously 
worked by grinding. (Fig 3.4) 
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Fig.4. Kadero 1. Settlement. 1-3. bone axes; 4. bone awl 

6) Some f ragments of an axe with dam-
aged head and f ront surface occured. The 
preserved length of the axe is 115 m m , 
max width of 32 m m (at its mid-length) 
and thickness of 17 m m . The cross sec-
tion is irregular because of the natu-
ral structure of the bone materiał used. 
One of the f ront surfaces is meticulously 
ground whereas the other one was left a 
unworked. The edge is symmetrical and 
meticulously worked. (Fig 4.1) 

7) The f ragment of an axe with n o head, 
and severely damaged f ron t and one 
lateral surface was f o u n d (108 m m in 
length, 30 m m in width and 18 m m in 
thickness). Both the edge and the pre-
served f ront surface are meticulously 
ground. (Fig 4.2) 

8) Some f ragments of an axe taper ing at the 
head with preserved length eąua ls 89 
m m , width total 29 m m and thickness 
is 17 m m was found. There is no edge 
on the specimen. The f ron t surfaces was 
ground, the other one was unworked. 
(Fig 4.3) 

Awls 
9) An elongated bone awl of approximately 

oval cross section with a damaged lateral 
surfaces and distal end with preserved 
length of 117 m m in and 17 m m in diam-
eter was found. The surface at the point is 
ground, and the edge is slightly blunted. 
The lateral surfaces are ground and do 
not form regular edges. (Fig 4.4) 

10) A fairly substantial awl of oval cross section, 
tapering towards the ground point and made 
of a large piece of bone (length 95 m m in, max 
width eąuals roughly 25 m m and the thick
ness totals 18 mm) was discovered. (Fig 5.1) 

11) An awl made of a crude bone piece with 
an isolated sharp and slightly flattened 
point of round cross section and dimen-
sions of 6 x 7 m m occured. The preserved 
length of the specimen is 60 m m and its 
max width is 13 m m (Fig 5.2) 

12) An awl made of a halved bone with pre-
served dimensions of 68 x 10 x 5 m m oc
cured. The point of the specimen is sharp 
and ground and its section is rectangular 
at one of its ends. (Fig 5.3) 
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Fig.5. Kadero 1. Settlement. 1-3. bone awls; 4.needle/perforator; 5-6. chisel; 7-9. bone points 
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Needle/perforator 
13) Preserved is a piece of a fine needle or 

perforator, 22 mm in preserved length, 
6 mm in max width and 3 mm in thick-
ness, with a sharp (yet damaged) point of 
semicircular diameter. The surface of the 
specimen is ground and partly polished 
(Fig 5.4) 

Chisel 
14) One smali chisel made of a piece of a 

halved bone with an asymmetrical point 
was found. It was produced by grinding 
both front surfaces at the narrower end 
was found. The end of the bone opposite 
to the point shows some traces of blows. 
The current length is 67 mm, at the head 
the width is 14 mm and at the point it 
eąuals 5 mm. The max thickness is 7 mm. 
(Fig 5.5) 

15) A part of a smali chisel 35 mm in pre-
served length, 13 mm in width, and 10 
mm in thickness ocured. The asymmetri
cal point was obtained by grinding both 
of the surfaces. (Fig 5.6) 

Points 
16 - 18) Three pieces of bone points were 

found probably initially in the shape of 
a needles with sharp points and smooth, 
ground surfaces. The section of the first 
one is oval, slightly flattened and the pre-
served dimensions are 43 x 7 x 4 mm (Fig 
5.6) The preserved dimensions of the sec-
ond one are 33 x 7 x 5 mm (Fig 5.7). The 
third one is of a circular cross section 26 
mm in preserved length and 6 mm in di
ameter. (Fig 5.8) 

We do not know the exact fauna species of 
which bone tools found in Kadero were made. 
Harpoons and points found in the grave in the 
cemetery were made of bones of medium sized to 
large mammals (Gautier & Van Neer - in this vol-
ume). The other tools discovered in the settlement 
of Kadero (awls, points, and chisels) were made of 
similar materials. The axes3 found at the site might 

3 In the case of the axes (items 2 - 4 , 6,7), L. Krzyżaniak suggcsted 
hippopotamus. 

have been made of bones of large mammals. Like 
the specimens found in Shaheinab they might 
have been made of the bones of the extremities of 
large mammals (Arkell 1953). 

Bone tools from Sudanese prehistorie sites 
are usually a smali group of artefaets. Studies on 
this issue are scare. They have been found at few 
Neolithic sites in Central Sudan and Sudanese 
Nubia (Middle Nile Region). Among the speci
mens were the ones found at the following sites: 
Shaheinab, Geili, El-Kadada, Kadruka, Khartoum 
Hospital, Es-Sour as well as the described in the 
paper findings found at Kadero 1 (Sadig 2010) 
and recently investigated Neolithic Cemetery in 
Northern Dongola Reach- site R-12 (Cenci 2008). 
The tools found in Kadero are most similar to the 
ones discovered in Shaheinab ?. There also one-
sided heads of harpoons, bone axes of different 
sizes, and uncommon forms of awls and chisels 
have been found. At the site of el Kadada both 
fish hooks, parts of harpoon, and bone points oc-
cur (Geus 1984, Reinold 2000). A few harpoons 
and perforators were also found in Geili (Cane-
va, Zarattini 1984). A distinct awl/perforator is 
known from in Es Sour (Sadig 2010). Among 
bone tools found at site R-12 spatulas, points/ 
perforators and polishers were the most common 
(Cenci 2008). 

The chronology and oceurrence of the follow
ing described forms of harpoons and bone points 
is not restricted to the Neolithic period nor the 
area of Central Sudan and Sudanese Nubia. One 
sided heads of harpoons were found at the sites of 
hunters and gatherers of Early Khartoum at Khar
toum Hospital (Arkell 1949), Saqqai (Zarratini 
1983), or Shabona (Clark 1989) stations, as well as 
in some remote areas of Mali, where theses could 
be found both at the sites described as Epipaleo-
lithic and probably Neolithic ones (Barich, 1992). 
A batch of one-sided heads of harpoons was found 
at the Catfish Cave site, dedicated to fishing, in 
Egyptian Nubia (Wendt 1966, Kobusiewicz 1976). 
Lech Krzyżaniak claimed (after Arkell 1949 and 
Sutton 1977) that the tools were commonly used 
by the people of the northern Sub - Sharan savan-
nah at the Nile and on the teritory of what is today 

their specifications that they might have been made of bones of a 
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Sahara during the early Holocen period for hunt-
ing water fauna (Krzyżaniak 1992). 

Very fine elongated bone points polished all 
over and sharply pointed at one or both ends were 
a common form of tools. Just like harpoons, they 
occur within a vast spatial and time rangę. Such 
forms were discovered at Paleolithic sites in Wadi 
Kubbaniya (E-78-3 and E-81-1) and in Egyptian 
Nubia (Close 1989;1989a) as well as at Early Neo-
lithic sites in Nabta (E-75-6) in the Western Desert 
of Egypt (Wendorf, Schild 1980) and at Berget El 
Sheb (E- 05-1/2) in the same area (personal ob-
servation). A bone point pointed at both ends but 
a bit thicker that the one found in grave 66 was 
discovered at the El Kadada site (Geus 1984). 

A new form of tools that first emerged in the 
Neolithic period was a group of diverse axes (of 
bones) made by chopping, cutting or grinding. 
Both specimens found in Shaheinab as well as the 

ones from the Kadero settlement and described in 
this paper are examples of these. Just like Arkell 
(1953), Krzyżaniak (1992a) asserted that because 
of easy availability of the materiał, bone axes were 
more commonly used than the stone ones, made 
of rhyolite, brought from a distant outcrop (Ar
kell 1953; Krzyżaniak 1992a). The tools must have 
been used to work wood or to cut up carcasses. 

The other tools such as awls, smali chisels or 
needles/perforators, that have been described 
in paper are considered banał, uncharacteris-
tic tools. Tools similar in function to the ones 
described above occur in the inventories of nu-
merous prehistorie sites (located not only in 
Central Sudan and Nubia). For example, simi
lar needles/perforators have been noted as a 
grave goods at site R 124 (Cenci 2008), as well as 
objects found at el Ghaba (Lecointe 1987) and 
Kadruka 18 (Reinold 2000). 

4 Gravcs: 48, 48B, 55, and 111 (Ccnci 2008) 
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In the 2001 season a grave of an adult man 
related to the Neolithic stage of the site occupa-
tion was discovered (Krzyżaniak 2002; Witas et al. 
2002; A. Krzyżaniak, this volume). The rich inven-
tory of the inhumation (grave No. 244), indicates 
an important status of the deceased within the 
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Kadero society. The offerings consists of 3 vessels, 
2 armlets of elephant ivory, ca. 50 shells with per-
forated holes, a necklace of carnelian beads and 
finally the artifacts made of bones. Traces of a red 
ochrę were also recorded in the grave pit. 

Ali of the bone objects were located in the east-
ern part of the grave pit, placed by the contracted 
legs (Fig. 1-2). Here two fiat artifacts measuring 30 
x 5 cm (Fig. 3:A) and 27 x 5.5 cm (Fig. 3:B) re-
spectively were found and between them the third 
object elongated in shape (Fig. 3:F; 15 cm long), 
oval in cross-section and a perforated hole at one 
end was located (Fig. 2). Additionally, three other 
fragments of fiat objects were recorded, the 2 larg-
er (Fig. 3:C, D) measured 4 x 5 cm and 5 x 5.5 cm. 
Ali the fiat objects are made of hippopotamus ribs, 
the elongated (Fig. 3:F) one is made of unidenti-
fied bone (Gautier, this volume). 

T i 

W ? 

Fig. 1. Kadero. Grave no. 244 
Fig. 2. Kadero. Object of h ippopotamus bones 

found in grave no. 244 



356 
KADERO 

i mmmm m 

wmmmi J 
mm ifî  

Fig. 3. Kadero. Object of hippopotamus bone found 
in grave no. 244 

As the f ind is unusua l for all the K h a r t o u m 
Neolithic, detai led microwear and func t iona l 
studies were carr ied out. The bone objects were 
the subject of t raseological observa t ion with the 
help of stereoscopic microscope Olympus SZX9, 
with a magni f ica t ion ranging f r o m 6.3 to 57x. 
All the f inds were well preserved however the 
previous conservat ion somet imes m a d e micro-
scopic observa t ion diff icul t . 

Fig. 4. Kadero. Grave no. 244. Młcroscopic photo-
graph of hippopotamus bone object - side profile. 

Magnification 20 x. 

The two large rib pieces (Fig. 3:A, B) were most 
probably individual objects. The dorsal surfaces are 
engraved with a sharp tool making "V" shaped inci-
sions (Fig. 4) with parallel lines perpendicular to the 
longer rib axis. In the finał stage of production wide 
zigzag-lines were engraved over the parallel lines on 
the surface. The back side of the object is undecorated. 

W h e n observing the longitudinal profile of 
the object different thicknesses are noticeable due 

to differences of the thickness of the rib itself , 
the state of preservation and possibly due to us-
age (Fig. 5, 6). O n the raised surfaces in between 
the parallel cuts, t iny breaks, traits and striations 
parallel to the long sides of ribs can be observed, 
which are not visible within the interior of the 
concave cuts (Fig. 7). The distr ibution and fre-

4 

Fig. 5. Kadero. Grave no. 244. Microscopic photo-
graph of hippopotamus bone object - side profile. 

Magnification 20x. 

quency of these traces is different not only on one 
object (A) but also when compar ing it to object B 
(the larger object has more of such traces). Most 
probably these traces are the result of rubbing the 
object with a tool made of hard materiał. Similar 
surface modificat ions, including zigzag pat tern 

A 
Fig. 6. Kadero. Grave no. 244. Microscopic photograph 
of hippopotamus bone object - surface with use-traces. 

Magnification 20x 

and traces of use are also observed on another 
smali f ragment (D) while the remaining two (C 
and E) seem to be unused (Fig. 8). 
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Fig. 7. Kadero. Grave no. 244. Microscopic photograph 
of hippopotamus bone object - surface with use-traces. 

Magnification 20x. 

The smaller elongated bone object (F), oval in 
section, has concave incisions and smali depres-
sions at the dorsal surface around the perforated 
hole (Fig. 3). This suggests that it was suspended on 
a strap or string. Due to the bad state of preserva-
tion it was not possible to identify any traces of use. 

There can be no doubt that all the incisions re-
corded on the fiat parts of the hippopotamus ribs 
are intentional. Their regularity, different widths in 
the cross-sections, elear traces of rubbing visible 
at pronounced parts of the pieces and finally the 
presence of a "rubbing" stick - strongly suggests 
these object might have been made to produced a 
specific sound. 

Object with different kinds of incisions, can 
generate sounds when rubbed with harder mate
riał (rasp). They belong to a group of the simplest 
musical instruments  idiophones, that gener
ate sound by vibrations induced by hitting or 
rubbing (Hickmann 1982:234; von Hornbostel, 
Sachs 1961). One of the oldest musical instrument 
known come from Schulen in Belgium and is dat
ed to the Middle Paleolithic. That is a fragment of 
mammoth bone with intentionally incised lines 
(Huyge 1990)1. Incised cattle spatulas from Medi
terranean and Near East known from the sites 
of Bronze and Iron Age are interpreted the same 
way (Reese 2002) as well as single finds of such 
bones, including ribs, come also from chronologi
cally older layers of different sites of that region. In 
modern times very popular are, especially in Af

F 

Fig. 8. Kadero Grave no. 244. Microscopic photograph 
of hippopotamus bone object  surface without usetra

ces. Magnification 20x. 

rica and Asia, wooden models of different animals, 
e.g. frogs, with incised parts of their bodies. When 
rubbing by wooden stick they produce sounds 
similar to those generated by these species. 

The hippopotamus bones are identified in the 
osteological materiał from the Kadero site and 
from other Khartoum Neolithic sites, but much 
more often hippopotamus tusks and incisors were 
discovered served in that time for production of 
decorations/bracelets (Krzyżaniak 1992a). Hippos 
were hunted not only for bone and ivory but first of 
all for the enormous ąuantity of meat and excellent 
hide. In spite of intensive husbandry and possible 
consumption of tropical cereals in the Neolithic of 
Central Sudan, hunting played an important role 
in the subsistence of the early Neolithic societies. 
That is also quite visible at the Kadero site (Gau-
tier, this volume). It is possible that hippo hunting 
was the privilege of a narrow group of hunters be-
longed to the Early Neolithic social elitę and that 
only in their graves object made of hippo ivory are 
placed. 

The rich inventory in grave no. 244, including 
decorations made of elephant ivory and the "mu
sical instruments" made of hippopotamus bones 
points to the important social role played by the 
deceased. It cannot be excluded these objects 
generated sounds similar to an animal and might 
be used during hunting. At the same time single 
sounds composed into musical phrases could play 
an important role during ritual ceremonies. 

1 In this case D ' E r r i c o (1991) sugges t s that the t races a re the e f f ec t o f c a r n i v o r o u s activi ty. 
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Earlier anthropological examinations 
Earlier anthropological examination was 

made by Dzierżykray-Rogalski and Promińska 
in the course of excavations carried out at Kade-
ro in 1972-1980. Fifty one inhumations were ex-
cavated. Of them, 36 were of the Neolithic chro-
nology, 14 from the Late Meroitic period and 1 
from the Medieval period. The authors focused 
on the Neolithic skeletal remains whose overall 
poor state of preservation made it impossible to 
complete metric data. The authors determined 
the sex and age of skeletal individuals and 
made observations that enabled them to arrive 
at several conclusions (Dzierżykray-Rogalski 
1977, 1978, 1984, Dzierżykray-Rogalski and 
Krzyżaniak 1978, Dzierżykray-Rogalski and 
Promińska 1976, Promińska 1984, 1987). In the 
first place, they maintained that the Neolithic 
people in Kadero were very different from the 
contemporary inhabitants of the Khartoum re
gion, but similar to those of the more southern 
part of Africa. They exhibited the prominent fa-
cial prognathism characteristic of some groups 
of the Black variety (Dzierżykray-Rogalski 
1978:407, Dzierżykray-Rogalski and Krzyżaniak 
1978, Promińska 1987:13). 

Authors analyzed the mortuary ritual and noted 
an extremely contracted position of the corpses. 
They associated this with the corresponding beliefs 
about life after death (Dzierżykray-Rogalski and 
Promińska 1976, Dzierżykray-Rogalski 1984). Ow-

ing to further excavations carried out at Kadero and 
the discovery of a larger part of the burial grounds, 
the materiał of skeletons available for anthropologi
cal examinations significantly increased. 

Characteristics of the skeletal assemblage 
The present author examined a total of 195 buri-

als in the course of excavation seasons between 1987 
and 2001. The study was aimed at providing data on 
demographic structure and biological characteris
tics of human skeletal remains from the Neolithic 
cultural period, including mortality rate, variation 
in metric and non-metric anatomical traits, and evi-
dence of paleopathological conditions. 

The materiał available for anthropological ex-
amination consisted of bones and teeth. Ali exami-
nations were carried out on site during archeologi-
cal excavations. Anatomical and morphological 
details on bones and teeth were examined macro-
scopically and, where necessary, with the aid of a 
10 x magnifying glass for identification purposes. 

Altogether, the series of skeletons buried in Ka
dero consisted of 251 individuals deposited in 247 
graves. Of them, 221 (88%) were of the Neolithic 
chronology, 26 (10.4%) from the Late Meroitic peri
od, 4 (1.6%) were of Post-Meroitic/Christian period. 

Ali but four Neolithic individuals were bur
ied single. In three of the double burials, a female 
with a child were buried (graves 46, 97, 196). Two 
adults, małe and female, were buried in the fourth 
double burial (grave 210). 
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The condition of the bone recovered from all 
the graves was assessed macroscopically and re-
corded according to the categories and descrip-
tions referred to by Buikstra and Ubelaker (1994). 
The skeletal remains were significantly depleted by 
heavy calcium carbonate content of the soil and 
the erosive processes that led to the cracking and 
flaking of the bone surfaces. The type of soil is be-
lieved to be the most influential extrinsic factor in 
bone diagenesis, once all the soft tissue has been 
lost (Garland and Janaway, 1989). Gordon and 
Buikstra (1981) found a significant correlation 
existing between the pH of soil and bone preser-
vation, with preservation generally better in soils 
with a neutral or slightly alkaline pH. Acidic, free 
draining soils such as sand and or gravel result in 
bad preservation level of bone. This may be so ex-
treme that skeletal remains are only detectable as 
shadows in the sand as in the burial from grave 7. 
Such skeletons are beyond an actual anthropologi-
cal examination. 

Other factors, both intrinsic and extrinsic, 
including the chemistry, size (associated with 
the sex and age at death), shape, structure and 
density of bone, along with pathological changes 
to bone structure as well as ground water, soil 
type - mentioned above, temperaturę and air, 
along with the naturę of local flora and fauna, 
and human activity - all these factors play a 
synergistic role in the diagenesis of inhumations 
(Henderson 1987; Galloway et al. 1995; Gill-
King 1997). Of all the intrinsic factors, the bone 
minerał density is considered to be the most sig
nificant (Grupę 2007). And of all the extrinsic 
factors, the soil chemistry is believed to be the 
most effective in bone diagenesis. 

The majority of the bone recovered at Kadero 
Neolithic graves was extremely friable and often 
crumbled into smali pieces. In many adults only 
diaphyses of long bones were preserved making 
the measurement of bone length impossible. The 
condition of 13 (5.1% of the total sample) remains 
was so bad that their anatomical traits were hardly 
noticed, as was the case with skeletal remains from 
graves 91, 92, 109 or others. Neither sex nor age 
could be determined for these remains. 

Unlike bones, teeth were much better preserved 
and often were the only remains to be examined 

anthropologically. Teeth were also used for analy-
ses of ancient DNA. 

Three categories of preservation level: poor, fair 
and good were distinguished in the Kadero sample. 
Each level reflects the degree of fragmentation, the 
completeness of a skeleton and dentition and the 
degree of post-mortem damage. Poor level of pres-
ervation reflects a high degree of fragmentation and 
post-mortem damage, with a high degree of surface 
erosion, where less than 25% of the components are 
present. Fair preservation level refers to remains 
with preservation rate ranging between 25% and 
50%, with limited fragmentation and a smali degree 
of surface erosion. Good level of preservation re-
lates to specimens with 50% to 80% of components 
conserved and minimal fragmentation. 

The majority of the remains from the Neolith
ic graves at Kadero fali into the category of poor 
preservation level (62.5%), 26% fali into the cat
egory of fair preservation level, and only 11.4% 
were assessed to be well preserved. None of the 
skeletons recovered fell into the category of excel-
lent preservation level. The latter refers to those re
mains where over 75% of components are present 
and where a vast majority of a skeleton is intact. 

The catalogue of burials provides an outline 
of the bones and dentition present for each skel
eton. The inventories reflect the poor bone con
dition and an overall poor preservation level of 
the remains, as mentioned above. It is obvious 
that the degree of preservation has connotations 
for any succeeding analysis of the remains. The 
more fragmented remains the more limitations on 
the amount of information that can be obtained. 
Therefore, the results obtained in the present study 
should be interpreted very cautiously 

Methods of anthropological examinations 
The pattern of mortality was assessed using 

biological attributes such as estimates of sex and 
age at death. Sex determination was limited to in-
dividuals who had survived past adolescence to 
manifest changes in the skeleton reflective of sex. 
While there have been several studies investigating 
morphological traits that might be sexually dimor-
phic in infants and juveniles with sufficient levels 
of accuracy to warrant their application in osteo-
logical analyses (among many others Schutkowski 
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1993), morphological standards for diagnosing sex 
in subadult1 skeletons that would be acceptable to 
most osteologists have yet to be developed. Analy-
sis of ancient DNA (SRY, amelogenin) by means 
of modern molecular techniąues seems to be very 
promising for its precision in sex determination 
(Cunha et al. 2000). 

Sex determination The distinction between 
males and females was determined mainly on the 
basis of observation of the anatomical traits on 
the pelvis and skuli, but due to bone fragmenta-
tion and overall poor level of preservation, scoring 
covered nearly all bones of the skeleton known for 
its d imorphic distinction. Several sexually dimor-
phic skeletal features of the cranial and postcra-
nial skeleton, such as nuchal crest, processus oc-
cipitalia externa, processus mastoideus, shape of 
mandible, mandible angle and mental eminence, 
supraorbital parts and shape of orbit, prominence 
of glabella, os coxae, subpubic region including: 
ventral arc, subpubic concavity, ischiopubic ramus 
ridge, greater sciatic notch, and preauricular sul-
cus, were observed (Buikstra, Ubelaker 1994:328). 
Sex determination criteria also included measure-
ments of d imorphic dimensions, such as the maxi-
m u m diameter of the femur head, max imum facial 
breadth (bizygomatic diameter) or the size of the 
processus mastoideus. Eventually, the bones of the 
skeleton and extremities in particular, are more ro-
bust with males than females. Fragmented bones 
and overall poor level of skeletal remains preserva-
tion prevented us f rom using a multivariate meth-
od of sexing skeletons. 

The sex-determination of the skeletons is known 
to be dimcult as some sex indicators may be une-
ąually developed within the individual population. 
Taking this into account, a scoring system was es-
tablished based on observed variation in morpho
logical traits associated with either małe or female 
sex and dimorphic dimensions of a study popula
tion. For example, measurements of the processus 
mastoideus were taken and then the cut off point 
for either małe or female sex was established using 
discriminant functions. Such algorithms served the 
purpose of "population-adjusted" sex determina
tion. The importance of the researchers training 

and experience in collecting data should be em-
phasized at this point. The first impression of being 
brought in contact with such badly preserved skel
etal remains is very depressing. 

In the Kadero sample, sex of 11 individuals was 
determined using both methods , macroscopic ob-
servation of morphological traits indicative of sex 
and sex determinat ion based on aDNA analysis. 
The molecular techniąues used for sex determi
nation based on aDNA were explained elsewhere 
(Witas et al. 2002). 

Age determination The skeletons were first di-
vided into two groups, subadults and adults. 

The closure of the synostosis spheno-occipitalis 
was used as the main criterion for distinguishing 
subadults (fetuses, newborns, infants, children 
and juveniles) f rom those who survived above the 
age of 18 and died in adulthood. 

Age-at-death of subadult skeletons was deter
mined based on physiological-age criteria (devel-
opmental changes in tissues correlated to chrono-
logical age) such as, in order of precision, dental 
growth and development, the appearance and fu-
sion of bony epiphyses, and diaphyseal length of 
bones of the upper and lower extremities. 

The tooth formation and erupt ion t iming was 
described against reference standards developed by 
Moorreess et al. (1963) and improved by Ubelak
er (1989). Standards for epiphysis closure t iming 
were taken f rom Buikstra and Ubelaker (1994:40). 
The max imum right and/or left diaphyseal lengths 
of the long bones (humerus, radius, ulna, femur 
and tibia), when available, were measured to the 
nearest half-millimeter following procedures rec-
o m m e n d e d by Buikstra and Ubelaker and using 
standardized eąu ipment (1994:46). 

With regard to adult individuals, age determi
nation is based on observation of morphological 
changes on the articulatory surfaces of the sym-
physis ossis pubis and condit ion of the sutures. 
Changes in the morphology of the pubie symphy-
sis for both females and males are usually checked 
against the Suchey-Brooks standards (Brooks, 
Suchey 1990) but too few pelvic bones were pre-
served in the Kadero sample for this me thod to 
form the basis of age determination. Therefore, the 

1 The term "subadult" refers to individuals who had not reached biological maturity at the timc of death, including fetuses, newborns, 
infants, children and youngsters. 
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condi t ion of the cranial suture, well knowing that 
it is an uncer ta in basis of age determinat ion, was 
used in this study. The suture closure was scored 
based on a system adopted f r o m Buikstra and 
Ubelaker (Buikstra, Ubelaker 1994). Conseąuen t -
ly, the age of adult individuals in this s tudy was de-
t e rmined in ten-year interval age categories, f r o m 
20 to 60 years. Considerable variability in the age 
of cranial sutures closure has been claimed to re-
duce their impor tance for age est imation (Masset 
1989). Since the criterion is regarded as uncer ta in 
in age de terminat ion of an adult skeleton, one has 
to confine oneself to distinguish between three age 
groups: young, middle-aged and old adult. Young 
adult (adultus) refers to individuals between 20 
and 35 years of age; in this group, the three ma
jor sutures on the skuli are all open or have just 
started to close. Individuals with cranial sutures in 
various stages of closing fo rm an age group of 35 to 
50 years, designated as middle adult (matures). Fi-
nally, old adult (senilis) describes individuals over 
50 years with all the sutures completely or almost 
completely closed. 

All skeletons were first divided into two groups, 
subadults and adults using the closing of the syn-
ostosis spheno-occipitalis as the criterion of adult -
hood. Then, based on the dental age, children and 
juveniles were assigned to the following age catego
ries: 0-3 years, 3-7 years, 7-11 years, 11-15 and 15-
18 years. In skeletal remains being studied, it was 
extremely dimcul t to distinguish between prenatal 
and perinatal periods, therefore these per iods in 
conjunct ion with the neonatal one were grouped 
together in the age group 0-3 years. Adults were 
assigned to three age groups: young 2LÓ\X\X-adultus 
(20-35 years), middle-aged adul t -maturus (35-50 
years) and old adult-sera7z'5 (50+ years). 

The morphometric variables of the skuli and 
the postcranial skeleton were scored after Buikstra 
and Ubelaker (1994). It should be ment ioned that 
the overall poor level of bone preservation and in 
part icular extremely flattened skulls and distorted 
bones of extremities m a d e measurements difficult 
and somet imes even impossible. 

Dental inventory consisted of dental measure
ments and descriptive morphological traits of the 
pe rmanen t denti t ion. Measurements were taken of 
the length (mesiodistal M-Dc o r) and breadth (buc-

colingual B-L.or) of crowns of pe rmanen t teeth 
relatively unafFected by attrition using a vernier 
caliper with a helios dial giving an accuracy of 0.01 
m m (Kaczmarek 1980; Mayhall 1992). Preference 
was m a d e for m a x i m u m diameters, which tend to 
be more easily and consistently measured, thereby 
helping to reduce the n u m b e r of intra-observer er-
rors. All measurements were taken twice and the 
mean of the two measurements was calculated and 
rounded off to the nearest 0.1 m m . Overall tooth 
size was expressed in te rms of cross-sectional area 
calculated by multiplying the mesiodistal and buc-
colingual tooth crown diameters. 

Dental morphological traits were collected us
ing the s tandardized Arizona State University den
tal anthropology system (ASUDAS) on all teeth 
that were not heavily worn (Turner et al. 1991). 
Inventory protocol included 36 traits, however, 
m a n y of t h e m were impossible to score due to the 
Iow preservation level of the skeleton and its con-
tracted posit ion in the grave. Following traits were 
no t observed: winging U l i , midl ine diastema U H . 
The scoring procedurę, described in terms of the 
rank scalę was reduced to overall presence or ab-
sence of part icular conditions, included both an-
t imeres and, allowing for asymmetry, counted the 
side with the highest expression or else. If only one 
side was present, that side was assumed to repre-
sent the highest degree of trait expression. Dichot-
omizat ion was based on each trai ts morphological 
threshold as de te rmined by Scott (1979) and Ni-
chol (1990) according to s tandard ASUDAS pro
cedurę (Turner 1987; Scott and Turner 1997). 

An te -mor t em tooth loss, severe dental attri
t ion and chipping, and occasionally dental agen-
esis were scored, a iming to assess dental health in 
the study series. The occlusal surface of pe rmanen t 
molars was assessed according to Scotts system 
for scoring surface wear (Scott 1979). The surface 
wear of incisors, canines and premolars was esti-
mated according to the scoring system proposed 
by Smith (1984). 

Data analysis The quantitative data for cranio-
metr ic and odontomet r ic variations within the 
sample and between males and females were as
sessed by means of the coefficient of variation 
(CV),which is defined as the ratio of the standard 
deviation to the ar i thmetic mean and multiplied by 
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Fig. 1. Distribution of the adult and subadult individuals in the Kadero skeletal sample (in percent). 

100. The difFerence between two mean values was 
tested with the t-Student test. A chi-sąuare test was 
used for the qualitative study ( f reąuency of non-
metric dental traits). Ali statistical computat ions 
were performed using STATISTICA data analysis 
software system, version 8.0 (2008) www.statsoft. 
com. The level of significance was set at p<0.05. 

Mortality pattern 
The distribution of subadults, adult males and fe-

males in the Kadero skeletal sample is shown in Fig.l. 
From Fig. 1 it appears that out of the total of 

219 individuals, 157 (75.4%) were adults and 51 
(24.6%) were subadults. This gives a subadult to 
adult ratio of 1:3. Paleodemographic studies have 
shown that expected number of subadult com-
ponent should constitute 50% of the total sample 
(Acsadi and Nemeskeri 1970, Hoppa and Vaupel 
2002). In the light of this statement, the corre-
sponding mortality rate of subadults was signifi-
cantly lower than expected. The share of subadults 
in various skeletal series varies significantly. For 
the purposes of this study, comparative data were 
taken f rom Nielsens diachronic analysis of skeletal 
remains f rom Sudanese Nubia (Nielsen 1970:28). 
The comparative picture is shown in Fig. 2. 

The subadult mortality rate in the comparative 
skeletal series f rom Sudanese Nubia varies f rom 

14.3% in the series f rom the Pharaonic period to 
35.1% in the series dated to the Christian period. 
Results of the chi-sąuare test revealed that the 
subadult-adult ratio in the Kadero series was sig
nificantly different f rom all but the A-group skeletal 
series (p<0.05). This skeleton series is dated to c. 
3300-2800 B.C. and as Nielsen states ".. . the greater 
part is extremely fragmentary.. ." (Nielsen 1970:26). 

Similarly Iow child mortality has been reported in 
Egyptian Nubia. The rate of child mortality ranged 
from 12.3% in the Predynastic period, through 
16.2% in the Old and Middle Kingdoms, 11.4% in 
the Ptolemaic period, and 27.4% in the Christian pe
riod (Elliot-Smith and Wood Jones 1910). 

Elsewhere, the share of children in the mortal
ity rate was found to be higher, e.g., in the cemetery 
inside and around the ruined mastaba of Ptah-
shepses at Abusir, Egypt, used between the 7th cen-
tury B.C. and lst century A.D., the ratio between 
subadult and adult skeletons was almost 1:1, with 
49.7% of subadults versus 50.3% of adults (Strouhal 
and Bareś 1993). Similar findings were shown by 
Armelagos for the skeletal sample f rom a Christian 
cemetery near Meinarti, Sudan, dated to 1050-1150 
A.D. where subadult individuals consisted of 40% of 
the entire sample (Armelagos 1969). 

The above shown bias in the population demo-
graphic profile in favour of adults has been a subject 

http://www.statsoft
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Fig. 2. Comparative adult to subadult ratio of Kadero and skeletal series from various cultural periods of Sudanese 
Nubia (in percent). Comparative data from Nielsen 1970:28. 

of lively discussion. It is believed that the phenome-
non is caused by a combination of factors. This may 
be attributed to cultural and socio-economic factors 
that may have influenced burial locations, whereof 
infants and children were buried differently and/ 
or not in the same places as adults (Kamp 2001). 
The mortuary practice of burying stillborn/infants 
in jars is known f rom the A-group in Nubia (Nord
strom 1996). Verlinden (2008) found subadults bur
ied in pots, these include both Nubian and Egyptian 
cemeteries f rom the Middle Kingdom. Britton sum
marizes subadult jar burials not only in Egypt and 
Nubia but also in other parts of the world (Britton 
2009:Table 11:7879). 

Fur thermore t aphonomic factors such as the 
greater susceptibility to decay of the remains of 
children and shallow depth of burial have also 
been suggested as possible explanations for this 
phenomenon (Pfeiffer and Crowder 2004). 

The sex distribution, illustrated in Fig. 1, is 
characterized by an excess of males over females 
(63.1% vs. 37.9%). The sex ratio of the Kadero 
individuals set at 1.7:1 małe to female, revealed a 
considerable imbalance in favour of males. A simi
lar overrepresentation of males was found in the 
comparative series f rom Sudanese Nubia (Nielsen 
1970). See Fig.3. 

In all but the Meroitic and Christian groups, 
males were in majority. The fact that in the skeletal 

samples males usually outnumber females is said 
to be due to the fragility of female skeletons which 
tend not to be preserved as well as the małe ones. It 
is evident that smali, porous bones, and those with 
high collagen contents, which are characteristics of 
juvenile and female bone, are particularly prone to 
decay. It can be taken for granted that a dominant 
part of the highly fragmented, sex undetermined 
skeletons might be either subadults or females. In 
the Kadero sample, 25% of all recovered skeletons 
could not be subjected to sex or age determination. 
However, sińce the remains of women sometimes 
survive in much greater ąuant i ty than remains of 
men (see the above ment ioned groups f rom the 
Meroitic and Christian periods), preservation 
rates may not be the only explanation which can 
entirely resolve the problem. Some other factors 
should be considered as well. 

For methodological purposes, aDNA extracted 
from teeth was used to determine genetic sex of 11 in-
dividuals whose sex was previously determined based 
on morphological criteria. An overall good agreement 
was found between morphological and genetic assign-
ment to either sex. With regard to remains from grave 
164 and 175, the product of amplification could not be 
identified nor sex determined. Two other cases, an in-
dMdual from grave 154 was determined to be a małe 
based on morphological criteria and a female based 
on aDNA analysis. Inversely, an individual from grave 



Maria Kaczmarek 
Humań remains 

365 

mm 

Kadero -group C-group Phar Meroitic X-group Chris 

i Females • Maies 

Fig. 3. Comparative małe to female ratio of Kadero and skeletal series from various cultural periods of Sudanese 
Nubia (in percent). Comparative data from Nielsen 1970:30. 

170 was morphologicaUy determined as a female and 
aDNA analysis indicated a małe sex. The sex assign-
ment of these two individuals was then revised. In case 
of remains from grave 244, morphological evidences 
of sex were inconclusive. Analysis of aDNA enabled us 
to solve this problem. The sex of this individual was 
determined as being a male. Further analysis of aDNA 
enabled us to determine a male sex of a 7-14 year old 
child from grave No. 181 whose sex was not expressed 
in skeletal morphology. Table 1 summarizes the over-
all sex and age distribution in the Kadero sample. 

When analyzing mortality rate among subadults, 
the highest death rate was found among the chil-
dren in the age group 3-7 years, some 50.9% of all 
subadults. This rate was almost twice higher than the 
percentage of infants (29.4%) dying at the age be-
tween 0-3 years. It was 11.8% of children dying at the 
age between 7-11 years. The even distribution, 3.9%, 
was noted as to adolescents dying at the age from 11-
14 years and 14-18 years. The highest mortality rate 
among children within the age group 3-7 years also 
applies to comparative skeletal samples from Suda
nese Nubia. The respective figures are as follows: the 
A-group - 35.7%, the C-group - 26.5%, the X-group 
- 33.3%, Christian - 41.1% (Nielsen 1970:32-33). 

The phenomenon of highest mortality rate 
within age 3-7 years is believed to be the result of 
weaning. In human species weaning usually occurs 
at the age of 2.5-3 years (Kennedy 2005). Wean-

Table 1. Distribution of individuals from the Ka
dero skeletal sample according to sex and 
age-at-death 

Age group 
(years) 

Number of individuals 
Sex % 

Popul 
Age group 

(years) 
Indeterminate Male Female 

% 
Popul 

0 - 3 15 6.8 

3 - 7 26 11.9 

7 - 11 6 2.7 

11-15 2 0.9 

15 - 18 2 0.9 

Sudadult 2 0.9 

20 - 35 6 40 32 35.6 

35 - 50 1 15 3 8.7 

50+ 5 2.3 

Adult 55 25.1 

Indeterminate 9 4.1 

Total 124 60 35 100 

ing a nursing infant places him/her at a variety of 
risks related to parasites and microbes which cause 
acute infectious diseases and death. Consequent-
ly, the morbidity and mortality rate significantly 
increase. After this critical period, the mortality 
rate falls as demonstrated by the adolescent age 
group in the study series. Similar mortality rate 
of adolescents has been found in modern living 
populations. Adolescence is the period when in-
dividuals can acąuire food by themselves, become 
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Fig. 4. Laterial views of the skuli of adult female from the Neolithic Kadero 

independent from adults care and support. Their 
immune systems protect them against infectious 
diseases. This allows survivorship until adulthood 
(Bogiń and Smith 1996). 

As for the adults, the mortality pattern revealed 
that women did not survive above the age of 50 
years. Freąuent childbirth with potentially deadly 
complications is thought to be the most likely ex-
planation of this phenomenon. 

Both małe and female mortality rate was the high-
est in the age group 20-35 years, yielding 66% among 
males and 93% among females. This finding corrob-
orates well with the statement that in prehistorie time 
the mortality in the age group 20-35 was substantially 
higher among women than among men. 

The average adult age at death, calculated from 
the age-at-death data for adult individuals, turned 
out to be 30.8 years for men, SD=2.4 years and 27.7 
years, SD=1.7 years for women. 

These figures fit well with life expectancy data 
known for that time from paleodemographic lit
eraturę. Quoting Angels data on life expectancy 
for various populations, an average age at death in 
the Early Neolithic times at Greece was assessed 
at 33.6 years for men and 29.8 years for women, 
and for the Classical period it was 44.1 years for 
men and 36.8 years for women (Angel 1969; Mor
ris 1994:476, Table 4). 

It should be mentioned that the average age 
at death thus provided assumes a significant-
ly shorter survivorship of people from Kadero 
than that estimated by Dzierżykray-Rogalski and 

Promińska in their unpublished manuscript from 
1982 and the paper published by Promińska (1984; 
1987:11). According to their calculations, the aver-
age age at death for males was 42.6 years (SD=8.47 
years) and for females 33.4 years (SD=10.27 years). 
It seems that the source of discrepancies between 
two estimations lies in the sample size. 

In summary, it should be stated that the skeletal 
remains available for examination in the Kadero 
sample may represent a biased sample of the popu-
lation rather than reflect the actual demographic 
situation. Therefore, any finał conclusions on mor
tality pattern should be drawn cautiously. 

Variation in metric and non-metric anatomi-
cal traits of skuli and postcranial skeleton 

General macroscopic description of morpho-
logical and metric traits and indices of skuli re-
vealed that Kadero skulls were mesocranial and 
mesotopic, having prominent facial prognath-
ism, robust mandible and at the second molar 
level marked muscular impressions and everted 
gonial area. 

The morphometric variables of the skuli, man
dible and lower and upper limb bones are summa-
rized in Table 2. 

When interpreting data one should consider 
several limitations - first and foremost, a poor pres-
ervation state of skeletal remains that limited sam
ple size for particular statistical computations. Sta-
tistical samples vary from 4 to 10 individuals. This 
should be borne in mind while interpreting data. 
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Table 2. Descriptive statistics of cranial and postcranial measurements and indices of skeletal series from 
Kadero 

No Measurement 
Males Females 

t-test No Measurement 
n Mean Rangę SD CV n Mean Rangę SD CV 

t-test 

Measurements and indices of the neurocranial skeleton 

1 Maximum Cranial Lenght (g-op) 10 184.0 176-191 4.6 2.5 7 179.7 173-185 4.1 2.2 * 

8 Maximum Cranial Breadth (eu-eu) 10 138.4 135-141 1.8 1.3 7 135.1 131-139 3.1 2.3 

9 Minimum Frontal Breadth (ft-ft) 10 95.5 84-100 4.6 4.7 7 94 89-98 3.6 3.9 NS 

8/1 Length-Breadth Index 10 75.2 71.9-78.4 2.0 2.6 7 75.1 72.3-76.9 1.5 2.0 

9/8 Transversal Fronto-Parietal Index 10 68.9 62.2-71.4 2.8 4.1 7 69.5 67.9-71.5 1.5 2.2 

Measurements and indices of the facial skeleton 

45 Bizygomatic Breadth (zy-zy) 9 127.5 120-133 4.7 3.7 5 121.2 116-124 3.3 2.7 * 

47 Facial Height (n-gn) 7 113.6 111-116 1.7 1.5 5 108.4 107-110 1.1 1.0 * 

48 Upper Facial Height (n-pr) 8 68.9 64-73 2.8 4.1 5 64.4 61-70 3.8 5.9 ** 

51 Orbital Breadth (d-ec) 8 38.4 37-39 0.7 1.8 4 36.7 37-38 0.5 1.4 * 

52 Orbital Height 8 32.5 32-35 1.1 3.4 4 33.5 31-34 1.3 3.9 NS 

66 Bigonial Width (go-go) 5 94.8 81-101 7.8 8.4 6 90.3 84-103 6.8 7.6 * 

70 Maximum Ramus Height 5 56.8 53-57 1.9 3.3 6 52.9 49-55 2.8 5.3 ** 

71 Minimum Ramus Breadth 5 35.9 32-38 1.9 5.3 6 32.9 28-37 1.4 4.2 ** 

47/45 Facial Index 7 88.8 83.4-94.2 3.4 3.8 5 86.8 84.5-89.4 2.2 2.5 

48/45 Upper Facial Index, Kollmann 8 54.6 49.6-59.0 2.9 5.4 5 52.3 49.6-56.9 2.9 5.6 

52/51 Orbital Index 8 86.9 82.0-89.7 2.3 2.7 4 86.1 81.6-91.9 4.4 5.1 

Maximum length of long bones 

Femur 13 459.5 440-479 12.2 2.6 9 419.8 398-429 9.6 2.3 

Tibia 8 379.5 357-409 15.4 4.1 8 365.9 351-390 13.1 3.6 ** 

Humerus 8 319.1 291-335 16.6 5.2 3 296.8 279-308 15.5 5.2 ** 

Explanation of parameters used in the table: No - number of measurement according to Martin and Saller (1957); n - num-
ber of cases; Mean - arithmetic mean; Rangę - values of the smallest and the largest items in the sample; SD - standard 
deviation; CV - percentage coefficient of variation; r-test - the difference between two mean values tested with t (Students) 
test; * and ** - difference between two values statistically significant at *p<0.05; and at **p<0.01; NS - difference between two 
values statistically non-significant; all measurements in mm. 

Figures shown in Table 2 confirmed what was 
obvious, namely that males had larger cranial di-
mensions as compared to females, and most of the 
male-female differences were statistically significant 
(p<0.01). Looking at the variability within gender 
and between males and females, it may be seen that 
the overall dispersion of metric traits is moderate. It 
seems evident as judged from the coefficient of vari-
ation (CV). Its average value is equal for males and 
females with regard to metric traits of neurocranium 
(an overall CV calculated as average of 3 neucranial 
diameters was 2.8 for males and females) as well as for 
measurements of the facial skeleton (an overall CV 
calculated of 8 facial diameters was 4.1 for males and 
4 for females). The overall CV values for long bones 

were significantly higher for males than for females 
(4.7 and 3.7, respectively). This finding revealed that 
males were likely to be more heterogeneous than fe
males in respect to their stature. 

Beside cranial measurements, which express 
the size of various anatomical parts of the skuli, 
cranial indices were calculated. An index in an-
thropometrics means a percent relation of two 
measurements, of which the smaller measurement 
is used as the numerator and the larger measure
ment as the denominator, so that its value is small
er than 100. The cranial index (length-breadth in-
dex), which is by far the best examined and most 
frequently used index value in anthropometrics, 
describes the shape of the skuli, ranging from ex-
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Table 3. Comparative mean values of selected cranial measurements in prehistorie skeletal series f rom Sudan 

No Measurement 

Site 

No Measurement 
Kadero Site 117 

Females 
Site 6-B-36 

M+F 
Saggai1 
Females 

A-group 
No Measurement 

Males Females 
Site 117 
Females 

Site 6-B-36 
M+F 

Saggai1 
Females Males Females 

1 Maximum Cranial Lenght (g-op) 184.0 (10) 179.7 (7) 186.0(13) 185.8 (12) 179.0 (1) 186.3 (7) 178.2 (11) 

8 Maximum Cranial Breadth (eu-eu) 138.4(10) 135.1 (7) 131.7 (12) 127.5 (7) 136.0(1) 136.3 (6) 131.0 (10) 

9 Minimum Frontal Breadth (ft-ft) 95.5 (10) 94.0 (7) 95.8 (6) 89.2 (10) 

45 Bizygomatic Breadth (zy-zy) 127.5 (9) 121.2 (5) 126.0 (3) 124.0 (3) 

47 Facial Height (n-gn) 113.6 (7) 108.4 (5) 110.0 (6) 109.2 (7) 115.4 (2) 108.7 (3) 106.0 (1) 

48 Upper Facial Height (n-pr) 68.9 (8) 64.4 (5) 65.6 (6) 66.3 (7) 67.5 (3) 67.5 (4) 64.0 (5) 

51 Orbital Breadth (d-ec) 38.4 (8) 37.7 (4) 38.5 (4) 37.0 (6) 

52 Orbital Height 33.4 (8) 32.5 (4) 31.2 (4) 31.0 (6) 
Explanations: No - number of measurement according to Martin and Saller (1957); ( ) - number of cases in parentheses; M 
- Males; F - Females; Site 117 (Late Paleolithic) - Andersen 1968; Site 6-B-36 (Mesolithic 9000 and 6000 B.C.) - Carlson and 
van Gerven 1977; Saggai 1 (Mesolithic 6000 B.C.) - Coppa and Macchiarelh 1983; A-group (3300-2800 B.C.) - Nielsen 1970; 
all measurements shown in mm. 

tremely long (ultradolichocranial), with a cranial 
index value below 64.9, to extremely short (ultra-
br achy cranial), with a cranial index value above 
90.0. Kadero specimens featured a medium-length 
skuli (mesocranial) with cranial index mean values 
equal to 75.2 in males and 75.1 in females. 

The shape of the forehead, which was assessed as 
the min imum frontal breadth in relation to the bipa-
rietal breadth, revealed that males from the Kadero 
series had foreheads of medium breadth (metrome-
topic), that is, mean index value of 68.9. Whereas 
females foreheads were broad (eurymetopic) as sug-
gested by their index value of 69.5. Both małe and 
female groups f rom the study series were described 
as having a medium-high face (mesoprosopic) with 
facial index values of 88.8 for males and 86.8 for fe
males. As to the shape of eyesockets, determined 
by orbital index, 86.9 in males and 86.1 in females, 
that is, featuring largehigh orbits (hypsiconchic). 

The analysis of the intragroup homogeneity 
of the skeletal materiał was extended to the rate 
of sexual dimorphism demonstrated both in the 
cranial and postcranial skeleton of the studied 
series and compared samples. Changes in sexual 
dimorphism through t ime are of special interest 
for anthropologists as it is believed that sexual di
morphism plays an important role in human ad
aptation. In reference to this problem, the amount 
of sexual dimorphism was presented in terms 
of index of dimorphism. The index of dimor
phism was determined as female mean expressed 

as a percentage of małe mean (Smith and Spen
cer 1984). On the basis of nine cranial measure
ments, Smith (1999) calculated the mean percent 
of dimorphism for Neanderthal as 93.06%, Upper 
Paleolithic 93.17%, Mesolithic 94.52%, Neolithic 
95.35%. The mean percent of cranial dimorphism 
for Kadero was assessed on the basis of 11 cranial 
traits and was 95.2%. This figurę is surprisingly 
similar to those mentioned above. 

According to Trinkaus, the d imorphism in 
modern Homo sapiens long bone length varies be-
tween 89.4% and 93.9% with an average of 91.4% 
(Trinkaus 1980). The mean percent of d imorphism 
for three long bone length of Kadero individuals 
was 93.9%. This figurę reflects a modest degree of 
sexual dimorphism. 

The comparative values reported in Table 3 
place individuals f rom the Kadero sample between 
findings f rom the Mesolithic site of 6-B-36 and 
Saggai 1 and the A-group. However, any fur ther 
conclusion is limited by smali sample size of all 
series presented in Table 3. This also accounts for 
our restraining f rom discussing the racial "types", 
as was widely done in earlier anthropological stud-
ies on the Kadero skeletal series. 

Maximum length of the femur was used as a 
proxy for stature and compared with selected skel
etal series taken f rom Nielsens diachronic study 
of skeletal remains f rom Sudanese Nubia (Nielsen 
1970a). Data are shown in Table 4. Overall, it ap-
pears that the Kadero individuals both males (45.1 
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Table 4. Comparative average values of femur 
maximum length in various skeletal se-
ries from Sudanese Nubia 

Site 

Femur length (cm) Dimor-
phism Site Males Females 

Dimor-
phism Site 

n Mean n Mean % 

Kadero 13 45.9 9 41.9 91.3 
A-group 3 47.6 7 42.5 89.2 
C-group 55 45.5 47 42.1 92.5 
Meroitic 28 45.0 36 41.9 93.1 
X-group 36 44.5 27 41.8 93.9 
Christian 13 45.0 12 41.4 91.5 

Explanations: Data for comparative skeletal senes taken 
from Nielsen 1970a:86; A-group - 3300-2800 B.C.; C-
group 2300-1800 B.C.; Meroitic - 350 B.C. measurements 
shown in cm. 

cm) and females (41.9 cm) were likely to be sub-
stantially shorter than individuals from A-group 
(47.6 cm males and 42.5 cm females). When com-
pared with people representing various degrees of 
intensive agriculture (the Meroitic, X-group and 
Christians), males were likely to be slightly taller, 
whereas females were of similar stature. The rate 
of sexual dimorphism in maximum femoral length 
was smaller than in the A-group but oscillated 
around values of other compared samples from 
successive cultural periods. 

It has widely been known that variation in stat
ure (size of bones) has both genetic and environ-
mental components (Falconer 1960). Accordingly, 
reduced adult stature may be in part caused by last-
ing nutritional deprivation and diseases in child-
hood (Saunders 1992, Saunders and Hoppa 1993). 
This phenomenon is well known in living socie-
ties where the social gradient in stature reflects so-
cioeconomic inequality in access to nutrition and 
healthcare (Bogiń and MacVean 1982). Martin et 
al. (1984) determined the impact of agricultural 
development on the biology of earlier populations 
from Lower Nubia. They found a number of indi-
cators suggestive of serious nutritional deficiencies 
in subadults resulting in premature osteoporosis 
and growth retardation. 

Zakrzewski (2003) also found an association 
between the Egyptian stature and the intensifica-

tion of agriculture and social ranking. She dem-
onstrated that the intensification of agriculture of-
fered greater consistency of food production and 
the formation of social ranking. She stated that the 
greater social ranking differentiated an access to 
nutrition leading to possible diminished growth 
in childhood and shorter stature in adulthood. She 
also found that males showed a greater negative 
physiological response to harmful environmental 
conditions, which is an obvious phenomenon in 
the living human populations. The values shown 
in Table 4 seem to follow this pattern. 

Dental morphology and odontometrics 
Preliminary analysis of descriptive traits on 

tooth crowns of the Kadero odontological sample 
showed no significant dimorphism and so data on 
males and females were pooled for further study. 
The results are shown in Table 5. 

The upper incisors were generally smooth in 
outline, with only tracę of shovelling (10% of a 
second grade of shovelling) and no instances of 
marked shovelling. Labial surface of upper sec
ond incisors usually had tuberculum dentale 
(50%) although mostly of a third or fourth grade 
of trait expression. None of the upper second 
incisors was peg-shaped although these teeth 
were subject to size reduction. Upper first molars 
generally had all four cusps present. Hypocone 
reduction was usually observed on the upper 
second molars. The degree of reduction was rela-
tively greater than in the compared series. The 
smali cusp (grade 3) was present in 81.5%. In 
the Egyptian samples, the freąuency of this trait 
ranged from 86.7% to 91.9%, and in the Nubian 
samples 72.7% to 92.7%. First upper molars gen
erally showed some representation of Carabellis 
cusp (56.5%), but it was significantly less com-
mon than in the Egyptian samples where the 
freąuency of this trait reached 88% in the Gebel 
Ramlah series (Irish 2005). None of the upper 
molars was 5-cusped. In lower premolars there 
was a relatively high incidence of lingual cusp 
(61.8%), like in Egyptian series being compared. 
Mandibular torus was not observed in the sample. 
None of the lower first molars was 7-cusped and 
the incidence of 6-cusped form was 3.7%. Only a 
few lower second molars were 5-cusped (13.8%). 
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Table 5. Dental morphological trait percentages (%) and number of individuals scored (n) for Kadero and 
comparative prehistorie skeletal series from Nubia and Upper Egypt 

Trait 
KAD Nubian samples* Upper Egyptian samples" 

Trait 
KAD PL ME X CHR GRM BAD NAQ 

Labial curvature Uli n 0/19 31 20 8 

(+ = ASU 2 - 4) % 0.0 0.0 5.6 0.0 

Shoveling Ul 1 n 3/30 13/22 14/33 2/6 0/7 28 16 7 

(+ = ASU 2 - 6) % 10.0 59.1 42.4 32.3 0.0 42.9 25.0 14.3 

Double Shoveling Uli n 0/30 0/20 2/41 1/8 1/8 33 16 7 

(+ = ASU 2 - 6) % 0.0 0.0 4.9 12.5 12.5 6.1 0.0 0.0 

Interruption groove UI2 n 0/24 27 20 11 

(+ = ASU 2 - 6) % 0.0 18.5 10.0 9.1 

Tuberculum dentale UI2 n 12/24 7/18 16/39 3/6 1/8 27 22 11 

(+ = ASU 2 - 6) % 50.0 38.9 41.0 50.0 12.5 59.3 36.4 27.3 

Hypocone UM2 n 31/38 25/27 60/77 14/16 8/11 37 30 44 

(+ = ASU 3 - 5) % 81.5 92.7 77.9 87.5 72.7 91.9 86.7 90.9 

Cusp 5 UM1 n 0/46 4/14 7/63 4/18 2/12 19 20 40 

(+ = ASU 2 - 5) % 0.0 28.6 11.1 22.2 16.7 10.5 10.0 17.5 

Carabellis trait UM1 n 26/46 6/13 33/56 6/13 7/925 25 17 38 

(+ = ASU 2 - 7) % 56.5 46.2 58.9 46.2 77.8 88.0 64.7 68.4 

Enamel extension UM1 n 2/46 32 31 46 

(+ = ASU 1-3) % 4.3 9.4 6.5 15.2 

Peg-reduced UI2 n 0/24 38 39 60 

(+ = ASU P or L) % 0.0 5.3 10.3 0.0 

Lingual cusp LP2 n 21/34 21 24 23 

(+ = ASU 2-9) % 61.8 61.9 79.2 95.7 

Mandibular torus n 0/11 41 40 58 

(+ = ASU 2-3) % 0.0 2.4 0.0 1.7 

Groove pattern LM2 n 11/32 16/27 8/75 2/20 3/9 36 34 48 

(+ = ASU Y) % 34.4 59.3 10.7 10.0 33.3 66.7 35.3 45.8 

Cusp number LM1 n 2/53 26 24 38 

(+ = ASU 6+) % 3.7 7.7 0.0 7.9 

Cusp number LM2 n 5/36 32 21 36 

(+ = ASU 5+) % 13.8 78.1 19.1 27.8 

Deflecting wrinkle LM1 n 0/23 16 21 33 

(+ = ASU2-3) % 0.0 31.3 9.5 15.2 

Protostylid n 5/53 6/21 34/69 7/22 3/10 25 24 36 

(+ = ASU 1-6) % 9.4 28.6 49.3 31.8 30.0 36.0 12.5 22.2 

Cusp7LMl n 0/53 1/28 2/83 4/28 0/9 34 30 46 

(+ = ASU 2-4) % 0.0 3.6 2.4 14.3 0.0 5.9 13.3 10.9 
Explanations: n - means number on individuals scored/sample size; for the Upper Egyptian samples percentage of individ-
ual scored and sample size is shown; Abbreviations: KAD - Kadero; PL - Pleistocene (18,000-12,000 B.C.); ME - Meroitic 
period (350 B.C.-350 A.D.); X - X-group (350-550 A.D.); CHR - Christian (550-1350 A.D.); GRM- Gebel Ramlah (4600-
4400 B.C.); BAD - Badarian (4400-4000 B.C.0; NAQ - Naąada (4000-3200 B.C.) 
* Chronology and dental traits for Nubian samples cited after Carlson and Van Gerven 1977:499; 

** Chronology and dental traits for Upper Egyptian samples taken from Irish 2006:531-532. 
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Table 6. Descriptive statistics of the permanent tooth measurements in the Kadero dental sample 
Tooth 11 12 C PI P2 Ml M2 M3 

M a x i 11 a 

Males 

M-Dcor n 17 14 19 17 16 26 22 18 
Mean 8.96 7.52 8.38 7.55 6.98 10.82 10.53 9.52 

SD 0.35 0.37 0.31 0.34 0.42 0.42 0.54 0.55 
CV (%) 3.9 4.9 3,7 4.5 6.0 3.9 5.1 5.8 

Females 

M-Dcor n 14 12 15 14 13 23 17 16 
Mean 8.61 7.29 7.90 7.27 6.78 10.63 10.1 9.21 

SD 0.39 0.40 0.30 0.32 0.41 0.30 0.68 0.64 
CV (%) 4.5 5.6 3.8 4.4 6.0 2.8 6.7 6.9 

t - test p<0.01 p<0.05 p<0.01 p<0.01 NS p<0.05 p<0.05 NS 

Males 

B-Lcor n 17 14 19 17 16 26 22 18 
Mean 7.92 7.36 9.14 9.32 9.12 12.02 11.82 11.57 

SD 0.34 0.48 0.42 0.49 0.51 0.62 0.67 0.57 
CV (%) 4.7 6.5 4.6 5.1 5.6 5.1 5.7 4.9 

Females 

B-Lcor n 14 12 15 14 13 23 17 16 
Mean 7.67 7.12 8.55 9.16 9.04 11.82 11.39 11.25 

SD 0.39 0.42 0.44 0.41 0.40 0.56 0.61 0.62 
CV (%) 5.1 6.3 5.1 4.5 4.4 4.7 5.3 5.5 

t - test p<0.05 p<0.01 p<0.01 p<0.05 NS NS p<0.01 NS 

M a n d i b 1 e 

Males 

M-Dcor n 10 12 15 20 18 29 20 16 
Mean 5.56 6.32 7.42 7.46 7.63 11.87 11.57 11.34 

SD 0.21 0.44 0.69 0.33 0.51 0.62 0.74 0.65 
CV (%) 3.8 6.9 9.3 4.4 6.7 5.2 6.4 5.7 

Females 

M-Dcor n 8 8 14 18 17 25 16 14 
Mean 5.25 5.95 7.25 7.27 7.37 11.27 11.18 11.06 

SD 0.27 0.56 0.57 0.37 0.31 0.57 0.65 0.70 
CV (%) 5.1 9.6 7.9 5.1 4.2 5.1 5.8 6.3 

t - Test p<0.01 NS NS p<0.05 p<0.01 p<0.01 NS NS 

Males 

B-Lcor n 10 12 15 20 18 29 20 16 
Mean 6.01 6.32 8.12 8.04 8.42 11.52 11.0 10.64 

SD 0.26 0.52 0.55 0.33 0.44 0.57 0.61 0.57 
CV (%) 4.3 8.2 6,8 4.1 5.2 4.9 5.5 5.3 

Females 

B-Lcor n 8 8 14 18 17 25 16 14 
Mean 5.55 6.32 7.87 7.97 8.34 11.11 10.80 10.48 

SD 0.27 0.56 0.51 0.38 0.53 0.74 0.81 0.79 
CV (%) 4.9 8.9 6.5 4.8 6.3 6.7 7.5 7.5 

t - test p<0.01 NS NS NS NS p<0.01 NS NS 
Explanations: M-Dcor - mesiodistal diameter measured as maximum length of tooth crown; B-Lcor - buccolingual diam-
eter measured as maximum breadth of tooth crown; n - sample size; SD - standard deviation; CV - coefficient of variation; 
all measurements shown in mm; t-Test - the Students t- test; NS - differences were not statistically significant 
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Fig. 5. Profiles of the mesiodistal (left) and buccolingual (right) diameters in the Kadeo sample. Dotted line is for 
maxillary teeth, solid line is for mandibu la r teeth, triangle marker is for m e n and circle marker is for women 

Y-shape groove on these teeth was relatively less 
frequent (34.3%) than in Egyptian samples. There 
was no deflecting wrinkle present on the lower 
first molars. Little expression of the protostylid 
was present on the lower molars (9.4%). Only a 
faint extension of enamel along the roots of upper 
first molars was observed in a few cases (4.3%). 

The overall pattern of dental morphology in Ka-
dero revealed a characteristic picture. The dentition 
was characterized by showing very Iow freąuency 
of shovelling, a moderate freąuency of Carabellis 
cusp, high freąuency of reduced hypocone of upper 
second molars, very Iow freąuency of protostylid, 
the absence of 7th cusps and substantially Iow in-
cidence of 6th cusps on lower molars. This pattern 
differs slightly from the Nubian dentition in the 
presence of more reduced forms of upper and lower 
molars (absence of 7-cusped teeth, relatively high 
hypocone reduction of upper second molars, and 
moderate freąuency of Carabellis trait). 

Odontometric descriptive statistics for the skel-
etal samples of Kadero are presented in Table 6. 
Genders are separated. 

Aiming to estimate the degree of reduction 
of postcanine teeth, the Step Index developed by 
Selmer-Olsen (1949) was calculated in which the 
cheek teeth are each related to the first molar. 

The estimation of the variability of the meas-
urements was based on the calculation of the 
coefficient of variation (CV). Generally, the me
siodistal tooth crown length diameter had great-
er dispersion than the buccolingual tooth crown 
breadth. The same was observed in relation to the 
mandibular teeth, which had greater dispersion of 
both diameters than the maxillary teeth. It was also 
characteristic for the group that the males gener
ally had greater dispersions than the females. The 

maxillary third molar gave the Step Index of 87.9 
for males and 86.5 for females showing a consid-
erable tooth reduction in the study sample. Max-
illary cheek teeth were likely to be more strongly 
reduced than their mandibular counterparts (95.5 
for males and 98.1 for females). The size of maxil-
lary second incisor was reduced to a lesser degree 
than the size of cheek teeth. 

As to the ąuestion of the degree of sexual dimor-
phism in tooth size, it was observed that generally 
males had larger teeth than females. Maxillary teeth 
were more sexually dimorphic than their mandibu
lar counterparts. Of 16 tooth measurements, males 
had 11 maxillary and 6 mandibular measurements 
significantly larger than females. Sexual dimor-
phism in tooth size may be seen from dental pro
files plotted for mesiodistal length and buccolingual 
breadth of tooth and presented in Fig. 5. 

Analysis of the metric values revealed sexual 
dimorphism in tooth size, with the canine teeth 
playing the most significant role in differentiating 
males and females. Differences were found to be 
moderate, as 17 (53%) of the total of 32 measure
ments were statistically significant. 

Low to medium values of the coefficient of 
variation indicated biological homogeneity of the 
group. Larger dispersion found in males than fe
males was observed in other human groups and 
reported by others (Nielsen op. cit). 

Comparison of profiles of cross-sectional area 
of maxillary and mandibular teeth in females from 
the Neolithic Kadero and the Mesolithic Saggai 1 
samples are shown in Fig. 6. 

A striking similarity was found in the mean val-
ues of the cross-sectional areas of mandibular teeth 
between the two compared series, Kadero and Saggai 
1. Their tooth size was different in respect to maxil-
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lary teeth. The latter were smaller in the Kadero sam-
ple as compared to Saggai 1. A considerable reduc-
tion of cheek teeth was seen in both series. Thereby, 
as might be expected, trends in cross-sectional areas 
of marillary and mandibular teeth largely conform to 
those of either dental dimension. 

Of two dental dimensions reported in this study, 
the buccolingual diameter appears to be a better 
measure of the underlying genetic component of 
tooth size. Mesiodistal diameter is vulnerable to 
measurement error. It has been found that when 
maximum dimensions are recorded, occlusal and 
interproximal wear significantly diminish mesio
distal length (Frayer 1978, Biggerstaff 1979). The 
amount of attrition does not affect the maximum 
buccolingual breadths, which are measured below 
the original occlusal surface. Of all teeth, incisors 
are especially vulnerable to the decreasing reliabil-
ity of mesiodistal metrics, because their maximum 
length is measured essentially at the unworn occlu
sal surface, which when erupted is sharp but then 
tends to be rapidly worn down. Indeed, the amount 
of attrition within a given specimen varies with each 
tooth class, depending upon such factors as size, 
morphology, and location of the tooth in the jaws 
(Van Reenen 1982). In an attempt to alleviate this 
problem, cross-sectional area of maxillary and man
dibular teeth was used for comparison between the 
Kadero and Saggai 1 subsamples of females (Saggai 
1 data comprises only females). Overall, the Kadero 
teeth were likely to be smaller as compared to teeth 
from the Saggai 1 sample. It was found especially 
with respect to the maxillary teeth. They were likely 
to be more vulnerable to diachronic changes than 
their mandibular counterparts. 

Permanent teeth revealed severe attrition with 
common variant of the stage 6 and 7 observed in 
the upper and lower molars and 5 and 6 observed 
in upper incisors through the canines. Dental car-
ies was not observed in the sample. Relevant data 
for the freąuency of carious lesions for the Nu-
bian series from Wadi Halfa provided by Armel-
agos (1969) was very Iow in the Mesolithic sam-

—x—• MaxKadero — M a n d S a a a a i -—x— MandKadero 

x 

Fig. 6. Profiles of the female cross-sectional tooth 
areas (in mm2). Dotted line is for maxillary teeth, 

solid line is for mandibular teeth. Romboid marker 
is for Saggai 1, cross marker is for Kadero. 

ple (1.0%) and increased to 18% in the Christian 
phase. Similar data for the earlier Egyptian popu-
lations indicated a 2.3% caries prevalence in Pre-
dynastic Egypt (Brothwell 1963:177) and 2.5% in 
the Late Period (Strouhal, Bares 1993). The fre
ąuency of ante-mortem tooth loss was assessed at 
7.5% for upper molars and some 6.8% for lower 
molars, following the freąuency given by Broth
well (1963:177) — 8.6% in Predynastic Egypt and 
14.1% in the Late Period. 

Conclusion 
The present study aimed to summarize data on 

variation in metric and non-metric skeletal (cranial 
and postcranial), and dental morphological traits 
of the Neolithic population from Kadero. The sam
ple appeared to be dentally homogenous showing 
a moderate rate of sexual dimorphism in cranial, 
post-cranial and dental morphological traits. The 
sample shared with earlier human groups a Iow 
freąuency of shoveling, a moderate expression of 
Carabellis cusp and a Iow freąuency of protostylid. 
But the Kadero sample was characterized by spe-
cific traits attributed of biological variation, such as 
the lack of 7-cusped lower molars and greater hy-
pocone reduction of the upper second molars. 

This study provides the missing data on bio
logical variation of prehistorie people living in the 
area of Central Sudan. 





THE LECH KRZYŻANIAK EXCAVATIONS IN THE SUDAN 

K A D E R O 

The fauna of Kadero and the arrival of pastoralism 
in the Nile Yalley of Central Sudan 

ACHILLES GAUTIER AND WIM VAN NEER 

1. Introduction 
El Kadero or Kadero for short has been exca-

vated for many seasons and is now known as the 
most important Early Neolithic or Khartoum Neo-
lithic site on the east bank of the Nile, some 20 km 
north of Khartoum. Radiocarbon dates available in 
1984 suggest that the occupation of the southern 
part of the site might be a few centuries older than 
that of the northern part (Krzyżaniak 1984). In a 
later publication the site is dated to 4850-4250 BC 
(Krzyżaniak 1991). In 1977 Sobociński published 
a short report on the faunal remains collected in 
the site during the lst to 4* campaign (1972-75), 
mostly in the southern part of the site (Kadero 
S, KS), focussing on the domestic herbivores. 
Several years later a second short paper followed 
(Gautier 1984), based on the materiał analysed by 
Sobociński and finds of later excavations in the 
southern midden as well as in the northern mid-
den (KN); it contained a preliminary re-appraisal 
of Sobocińskis conclusions and a revised list of the 
wild fauna. The detailed study was completed in 
1985 but for various reasons it never reached the 
printer. Meanwhile the excavation campaigns in 
1989, 1991, 1993 and 2001, mainly in the northern 
midden, produced an appreciable amount of fau
nal remains. These finds have been incorporated 
in the present, revised version of the 1985 paper. 
A short preliminary paper read at the Interna
tional Symposium "Archaeology of the Earliest 
Northeastern Africa" in September 2003 precedes 

the present text (Gautier 2006). As known, revis-
ing a paper one has written considerable time ago, 
is a frustrating business. One feels an urge to do 
over the whole analysis on which the text is based 
and write a new paper more in accordance with 
the experience and knowledge one thinks one has 
gained meanwhile. The foregoing being impossi-
ble, the authors hope that their revision covers the 
most important points and ask for some leniency 
from the reader. The manuscript was completed 
and sent to the editors in April 2007. 

The first author analysed most of the materiał 
in Poznań during several visits there between 1978 
and 2003. Problematic specimens, the fish and most 
of the wild vertebrates were sent or brought to Bel-
gium, where they were analysed with the aid of the 
comparative materiał available in the Research Unit 
Palaeontology, Ghent University and in the Royal 
Museum of Central Africa, Tervuren. The first au
thor concentrated on the generał fauna, while the 
fish were studied in detail by the second author. The 
authors had access to already studied archaeozoo-
logical materiał from Saggai, Geili (Gautier 1983; 
1988) and El Kadada (Gautier 1986) and to part of 
the materiał from other sites along the Nile (Early 
Khartoum, Esh Shaheinab, El Nofalab, etc. (Tigani 
El Mahi 1982; 1988; Peters 1986; Gautier et al. 2002; 
Caneva & Gautier 1994), from Shaąadud (Peters 
1991) and from the region of Khasm-el-Girba and 
Mahal Teglinos (Marks et al. 1987; Gautier & Van 
Neer 2006). Apart from osteomorphological and 
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osteometric criteria, ecological and biogeographical 
data on present-day mammalian game were used 
as circumstantial evidence for the identiflcations. 
These data can be found in Setzer (1950); Meester & 
Setzer (1971-78); Dorst & Dandelot (1972); Halten-
orth & Diller (1979); Osborn & Hełmy (1980) and 
Kingdon (1997). In the case of fish, zoogeographi-
cal and other biological data were considered from 
Sandon (1950), Daget (1954), El Hakeem (1970) 
and Froese & Pauly (2005). 

The materiał was collected by hand from the 
trenches or recovered by dry sieving on screens 
with a mesh of 4 mm. This does not allow com-
plete recovery of the microfauna, but practical 
considerations generally precluded the use of 
more refined sampling methods. Moreover one 
tends to forget that part of the microfauna consists 
of smali intrusives such as amphibians, lizards 
and rodents, which have restricted palaeoecologi-
cal significance because of the persistence of their 
microhabitats even when the overall environment 
changes ąuite markedly. The recovery of fish re-
mains may have been less adequate. Dry sieving on 
4 to 5 mm screens appears to be by now a standard 
procedurę applied by most archaeologists working 
in Central Sudan. Therefore no major sampling 
bias affects our comparisons with the majority of 
the other Central Sudanese archaeofaunas. 

In total some 36,000 bone remains were col
lected. They are generally much fragmented and 

coated with a calcareous matrix with fine clastics. 
Specimens that are cemented together occur but 
are rare. Most of the fragmentation appears to be 
due to weathering cracks, representing stage 1 
sensu Behrensmeyer (1978) of the seąuence lead-
ing to total degradation in bones exposed of the 
surface. In generał, the preservation of the mate
riał compares fairly well with that of the materiał 
excavated in Early Khartoum, Shaheinab, Umm 
Marrahi and Saggai. The matrix renders sorting 
difncult and no doubt some ill defined or heav-
ily coated specimens ended up erroneously in the 
pile of the not identifiable remains. In the biogeo
graphical notes we use the term Sudano-sahelian 
belt as defined by Zonneveld (1980): the geo-
graphical area extending from West Africa to the 
Pacific Ocean between the 100-200 mm and the 
500 mm isohyets. We use the term Central Sudan 
as defined by Hinkel (1977) for the historical-
cultural area between approximately Sennar and 
Dongola. For more information on Kadero, the 
reader is referred to the generał presentation of 
Kadero and other papers in this publication. 

The bulk of the materiał is stored in the 
Muzeum Archeologiczne in Poznań. A few 
specimens of wild fauna, some problematic 
specimens and a sample of cattle remains have 
been included in the collections of the Re
search Unit Palaeontology, Ghent University 
under number P3564. 

Tab. 1. The fauna of Kadero (specimen counts) (a). 

A n i m a l group Species 
Provenance 

A n i m a l group Species 
KS KN Totals 

Marinę mol luscs Nerita polita (b) - - R 

Cypraea turdus7. 1 - 1 

Engina mendicaria (b) - - F 

mar inę bivalve (b) - - 1 

Freshwater molluscs smali gas t ropods (Cleopatra bulimoideslMelanoides tuberculata) R - R 

Pila wernei F F F 

Lanistes carinatus R R R 

smali bivalves (Corbicula consobrina) R R R 

Chambardia spp. R R R 

Etheria elliptica R R R 

Landsnai ls Limicolaria caillaudi F F F 

Zootecus insulańs R R R 

Freshwater fish (c) 39 60 99 
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Animal group Species 
Provenance 

Animal group Species 
KS KN Totals 

Amphib ians 5 6 11 

Reptiles crocodile (Crocodylus niloticus) - 4 4 

Nile m o n i t o r (Varanus niloticus) 60 104 164 

lizard - 1 1 

rock p y t h o n (Python sebae) 18 29 47 

smali snake(s) 6 23 29 

Birds (d) 16 4 20 

Wild m a m m a l s hedgehog (Atelerix albiyentris?.) - 1 1 

smali monkey, probably grivet m o n k e y (Cercopithecus aethiops) - 1 1 

hare, probably Cape hare (Lepus capensis) 11 - 11 

g r o u n d sąu i r re l (Euxerus erythropus) 5 - 5 

tatera gerbil (Tatera robusta?) 4 2 6 

m u l t i m a m m a t e rat (Mastomys sp.)? - 1 1 

lesser j e rboa (Jaculus jaculus) (e) ±30 - ±30 

unident i f ied smaller roden ts F 9 F 

po rcup ine (Hystrix cristata) 3 1 4 

canid, probably golden jackal (Canis aureus) 27 - 27 

honey badger (Mellivora capensis) 11 - 11 

m e d i u m sized viverr id (Herpestes ichneumon o r Atilax paludinosus) 1 - 1 

smali carnivores 2 1 3 

wild cat (Felis silvestris) 13 2 15 

m e d i u m sized felid, probably caracal (Felis caracal) 10 P 10 

aardvark (Orycteropus afer) 1 - 1 

elephant (Loxodonta africana) 1 1 2 

war thog (Phacochoerus aethiopicus) 5 4 9 

h i p p o p o t a m u s (Hippopotamus amphibius) 8 7 15 

giraffe (Giraffa camelopardalis) 5 6 11 

m e d i u m sized bovids, main ly r ed - f ron ted gazelle (Gazella rufifrons) 5 2 7 

larger antelopes (f) 30 26 56 

m e d i u m sized antelope, probably kob (Kobus kob) 11 9 20 

smali antelopes, ma in ly oribi (Ourebia ourebi) 166 38 204 

Domes t ic or wild smali bovid (antelope or smali livestock) 73 39 112 

Domes t ic m a m m a l s cattle (Bos primigenius f. t aurus ) 1028 498 1526 

goat (Capra aegagrus f. h i rcus ) / sheep (Ovis ammon f. aries) 151 77 228 

Total vertebrates ±1746 961 ±2707 

Total no t identif ied vertebrates ±30000 6300 ±36300 
(a) F: f r eąuen t ; R: rare; P: present but no t counted , e.g., r ib or ver tebrae o ther t han atlas or axis; (b) On ly f o u n d in the graves; 
(c) See Table 2; (d) For a account of some of the birds see text; (e) Also present in a coprolite, see text; (f) Tiang, greater k u d u 
e t c , see text. K N - N o r t h e r n M i d d e n , KS - Sou the rn M i d d e n 

2. The animals encountered 
Table 1 summarises the faunal assemblages of 

KN, KS and the combined assemblage. In the fol-
lowing descriptions, we will most often not repeat 
the references on recent African animals given 

above to avoid repetition. For the same reason, the 
reader is invited to consult previous and already 
cited papers for more information on certain as-
pects of Sudanese archaeofaunas. Table 2 gives the 
inventory of the fish available for study. 
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Tab. 2. Fish remains f rom Kadero (fragment counts) 
Spec imen KS KN Totals 

lungfish (Protopterus aethiopicus) 9 1 10 

bichir (Polypterus sp.) - 1 1 

heterot is (Heterotis niloticus) 1 3 4 

aba (Gymnarchus niloticus) - 1 1 

charac in (Alestes or Brycinus) 1 1 2 

carp (Cyprinidae indet.) - 1 1 

m o o n fish (Citharinidae) - 2 2 

clariid catfish (Clarias sp.) 11 27 38 

bagr id catfish (Bagrus sp.) - 3 3 

m o c h o k i d catfish (Synodontis sp.) 10 7 17 

large siluroid 1 2 3 

t i lapia (Tilapiini) - 1 1 

Nile perch (Lates niloticus) 6 4 10 

uniden t i f i ed fish - 6 6 

total fish 39 60 99 

Molluscs 
Neritapolita (PI. 1.1) 

Three specimens of this smaller marinę gas-
tropod were found in several graves together with 
Engina mendicaria beads and other kinds of beads. 
They were identified with the aid of the late Mr. T. 
Pain (London). The apex of the shells has been per-
forated, no doubt by rubbing on an abrasive surface, 
as Arkell (1950) described; afterwards the shells 
were used as beads. Comparable beads are known 
f rom some other prehistorie sites in the Central Su-
danese Nile region. Such a bead is also illustrated 
f rom an A-group grave in Nubia (Nordstrom 1972: 
PI. 196) and indicates that their use was not restrict-
ed to the Central Sudan. The first author also identi
fied worked specimens of the species in a dynastie 
grave at Elkab in Egypt (Gautier 2005). N. polita is a 
typical species of the Red Sea and Indian Ocean. 

Cowry (Cypraea turdus7.) 
One cowry was collected on the surface of KS 

and may hence be an intrusive, later element. The 
shell wali opposite the slit-like aperture has been 
removed to make the shell into a bead, as is still 
done today when cowries are strung together for 
ornamental purposes. The shell is smoothed either 
by use wear or by wind action. As it is, it com-
pares well with a specimen f rom Kadada identified 
through the courtesy of the late Mr. T. Pain (Lon
don) as Cypraea turdus. A second cowry, modified 

into a bead is a surface find of unknown prove-
nance. No effort was made to identify the species 
and it has not been incorporated in Table 1. Cow
ries oceur in several sites in the Central Sudanese 
Nile region and point to some form of connection 
with the east coast of Africa, sińce cowries are typ
ical molluscs of the Red Sea and Indian Ocean. 

Engina mendicaria (PI. 1. 5) 
Several graves yielded large amounts of Engina 

mendicaria used as beads to make complex ornaments 
for personal use. As already explained elsewhere the 
shells are perforated on the last whorl opposite the per-
istome and the perforation appears to be the result of 
planing on an abrasive surface. The outer and the colu-
mellar walls of the peristome appear to be planed in a 
similar fashion. Comparable shells have been found in 
several prehistorie sites in the Central Sudanese Nilo-
tic region, but are frequent only in Neolithic contexts 
where their association with burials is elear. E. mendi
caria is a typical intertidal species found in the Red Sea 
and Indian Ocean. Its ornamental use in former times 
is not restricted to the Sudan and the first author found 
it also in archaeological sites in Asia (Gautier 1978). 
Many of the shells collected in grave 5 show a bluish 
discoloration. 

Marinę bivalve 
In grave 5 a smali fragment of a shell represents a 

bivalve species, most likely of the family Pectinidae 
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Platę 1. 
1 - Nerita polita, specimen with perforated apex; 2 - Nile monitor (Varanus niloticus), mandible; 3 - Limicolaria caillaudi; 4 - Hare, probably Cape hare (Lepus caperisis), pelvis fragment; 5 -

Engina mendicaria, specimen with man made perforation on the last whorl; 6 - North African porcupine (Hystrix cristata), molar; 7 - Jackal, probably golden jackal (Canis aureuś), mandible 
fragment; 8 - Ground sąuirrel (Euxerus erythropus), mandible; 9 - Wild cat (Felis silmslris), mandible; 10 - Jackal, probably golden jackal (Canis aureus), mandible fragment; 11 - Medium 

sized viverrid, either Egyptian mongoose (Herpesles ichneumon) or water mongoose (Atilax paludinosus), mandible fragment; 12 - Warthog (Phacochoerus aethiopicus), second phalanx; 13 -
Larger felid, probably caracal (Feto caracal), distal humerus; 14 - Aardvark (Orcyteropus afer), third phalanx; 15 - Honey badger (Mellivora capensis), incomplete humerus 
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or perhaps that of the Limidae, but no definite identi-
fication was possible. Both families are represented in 
the Indian Ocean and along the east coast of Africa. 

Smali freshwater gasteropods: Cleopatra buli-
moides and Melanoides turberculata 

KS yielded a few smali freshwater gastropods 
of which only six specimens were available for 
study: Cleopatra bulimoides (four specimens), 
Melanoides tuberculata (two smali specimens). 
Comparable finds as well as of other species (Bel-
lamya unicolor etc.) are known f rom most pre
historie sites along the Central Sudanese Nile. 
These gastropods are typical inhabitants of the 
Nile (Van D a m m e 1984) and represent no doubt 
intrusives of little archaeological significance (see 
3. Taphonomic groups). O n e of the Cleopatra 
shells is discoloured apparently by the same blue 
materiał as are several of the Engina shells already 
described. It might have been used as a bead, but 
more likely it was discoloured by chance, just as 
may have been the Engina shells. 

Pila wernei and Lanistes carinatus 
Pila wernei, a. large freshwater gastropod be

longing to the family of ampullarids is very com
m o n in both middens and represented by shell as 
well as operculum remains. The identity and syn
onymy of the Sudanese Pila spp. have been subject 
to some debatę. Two species live in the country: 
Pila ovata and P wernei, but their respective ge-
ographical distributions are not very elear to us. 
Moreover the shells, being fairly variable in form, 
are easily confused. The opercula however ap-
pear to be fairly distinct (Gautier 1983: Fig. 1, 3) 
and those colleted at Kadero can be attributed to 
P wernei. The species is a very c o m m o n element 
of the prehistorie faunas of the Central Sudanese 
Nilotic region. The first author has not seen it dur-
ing his several fieldtrips in the region. No doubt, 
the reclamation of the alluvial plain for agricul-
tural purposes has destroyed its swampy habitats. 
Lanistes carinatus is a second, smaller ampullarid 
generally accompanying P. wernei in the prehistor
ie sites of the Nilotic Central Sudan. However, it is 
always much less f reąuent . It oceurs today south 
of Khar toum in the White Nile and has ecological 
preferences resembling closely those of Pila spp. 

Smali freshwater bivalves : Corbicula consobrina 
Smali freshwater bivalves are represented only 

by two valves of Corbicula consobrina. This species 
and others (Coelatura aegyptiaca, C teretiuscula 
etc.) oceur in all prehistorie sites along the Nile in 
the Central Sudan. They belong to the normal Nile 
fauna (Van D amme 1984). As the smaller freshwa
ter gastropods, they represent intrusives. 

Chambardia spp. 
According to Daget (1998) the name for the ge-

nus to which the finds described here belong, has to 
be changed f rom Spathopsis to Chambardia. Such 
finds are rare in both middens. Most of them per-
tain indubitably to the genus Chambardia, but in a 
few cases identification as Mutela dubia can not be 
excluded. Chambardia valves have also been found 
in several graves. Some of the finds show elear evi-
dence of working. Their anterior, ventral or poste -
rior edges have been straightened or serrated. In 
principle two species can be present (Van D amme 
1984): the suboval C. rubens and the elongate C. 
wahlbergi. Both are typical components of the pre
historie faunas f rom the Central Sudanese Nile 
region and have been collected f rom the recent 
Nile. The synonymy of the genus has been subject 
to repeated changes. Larger bivalves listed at Early 
Khar toum or Shaheinab as Aspatharia wahlbergi 
hartmanni, A. marnoi and Chambardia locardi all 
pertain to the elongate Chambardia form here re-
ferred to as C. wahlbergi. Most of these shells ap-
pear to have been collected by people for various 
purposes (ladles, pottery, tools, fish hooks). They 
were apparently also traded over large areas, as 
the find of C. rubens in early neolithic sites in the 
Western Desert suggest (Gautier 2001). Collecting 
Chambardia does not pose a major problem. Peo
ple may have picked up isolated valves transported 
by the current along the banks of the Nile or dug 
out shells f rom the floodplain, where the animals 
pass the drier periods buried in the mud. 

Etheria elliptica 
The African freshwater oyster oceurs only spo-

radically among the molluscan remains and all 
specimens found are very fragmentary. Dr. D. Ad-
amson (in litt. to Dr. Krzyżaniak) also found only a 
few fragments of this species in the samples which 
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he analysed. The African freshwater oyster or Nile 
oyster is a typical, though not f reąuent component 
of the prehistorie faunas collected in the Central 
Sudanese Nile region. It is an inhabitant of larger 
water bodies and oceurs today in the main Nile 
channel, where it builds its colonies along the 
banks. The central and dense part of the shell can 
be modified into smali receptacles, of which exam-
ples have been found in the Neolithic of the West
ern Desert, Egypt (Gautier 2001), and probably 
other artefaets. 

Limicolaria caillaudi (PI. 1. 3) 
This larger, easily recognisable land snail is fre

ąuent in both middens, but in the materiał at our 
disposal we could not check whether Limicolaria 
or Pila was the most f reąuent molluscan compo
nent, because shells were not collected systemati-
cally; moreover ąuantifying the often fragmentary 
shells is difBcult. L. cailliaudi is the typical land snail 
found in the prehistorie faunas f rom the Central Su
danese Nile. Its synonymy and geographical rangę 
are discussed by Crowley & Pain (1970) and the 
shells referred to as L. flammata or L. kambeul f rom 
Early Khartoum, Shaheinab or elsewhere in the 
Sudan belong undoubtedly to this species. Several 
authors have discussed its ecological reąuirements 
and generally speaking it would be an inhabitant 
of the savannah with rainfall between 400-500 m m 
and 800 m m (Tothill 1948; Williams & Adamson 
1980). However, members of the French Archaeo-
logical Mission in the Sudan collected specimens 
near Shendi; they had died only shortly before they 
were discovered, as evidenced by traces of the de-
composition of the animals and the accompanying 
smell. The previous statement that these shells were 
collected alive (Gautier 1983) should therefore be 
modified slightly. Anyhow, these finds indicate that 
the species may survive along the Nile in the semi-
arid belt and that our knowledge of the reąuire-
ments of L. cailliaudi is incomplete. 

Zootecus insularis 
The collection submitted for study contains 

only six specimens of this smali pupoid land snail. 
Dr. D. Adamson (in litt. to Dr. Krzyżaniak) records 
also a few specimens in the molluscan samples 
which he analysed. Z. insularis is a typical intru-

sive snail found in most prehistorie faunas of the 
Central Sudanese Nile. Today it has a wide distri-
bution in semi-arid regions f rom India to the Cape 
Verde Islands, but this distribution is said to be ar-
tificial and partially due to h u m a n activity (Ver-
dcourt 1960). As already emphasized elsewhere, 
there are now many records of the species in later 
Quaternary deposits in Nor th Africa (Nile Valley; 
Western Desert; Acacus, Libya) and perhaps the 
species was already widely distributed in prehis
torie times. Its life habits are poorly known and we 
therefore do not unders tand well the fact that it is 
very regularly collected f rom archaeological sites. 

Fish 
Lungfish (Protopterus aethiopicus) 

This fish has a poorly ossified skeleton, except 
for the very characteristic tooth plates in a fo rm of 
sharp cutting ridges made of dentine covered with 
enamel. Ali ten lungfish remains found at Kadero 
are such jaw fragments f rom animals with a total 
length (TL) of 20-60 cm. Today Protopterus aethi
opicus oceurs in the Nile in Sudan; P annectens 
has been recorded only in Western Sudan, f rom 
khors in Kordofan and Darfur (El Hakeem 1970). 
Using the present day distribution of the genus, 
the remains were attributed to P. aethiopicus. This 
species is found only occasionally in deep water 
as it has to surface regularly for breathing. At the 
beginning of a dry season and before the exposed 
m u d of its shallow habitat hardens, this lungfish 
burrows in it (Greenwood 1968). Such aestivating 
animals may have been dug out by the inhabitants 
of Kadero. Lungfish may also have been speared 
in the shallower parts of the main river or in the 
inundated plain, but this way of fishing is certainly 
less successful. 

Bichir (Polypterus sp.) 
The presence of this genus is attested at KN by 

a single vertebra of an individual measuring 30-40 
cm SL (standard length, i.e., the distance f rom the 
snout to the base of the taił). This skeletal element 
does not permit to distinguish between the three 
species (P. senegalus, P bichir and P endlicheri) oc-
curring in the Sudanese Nile (Sandon 1950). These 
fish prefer shallow waters with sandy bot toms and 
abundant vegetation, and are capable of taking 
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up atmospheric oxygen thanks to their accessory 
breathing organs (Poll 1939). They can be found in 
slow running or standing water on the floodplain 
or in marginal areas of the Nile. Bichirs are a regu-
lar but not frequent member of Sudanese archaeo-
logical ichthyofaunas. 

Heterotis (Heterotis niloticus) 
This species is represented at KS by a single ver-

tebra of a smali individual measuring 20-30 cm SL, 
in KN three vertebral centra occur of somewhat 
larger specimens (40-50 cm SL). Heterotis prefer 
a muddy substrate and abundant vegetation and 
can survive in poorly oxygenated waters (Daget 
1954). Spawning takes place in swampy areas of 
the floodplain and involves the construction of 
large (1 to 1.5 m in diameter), floating, circular 
nests made f rom plants. Due to the parental care 
adult animals are extremely vulnerable to human 
predation during the reproduction season. 

Aba (Gymnarchus niloticus) 
A single vertebra of this species was found in 

KN and belongs to an individual that must have 
measured between 100 and 120 cm. Like the 
preceding species, it is mainly an inhabitant of 
swampy emdronments with abundant vegetation. 
It also constructs very conspicuous floating nests 
at the beginning of the flood season, using plant 
stalks (Daget 1954; Reed et al. 1967). 

Tetra (Alestes or Brycinus) 
A precaudal vertebra in KN and a caudal one in 

KS belong to the Alestiidae, a family that includes 
the tigerfish (genus Hydrocynus) and smaller tetras 
such as Alestes and Brycinus. The morphology of 
the vertebral centra excludes an identification as 
Hydrocynus, whereas the reconstructed sizes (30-
40 and 20-30 cm SL, respectively) exclude some 
of the smaller species of the two other aforemen-
tioned genera. The following species occurring 
in the present day Sudanese Nile attain sizes (cf. 
Froese & Pauly 2005) also seen in the archaeologi-
cal specimens: Brycinus macrolepidotus (max. 53 
cm SL), Alestes baremoze (max. 43 cm TL) and Al
estes dentex (55 cm TL) These fish are rarely found 
in archaeological context which is surprising given 
the important economic role they play nowadays. 

It is unclear if this is an effect of differential preser-
vation or sampling bias, or if the available fishing 
techniques played a role. Maybe the pelagic hab-
its of the tetras precluded their efficient capture in 
prehistorie times. 

Carp (Cyprinidae indet.) 
A single caudal vertebra of an individual meas

uring 3040 cm SL is the only indication for the ex
ploitation of carps at Kadero. Of all the cyprinids 
living in the Sudanese Nile only species of the gen
era Barbus and Labeo reach the size seen in the ar
chaeological specimen. They are found in the main 
Nile, but usually thrive on the floodplain as well. 
Larger cyprinids are regularly found in Sudanese 
archaeofaunas, but are never very frequent. 

Moon fish (Citharinidae) 
Two caudal vertebrae, one of an individual meas

uring 2030 cm SL and another one of 3040 cm SL 
were found at KN. The poor preservation of the spec
imens does not allow the discrimination between Ci
tharinus and Distichodus, the two relevant genera of 
larger size occurring in the Sudanese Nile. Species of 
the two genera can occur in open water, some prefer 
flowing waters, others are found in more vegetated 
areas. Citharinidae are a regular but not frequent 
member of Sudanese ichthyofaunas. 

Clariid catfish (Clarias sp.) 
These catfish are the best represented fish taxon 

at Kadero and also in other sites along the Sudanese 
Nile they are usually the most common group. Two 
cranial roof fragments, five pectoral spines and four 
vertebrae occur at KS, whereas at KN these catfish 
are represented by a single cranial roof fragment, a 
quadrate, a cleithrum, four pectoral spines and 19 
vertebrae. Strictly speaking these remains should 
be classified as "Clariidae", but both osteomorpho
logical and zoogeographical data indicate that they 
probably all belong to the genus Clarias. Besides 
Clarias also Heterobranchus may have oceurred at 
Kadero, but the latter genus is rare today in Sudan 
(Sandon 1950). This probably was also the case in 
Neolithic times as is indicated by the articulating 
part of the pectoral spines found: their shape is typi
cal of Clarias (cf. von den Driesch 1983). Clariids 
have airbreathing habits and can therefore occur in 
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much deoxygenated waters with high carbon diox-
ide content. Theoretically the clariids can be caught 
all year round, but the easiest way to do so is during 
their spawning runs at the beginning of the inunda-
tion. They can also easily be harvested in residual 
ponds left on the floodplain when the Nile recedes 
(Van Neer 2004). The reconstructed body lengths of 
the catfish indicate that they were captured during 
both seasons. 

The specimens of less than 20 cm were no doubt 
immature fish that must have been taken f rom re
sidual pools and this may also have been the case for 
at least part of the specimens up to 4050 cm. The 
largest individual has a reconstructed body size of 
about 120 cm SL and must represent a fish captured 
during spawning at the beginning of the floods. 

Bagrid catfish (Bagrus sp.) 
Remains of bagrids have only been found in 

KN and consist of a pectoral spine and a caudal 
vertebra of specimens measuring 2030 cm SL, 
and of a dorsal spine of a very large individual. The 
spine must have belonged to an animal of almost 1 
m standard length. Today Bagrus bajad and Bagrus 
docmak are found in Sudan (Sandon 1950), but the 
skeletal elements do not allow a specific identifica
tion. According to Sandon (ibid.), both named cat
fish are widely distributed but prefer open water; 
their habitats and habits would be fairly similar to 
those of Lates niloticus. The oxygen dissociation 
curves of the haemoglobin given by Fish (1956), 
however, demonstrate that the bloodpigment of 
Bagrus is saturated at Iow oxygen tensions while 
Lates needs relatively high tensions for complete 
saturation. Hence Bagrus can live in waters where 
Lates only seldom occurs. 

Mochokid catfish (Synodontis sp.) 
Pectoral spines are the best represented skel

etal element of these catfish, both at KS (9 spines) 
and at KN (5) At the latter part of the site also a 
coracoid and a Weberian apparatus were found. 
At KS the humerał process of the only cleithrum 
that was found has the typical sharp, triangular 
shape of Synodontis schall. Seven species of Syn
odontis occur in the Nile near Khartoum today. 
Three of them are rare, while S. schall is said to be 
the most abundant of all catfish, occurring in the 

area throughout the year (Sandon 1950). Unless 
there is association with other open water fish, the 
presence of Synodontis on a site cannot be related 
unequivocally to the exact place of capture sińce 
some species can occur in all facies of a river basin. 
Synodontis migrates laterally into the flood plain to 
spawn, but in case the plains are of limited extent 
or absent, spawning takes place in shallow parts of 
the main channel (Iltis 1965). The reconstructed 
body lengths vary between less than 10 cm SL and 
30-40 cm SL, showing that both juvenile and adult 
specimens were captured. This also means that at 
least part of the fish (the smali ones) must have 
been taken f rom the floodplain. 

Tilapia (Tilapiini) 
Tilapia are only represented by a single vertebra 

of an animal measuring 25-30 cm SL. The three spe
cies that occur in the Sudanese Nile, Oreochromis 
niloticus, Tilapia zillii and Sarotherodon galilaeus 
cannot be distinguished on the basis of their ver-
tebrae. These fishes may theoretically have been 
taken from the main channel or f rom the inundated 
plain. During the flood season tilapia breed repeti-
tively in shallow water and are vulnerable to preda-
tion by man (Elster 1959). This fish may also have 
been captured in residual ponds where it can sur-
vive thanks to its Iow oxygen needs (Balarin 1979). 
Unlike Clarias and Protopterus, tilapia do not have 
accessory breathing organs, but their haemoglobin 
has a high affinity for dissolved oxygen (Fish 1956). 

Nile perch (Lates niloticus) 
This species is represented by several verte-

brae (four at KS, two at KN). In addition a dentary 
and a gili raker were found at KS, and a preoper-
cular and a fin ray at KN. The reconstructed sizes 
show that two vertebrae belonged to individuals of 
about 30 cm SL and three other vertebral centra 
are derived f rom fish of more than 1 m SL All the 
other remains belonged to Nile perch of 50-100 
cm SL. Lates are found only in well aerated waters 
as they are very sensitive to Iow oxygen concentra-
tion and high carbon dioxide tensions. The young 
occur everywhere in well oxygenated parts of riv-
er-basins, but the large adults prefer deeper parts 
of the main channel, which they will not leave or 
for very short periods only (Copley 1952; Blachę 
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1964). The size of Nile perch can give indications 
of the place where they were captured. Occasion-
ally spawning takes place on the flood plain (Co-
pley ibid.), but the adults will probably not stay 
there for long, as they are very sensitive to turbid-
ity and deoxygenation. Usually spawning occurs in 
the main channel close to the river-banks (Blachę 
ibid.) and the f ry migrates into the flood plain 
where it can grow rapidly thanks to the large food 
supply. W h e n the young return to the main chan
nel after their first growth period, they may attain 
sizes of up to 25 cm SL (Daget 1964.). Although 
juveniles may occasionally remain in persistent re-
sidual pools during the whole dry season (Daget 
ibid.), we consider the specimens of more than 25 
cm SL to be taken f rom the main river. The large 
size of the other specimens found at Kadero clearly 
show that Nile perch fishing was practised in the 
main river. The depth at which larger animals stay 
hampers their capture, thus requiring rather so-
phisticated fishing techniąues. 

Amphibians 
A few postcranial remains represent frogs or 

toads in both middens. No effort was made to iden-
tify further these intrusive remains. No other finds 
are known from Central Sudanese archaeofaunas. 

Reptiles 
Crocodile (Crocodylus niloticus) 

In the older collection no crocodile remains 
were found, but the later KN assemblages yielded 
a jaw fragment with a tooth in place, a separate 
tooth and two dermal plates. The jaw and the tooth 
derive probably f rom the same, quite large animal. 
One of the dermal plates also comes f rom a large 
animal; the other one represents a smali, young 
individual. The crocodile is a regular but not fre-
quent member of Sudanese archaeofaunas. In the 
past, it was widespread in Africa f rom its nor thern 
to southern coasts (Guggisberg 1972). 

Nile monitor (Varanus niloticus) (PI. 1. 2) 
Some cranial remains, many vertebrae and 

some limb bone fragments can be ascribed to vara-
nids. The specific identification of this materiał is 
based on biogeographical and palaeosynecologi-
cal considerations. Two varanid species occur in 

Nor th Africa: the desert monitor (Varanusgriseus) 
in the Sahara and the Nile monitor (V. niloticus) 
along the Nile and other riverine situations as this 
species is amphibious (Lambert 1984). Varanid re
mains, no doubt attributable to Nile monitor, oc
cur in all prehistorie sites of the Central Sudanese 
Nile region and may be fairly frequent, sińce a few 
animals can provide an appreciable number of 
easily recognizable vertebrae, the most commonly 
found skeletal element. 

Rock python (Python sebae) 
Some smali vertebrae collected in KS pertain 

to smali pythons. They allow no more precise 
identification, but on the basis of biogeographi
cal considerations the materiał can be attributed 
to the rock python or Python sebae. According to 
Grzimek and collaborators (1973), three python 
species occur in Africa: the rock python (Python 
sebae) with a subsaharan distribution; the royal 
python (P. regius) in West and Central Africa; the 
Angola python (P. anchieta) in Angola and south-
western Africa. Major shifts would have oceurred 
in the distribution of these snakes, if our materiał 
did not belong to the first named species. Python 
remains, attributed to rock python, occur in most 
prehistorie sites of the Central Sudanese Nile re
gion. As in the case of the Nile monitor, a few 
animals may account for many finds, as identifica-
tions are mainly based on the vertebrae. 

Snakes 
Some smali vertebrae in the 1989 collection and 

later assemblages were kept separate, because they 
do not seem to exhibit the characteristic features 
of python. No effort was made to identify them to 
genus or species. 

Birds 
Mrs. D. Matthiesen (Gainesville, Florida) ac-

cepted to analyse the avian remains of the early 
samples and provided a preliminary note (in litt. 
13 September 1982), which we quote verbatim. 

"There are 13 specimens f rom at least six 
avian families. Number of specimens is giv-
en below in parentheses; min imum number 
of individuals equals seven, two within the 
Phasianidae and one each in the other families. 
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Ciconiidae: Mycteriini: 
Anastomus lamelligerus, Open-billed Stork: 1 
Threskiornithidae: 
sp. i nde t , ibis/spoonbill: 1 
Anatidae: Anatinae: Anatini: 
Anas ąuerąuedulalcrecca, Garganey/Green-
winged Teal: 1 
Accipitridae?: 
sp. indet., raptor?: 1 
Phasianidae: Numidinae: 
cf. Numida meleagris, Helmeted Guine-
afowl: 5 
Gruidae: Balearicinae: 
Bcdearica pavonina, Crowned Crane: 1 
Aves : sp. indet.: 3 

These remains represent species pres-
ently inhabiting the Sudan in the region of 
the Nile. Ali of these species are linked most 
closely to the river environment and could 
be present regardless of the degree of aridity 
of the surrounding country. This is t rue of 
even the guinea fowl, for although they are 
typical of acacia forest and savannah, they 
are seldom found far f rom water. Ali of the 
species identified are essentially resident ex-
cept for the Palaearctic teal, which is a pas-
sage migrant and winter visitor (October 
to March, to as late as May). If the poorly-
ossified guinea fowl specimens are indeed of 
immature birds, summer occupation of the 
site is also indicated, for these birds breed 
f rom July through September." 
The few avian remains f rom the later excava-

tions have not been identified; they include birds 
of varying size. 

Mammals 

The measurements correspond to those proposed 
by von den Driesch (1976). In case several meas
urements pertain to the same specimen, the first 
measurement in a column of such measurements 
is preceded by an asterisk. 

Hedgehog (Atelerix albiventris7.) 
A fragmentary mandible in KN represents a 

smali hedgehog with a jugal teeth row length of 
about 16 m m . Two hedgehog species occur in the 

Sudan: Atelerix albiventris or the whitebellied 
hedgehog and Hemiechinus aethiopicus or the 
desert hedgehog. Their ranges overlap but A. al-
biventris has a more southern distribution than 
H. aethiopicus. The vernacular name of the latter 
species indicates that it prefers desert country and 
therefore the find is tentatively attributed to A. al-
bwentris. This is the second record of hedgehog in 
the Sudanese archaeofaunas. The first comes f rom 
the Khar toum Mesolithic site El Damer on the east 
bank of the Nile near its confluence with the At
bara; it was also tentatively attributed to A. albi-
yentris (Peters 1995). Desert hedgehog is a fairly 
regular member of the faunal assemblages f rom 
the Neolithic at Bir Kaseiba and El Nabta in the 
Western Desert, Egypt (Gautier 2001). 

Smali monkey, probably grivet monkey (Cercop-
ithecus aethiops) 

A f ragmentary calcaneum collected in KN is 
derived f rom a smali cercopithecid. It is about 0.4 
t imes smaller in linear dimensions than its ho
molog in a large małe baboon (Papio cynocephalus) 
in the Ghent comparative collection. Therefore it 
should represent a very smali animal, presumably 
a female of the grivet monkey (Cercopithecus ae
thiops), a species still occurring in Central Sudan 
as far nor th as Dongola. Smali monkey remains, 
all identified tentatively as grivet monkey, occur 
in several prehistorie sites of the Central Sudanese 
Nile region, but are always rare. The species has a 
wide distribution in subsaharan Africa. It is a rath
er tolerant, smali primate found in wooded savan
nas, gallery forests, wooded mounta inous terrain 
and land under culth/ation. 

Hare, probably Cape hare (Lepus capensis) (PI. 1. 4) 
A lagomorph is represented in KS by a skuli 

f ragment and some postcranial fragments. Few of 
these remains could be measured (Tab. 3). 

Tab. 3. Hare {Lepus capensis). Measurements 

B o n e spec imen Measurement 

Radius, TR.D. diaph. 6.0 

ca lcaneum, H. 25.9 

Mt, TR.D. dist. 4.9 5.2 
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The measurements indicate a rather smali lago-
morph , of the size of European wild rabbit (Oryc-
tolagus cuniculus). Most probably the materiał rep-
resents the brown or Cape hare (Lepus capensis) 
which has a wide distribution in the Old World, 
including Sudan. Whytes or Crawshays hare (L. 
whytei) has a comparable size, but occurs only in 
the southernmost part of Sudan. Until now hare 
has been recorded mainly in later prehistorie fau-
nas f rom the Central Sudanese Nile region. Cape 
hares are typical inhabitants of open terrain, but 
otherwise ecologically very tolerant animals as 
indicated by their wide distribution. Whytes hare 
is restricted to the subsaharan savannas and less 
adapted to dry conditions. 

Striped ground sąuirrel (Ewcerus erythropus) (PI. 1.8) 
Remains of a large sciurid collected in KS in-

clude a f ragmentary mandible and some postera-
nial remains. Four measurements follow (Tab. 4). 

The measurements suggest a sciurid about 1.5 

Tab. 4. Striped ground sąuirell {Euxerus erythro
pus). Measurements 

Bone specimen Measurement 

Mandible, L.M1-M3 13.0 

femur, TR.D. prox. 
TR.D. prox 

m . 8 
9.8 

tibia, TR.D. dist. 6.9 

times larger in linear dimensions than the common 
European sąuirrel (Sciurus vulgaris). The only large 
squirrel oceurring in the Sudan appears to be the 
striped, western or Geoffroy s ground sąuirrel (Eux
erus erythropus). Larger sąuirrel remains attribut-
able to this species are known from several prehis
torie sites in the Central Sudanese Nile region. It is 
a burrowing rodent typical for the Sudano-sahelian 
belt, oceurring also in open biotopes within the 
northern rainforest belt. The bite of this animal 
would provoke septicemia and its meat would be of 
mediocre ąuality (Malbrant 1952). Therefore it may 
be an intrusive faunal element without direct rela-
tion to human oceupation. 

Tatera gerbil {Tatera robusta7) 
A smali rodent is represented in both KS and KN 

by four mandibles and two upper jaws. Each jaw con-

tains three radiculate molars with a simple occlusal 
pattern comparable to that of comparative materiał 
f rom Congo (T. valida) and in Rosevear (1969: 18, 
fig. 3). Three measurements follow (Tab. 5) 

Tab. 5. Tatera gerbil {Tatera robusta7). Measure
ments 

Bone specimen Measurement 

upper jaw, L. M1-M3 6.2 

lower jaw, L. M1-M3 ±6 6.1 

Two tatera gerbils oceur in the Sudan : Tat
era robusta which has a wide distribution in the 
country and T. valida, restricted to the southern 
part (Meester & Setzer 1971-78 Part 6.4: 3). The 
two species cannot be separated easily, but in T. 
valida the molars would be more lightly built than 
in T. robusta. On the basis of the relative width of 
the teeth, which appears decidedly less than in the 
Congolese tatera gerbil (60% instead of 80% of the 
tooth row length); we are inclined to include our 
materiał in T. robusta. The absolute size of the tooth 
rows does not help much, because in this respect 
our specimens are situated at the upper size limit 
of T. robusta if we rely on the data in Setzer (1956; 
upper molar rows T. robusta : 5.5-6.0 mm; idem 
T. valida : 5.9-6.7 mm) . Tatera gerbils are known 
f rom a few prehistorie faunas in the Central Suda
nese Nile region. No doubt these finds represent 
intrusive animals, but whether they are penecon-
temporaneous or later intrusives is not always im-
mediately elear. The Kadero materiał consists most 
likely of late intrusives, because of the excellent 
preservation and the absence of a calcareous coat-
ing on it. Today tatera gerbils are found in most of 
the non-forested regions of Africa and of parts of 
Asia. Their habitats may differ somewhat, but gen-
erally they prefer sandy soils and relatively open, 
well-drained areas to dig their complex burrows. 

Mul t imammate rat {Mastomys sp.) ? 
A mandible fragment with the first and second 

molar f rom KN compares well with its homologs 
f rom Eheima, identified as mult imammate rat or 
Mastomys with a ąuestion mark (Gautier 8c Van 
Neer 1997). Mastomys natalensis has been tenta-
tively recorded from Early Khartoum. Several mul
t imammate rat species have been described; they 
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are found in savannahs and wood lands but also in 
fields and houses in subsaharan Africa. Apparently 
they ranged further north in prehistorie times. 

Lesser jerboa (Jaculus jaculus) 
A jerboa is represented by several upper and 

lower jaws and postcranial bones. These elements 
were compared with materiał of the greater jerboa 
(Jaculus orientalis) obtained in Algeria. Their linear 
dimensions are approximately 30% smaller than 
those of the comparative materiał. The finds shows 
łittle damage; the colour of the bones is pale yellow 
and most of them are not coated by calcareous mat-
ter. This indicates that most, if not all, of the jerboa 
remains are late intrusives. A rodent captured alive 
on the site during the 1973 excavation campaign 
(Fig. 1) has all the characteristics of the lesser jerboa 
as visible on the photograph in Osborn & Hełmy 
(1980:341, fig. 105). The creature confirms that the 
site is nowadays visited by jerboas. 

Unidentified smali rodents 
KS yielded a smali sample of postcranial mate

riał of smali rodents, which could not be identified 
as adeąuate comparative materiał was not avail-
able. It probably includes postcranial remains of 
the smali intrusive rodents already described and 
perhaps of other species. 

North African porcupine (Hystrix cństatd) (PI. 1.6) 
This larger very typical rodent is represented 

by a mandible f ragment with a molar, two mo-
lar f ragments and a f ragmentary incisor in KS; 
KN yielded another molar. On the basis of size, 
palaeosynecological and biogeographical con-
siderations this materiał can be at tr ibuted to the 
Nor th African porcupine or Hystrix cristata. The 
African brush-tai led porcupine (Atherurus afri-
canus) is smaller and confined to the rainforests 
and gallery forests of West and Central Africa. 
The Cape porcupine (Hystrix africaeaustralis) has 
the same size as the Nor th Afr ican porcupine, 
but is essentially restricted to subeąuator ia l Af
rica. Nor th African porcupine is a typical, but not 
very f r eąuen t element of prehistorie faunas in the 
Central Sudanese Nile region and a very tolerant 
species mainly found in various open biotopes, 
but also entering the rainforest. 

mmBm 
Fig. 1. Lesser je rboa (Jaculus jaculus) at Kadero 

(photograph L. Krzyżaniak, 1973). 

Jackal, probably golden jackal (Canis aureus) (PI. 
1. 7 and 10) 

Canids are represented in KS by two mandible 
f ragments and various postcranial remains. Some 
measurements follow; (a) means alveolar (Tab. 6). 

Tab. 6. Jackal, probably golden jackal (Canis au
reus). Measurements 

Bone specimen Measurement 

Premaxiila, prosthion-posterior 
alveolar rim C 

19.2 

mandible, L. Pl-P3(a) 
L P2-P3 (a) 
L. P2-P4 (a) 
H. between P2 and P3 
idem P4/M1 

*±24.0 
±19.0 

13.0 

*16.5 
25.5 

±12.5 
±13.5 

scapula, APD .neck ±20.0 

pelvis, D. acetabulum 14.8 15.0 

femur, TR.D. dist. 25.0 ±26 

Ph. 1, L. 
TR.D. prox 

*19.2 
8.2 

Most of the measurements point to canids with 
linear dimensions 1.1 to 1.3 times larger than those 
of European red foxes (Vulpes vulpes). They can 
therefore represent jackals. Two jackal species are 
still found in the Sudan: the golden jackal (Canis 
aureus), widely distributed in Nor th Africa, part of 
the Sudano-sahelian zone and East Africa and the 
striped jackal (Canis adustus), a typical inhabitant 
of the Sudano-sahelian belt and much of subsaha
ran Africa. Canis aureus still roams everywhere in 
the Sudan, while the striped jackal is restricted to 
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the southern part of the country. Both species have 
a comparable size and prefer open terrain with 
some cover. They are quite versatile carnivores, of 
which the golden jackal appears the less demand-
ing f rom the environmental view point. 

On biogeographical grounds the Kadero mate
riał might be attributed to the golden jackal, but it 
is not excluded that some of the remains represent 
dogs, especially sińce the jaw fragments exhibit 
some deviating characteristics. The larger jaw (PI. 
1. 7) for example has a elear diastema (±3 m m ) be-
tween P2 and P3, resulting in a exceptional alveo-
lar length of P2-P3. Comparable diastemas oceur 
more often in domestic dog than in wild canids. In 
our case, however, its extension may have been in-
creased by a slight periodontal infection. The sec-
ond jaw fragment (PI. 1. 10) appears to be smaller 
and more slender; moreover it lacks the alveole for 
PI . Unfortunately, the specimen is not well pre-
served and has suffered f rom too vigorous clean-
ing with dilute acid. As it stands, it can be matched 
with jaws of large red fox (Vulpes vulpes). This fox 
penetrates into Sudan towards Khartoum. Taken 
into account that red foxes are no doubt rare in 
Sudan and that the specimen has suffered vigor-
ous cleaning, we put the second jaw on record as 
derived f rom a slender female jackal with a dental 
anomaly perhaps acquired during life. The dogs 
identified in Shaheinab (Peters 1986) and in Ka-
dada (Gautier 1986) appear to be somewhat larger 
than the remains described here. A dog in a post-
meroitic grave at Berber near Meroe measures 48 
cm at the shoulders (Gautier 1992). Canids iden
tified tentatively as golden jackal or recorded in 
open nomenclature are found in most prehistorie 
faunas of the Central Sudanese Nile region. 

Honey badger (Mellivora capensis) (PI. 1. 15) 
This med ium sized carnivore is represented in 

KS by two fragmentary canines, a mandible frag
ment and eight postcranial bones. As one easily 
distinguish the skeleton of the honey badger or ra-
tel f rom that of other medium sized carnivores, the 
identification of this mustelid poses no problems. 
Some measurements follow (Tab. 7). 

Until now honey badger remains have been 
found only in a few prehistorie faunas f rom the 
Central Sudanese Nile region. The species is 

widely distributed in subsaharan Africa and very 
tolerant; it has been recorded in the rainforest as 
well as in the desert. 

Tab. 7. Honey badger {Mellivora capensis). Meas
urements 
Bone specimen Measurement 

Axis, TR.D.prox. 25.0 

humerus, TR.D.dist. ±32.5 

radius, L. *97.2 
TR.D. prox ±15 
TR.D. dist. 19.5 

tibia, TR.D. dist. 20.9 

Medium sized viverrid, Egyptian mongoose (Her-
pestes ichneumon) or water mongoose (Atilax 
paludinosus) (PI. 1. 11) 

A medium sized viverrid is represented in KS 
by a fragmentary jaw with dental formuła 3.1.3.2. 
The alveolar length of the P2-M2 row is about 32 
mm. On the basis of the size and the absence of PI, 
the mandible can be attributed to the water mon
goose or Atilax paludinosus. However, the PI may 
be lacking in the Egyptian mongoose also (Ewer 
1956). This mongoose is generally comparable in 
size with the water mongoose, but in many cases it 
can be distinguished from it by its relatively smaller 
lower M2 (Rosevear 1974; Ewer ibid.). In the poorly 
preserved Kadero jaw the M2 alveole appears to be 
quite smali as in Herpestes ichneumon, but a definite 
identification is impossible. Medium sized viverrids 
attributable to the Egyptian mongoose or the water 
mongoose are common but not freąuent elements 
of prehistorie faunas in the Central Sudanese Nile 
region. The Egyptian mongoose is widely distribut
ed along the Nile Valley and in subsaharan Africa in 
various biotopes, preferably in the vicinity of water. 
The water mongoose has a subsaharan distribution 
and would still oceur north of Khartoum; it lives in 
marshes and riverine biotopes. 

Smali carnivores 
Not identified smali carnivores are represented 

by two jaw fragments in KS. One of these seems to 
be derived f rom a slender jawed animal and can 
be matched with the mandible of smali common 
genet (Genetta genetta) in the comparative col-
lections. The other is somewhat larger and would 
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rather pertain to a smali herpestine form with 
more robust jaws such as Herpestes sanguineus or 
lesser mongoose, or as Mungos mungo or banded 
mongoose. A definite attribution of the materiał is 
impossible. A distal tibia f rom KN represents an-
other and larger viverrid. Smali carnivores attrib-
utable to the lesser mongoose, banded mongoose 
and common genet have been recorded in the 
known prehistorie faunas f rom the Central Suda-
nese Nilotic region. Most of these forms oceur still 
today in the Sudan and are generally fairly toler-
ant as to their ecological requirements. They prey 
on various smaller animals and need but restricted 
vegetation cover. 

Wild cat (Felis sihestris) (PI. 1. 9) 
A smali felid is represented in KS by a mandi-

ble, two mandible fragments and 14 postcranial 
fragments, among which four lumbar vertebrae ap-
parently represent the backbone of one animal. A 
proximal radius and a sacrum from KN complete 
the sample. Some measurements follow (Tab. 8). 

Tab. 8. Wild cat [Felis sihestris). Measurements 
Bone specimen Measurement 

Lower jaw, L. P3-M1 21.5 

humerus, TR.D. dist. ±17.0 

radius, TR.D. prox. 7.4 

cubitus, A-RD. at the proc-
essus anconaeus 12.0 

pelvis, L. acetabulum ±12.5 

astragalus, H. 16.9 

The measurements indicate that we are deal-
ing with a cat 1.1 to 1.25 larger in linear dimen-
sions than average sized European domest ic cats. 
Therefore the remains can be ascribed to the wild 
cat Felis silvestris, a very c o m m o n smaller felid 
oceurr ing everywhere in Africa, except in the Sa
hara and heavy rainforest. Biogeographical and 
palaeosynecological considerations exclude the 
sand cat (Felis margarita) as a possible identifi
cation; this cat is an inhabitant of the Western 
Sahara and the Arabian Peninsula. In Sobociński 
(1977) some of the remains described here are 
attributed to domestic cat. Our own osteometr ic 
data and the generał context make the presence 
of domestic cat at Kadero very unlikely. 

Medium sized felid, probably caracal (Felis cara-
cal) (PI. 1 13) 

A med ium sized felid is represented in KS by a 
mandible fragment, a f ragmentary axis and eight 
postcranial bones. Several vertebrae apparently all 
derived f rom one animal and collected in KN also 
represent a larger felid. Three measurements fol
low (Tab. 9). 

Tab. 9. Medium sized felid, probably caracal (Fe
lis caracal). Measurements 

Bone specimen Measurement 

Mandible, H. condyle-angular 
process ±18 

humerus, TR.D.dist. 28.5 

tibia, TR.D.prox.: 31.1 

The remains are derived f rom felids between 
1.6 and 1.8 times larger than the European domes
tic felids adduced for size comparison. They may 
represent caracal (Felis caracal) or serval (E. ser
val). The serval is a high legged, slender inhabitant 
of savannahs with high grass and trees but can also 
be found in gallery forests. The caracal is some-
what smaller and less slender; it oceurs generally 
in more open biotopes. It lives still in nor thern Su
dan, while its high legged cousin is restricted to 
the south. O n the basis of size and the palaeosyn
ecological context, we are inclined to attribute the 
Kadero materiał to caracal. Med ium sized felids 
are a c o m m o n element of the carnivore faunas in 
the Central Sudanese prehistorie Nile region. In 
most cases they have been tentatively attr ibuted 
to caracal. Some of the materiał described here 
was at tr ibuted to cheetah (Acinonyx jubatus) by 
Sobociński (1977). This at tr ibution is based on a 
compar ison of the measurements of the h u m e r u s 
with its homolog of cheetah as figured in Gromo-
va (1950:P1. 60, Fig. l a and b). The cheetah hu
merus however appears to be somewhat different 
in form. Its foramen supracondylare is suboval, 
while in the caracal, also figured by Gromova 
(ibid. figs. 3a and b) this fo ramen appears to form 
a slit, also seen in the distal h u m e r u s f rom Ka
dero (PI. 1. 13). Therefore we do not retain the 
identification proposed by Sobociński, a l though 
no ecological or biogeographical reasons exclude 
the cheetah as a possible m e m b e r of the prehis-
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toric fauna in Central Sudan. The species was for-
merly distr ibuted f rom the Medi ter ranean to the 
Cape, mainly in dry savannas. 

Aardvark (Orycteropus afer) (PI. 1. 14) 
A somewhat f ragmentary phalanx, measuring 

about 35 m m , represents this peculiar mammal in 
KS. The morphology of the bone is so typical that 
no identification error is possible. Aardvark is not 
a common element of prehistorie archaeofaunas 
f rom the Central Sudanese Nile region. Until now 
it has been recorded only in Zakiab and in Sag-
gai. The Saggai find was discovered among a smali 
lot of bones erroneously assigned to fish, after the 
Saggai fauna was published. Today aardvark oc-
curs in southern Sudan. It appears to be a very 
tolerant species ranging over most of subsaharan 
Africa, wherever its major food, termites, is avail-
able and burrows can be made. 

10 cm 

Elephant (Loxodonta africana) 
The only tracę of elephant in KS is a tiny frag

ment of a tooth lamella. In KN the excavators 
collected a poorly preserved cuboid measuring 
some 95 m m across. In several graves the animal 
is represented by ivory cut into armlets (Fig. 2). 
Elephant is a regular though never frequent mem-
ber of prehistorie archaeofaunas in the Central Su
danese Nile region. It is still present in southern 
Sudan and its generał distribution includes most 
of subsaharan Africa, f rom dense rainforest to dis-
continuous dry savannah. 

Warthog (Phacochoerus aethiopicus) (PI. 1.12) 
This common African suid is represented by 

some jugal teeth fragments, two humerus frag-
ments and a poorly preserved second phalanx. 
Warthog is a typical though not frequent faunal 
element in the prehistorie sites along the Nile in 
Central Sudan. Today it is restricted to southern 
Sudan. Its generał distribution includes the Su-
dano-sahelian belt and much of Africa below this 
belt. It would prefer open savannah. 

Hippopotamus (Hippopotamus amphibius) (PI. 2. 

16) 
KS produced a tusk fragment, a skuli fragment 

and some terminal leg fragments. Two tusk frag-

Fig. 2. Armlets cut from the ivory of elephant tusks 
from burial 78; the lower specimen is falling apart 

(photograph archives Archaeological Museum Poznań) 

ments and some other terminal leg fragments 
f rom KN complete the collection. Two measure-
ments follow (Tab. 10). 

The second phalanx is badly worn and 
Sobociński (1977) mistook it for that of a wild 
ass, Eąuus africanus. Equids are virtually absent 
in the known prehistorie archaeofaunas f rom the 
Sudanese Nile; h ippopotamus on the contrary 
is regularly found. Today h ippopotamus oceurs 
only in the southern Sudan. Formerly it was 
widely distributed in Africa, but man has reduced 
its rangę drastically. Its typical habitat is riverine, 
preferentially along fiat banks with grassland and 
restricted swamp vegetation. 

Tab. 10. Hippopotamus {Hippopotamus amphib
ius). Measurements 

Bone specimen Measurement 

Ph. 1, L. *±71.0 
TR.D.prox ±42.5 
TR.D.dist. ±32.0 

Ph. 2, L. *±37.0 
TR.D.prox ±32.0 
TR.D.dist. ± 31.0 
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Giraffe {Giraffa camelopardalis) (PI. 2. 17) 
Sobociński (1977) identified two second 

phalanges and a poorly preserved astragalus f rom 
KS as African buffalo (Syncerus caffer) on the basis 
of their size. On morphological as well as osteomet-
ric grounds these specimens have to be included in 
giraffe. Other finds from KS and KN are also derived 
from the feet. Some measurements follow (Tab. 11). 

Tab. 11. Giraffe {Giraffa camelopardalis). Meas
urements 

Bone specimen Measurement 

astragalus, H. *81.0 
TR.D.dist ±62.0 

mp, TR.D.dist. 85.0 

Ph. 1, L. *60.0 *±69.0 *70.0 
TR.D.prox. 42.9 48.0 50.0 
TR.D.diaph. 36.7 40.0 38.0 
TR.D.dist. 39.0 43.0 42.0 

Giraffe is a regular but not f reąuent member 
of the prehistorie sites f rom the Central Sudanese 
Nile. It is still found in southern Sudan and was 
formerly widely distributed over the Sudano-sahe-
lian belt and many parts of subeąuatorial Africa. 
The various types of savannah with tree cover and 
gallery forests, especially those with acacias are its 
preferred biotopes. 

Medium sized antelope, mainly red-fronted ga-
zelle (Gazella rufifrons) (PI. 2. 18) 

A medium sized antelope is represented in KS 
by three rather poorly preserved upper molars, a 
distal half of a radius and a f ragmentary distal half 
of a tibia. A distal cannon bone f ragment and a 
slender first phalanx complete the sample. A few 
measurements follow (Tab. 12). 

Tab. 12. Medium sized antelope, mainly red-
fronted gazelle (Gazella rufifrons). Meas
urements 
Bone specimen Measurement 

upper Ml or M2, L 11.2 12.0 

radius, TR.D.dist. 27 

mp, TR.D.dist. ±20 

Ph.l,L. 41.9 

The teeth have the simple occlusal pattern of 
gazelle. The cannon bone and the phalanx exhibit 

clearly the slender habitus of gazelle and compare 
with their homologs in G. rufrifrons. The radius 
may derive f rom another med ium sized bovid such 
as reedbuck (Redunca redunca). Therefore most, if 
not all of the materiał, represents G. rufifrons. In 
the paper dealing with the Saggai fauna (Gautier 
1983), remains of this gazelle were erroneously at-
tributed to bushbuck (Tragelaphus scriptus). The 
red-fronted gazelle is a regular but not f reąuent 
member of the known prehistorie faunas f rom the 
Central Sudanese Nile. It is a typical species of the 
Sudano-sahelian belt adapted to dry savannas. To
day it does no longer oceur nor th of Khar toum. 
Reedbuck is also not encountered f reąuent ly in the 
known prehistorie faunas. It prefers more h u mid 
emdronments than gazelle and is now restricted to 
the south of Sudan. 

Large antelopes, mainly tiang (Damaliscus luna-
tus) or hartebeest (Alcelaphus buselaphus) and 
greater kudu (Tragelaphus strepsiceros) (PI. 2. 19, 
20 and 21) 

Large antelopes are represented by some dental 
remains and various, mostly poorly defined post-
cranial remains including a f ragmentary scapula, 
a distal tibia, a distal cannon bone and various 
phalanges. A lower molar f ragment is definitely 
derived f rom a tragelaphine; it exhibits the simple 
angular outline of the occlusal periphery, the much 
reduced, simple central islands and is fairly brach-
yodont. A second smaller f ragment is less convinc-
ing. Both were found among the molar f ragments 
identified by Sobociński as derived f rom domestic 
cattle; this fact illustrates the difftculties of sepa-
rating f ragmentary jugal bovid teeth. The best pre-
served specimen compares with molars of recent 
sitatunga (Tragelaphus spekii; shoulder height : 
75-125 cm) but is about 1.2 to 1.3 times larger in 
linear dimensions. On the basis of this size differ-
ence and palaeosynecological considerations the 
specimen can be ascribed to the greater kudu or T. 
strepsiceros (shoulder height 120-150 cm). The col-
lection contains also a third lower molar (L.: 26.5) 
of a smaller alcelaphine, definitely attributable to 
tiang, Damaliscus lunatus, but its provenance is 
not elear. 

Measurements on some of the better preserved 
post-cranial specimens follow. Letters a, a? and k 
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indicate definite or tentative attributions to either 
an alcelaphine or greater kudu as explained below; 
s means subadult (Tab. 13). 

Tab. 13. Large antelopes, mainly tiang (Damalis-
cus lunatus) or hartebeest (Alcelaphus bu-
selaphus) and greater kudu (Tragelaphus 
strepsiceros). Measurements 

B o n e spec imen Measurement 

Scapula, TR.D. gle-
noid cavity ±34 

tibia, TR.D.dist. 43.2a? 

astragalus, H. 58k? 64.0 

naviculocuboid, TR.D 45.5 

mt, TR.D.dist. 
A-P.D.dist. 

*39.1k 
29.2 

Ph.l, L.TR.D.prox. 
TR.D.dist. 

*19.9a? 
±19 

Ph. 2, L. 
TR.D.prox. 
A-P.D.prox. 
TR.D.dist. 

32.6a?s 
13 

±22 
11.6 

*37.0a? 
17.4 
21.2 
15.0 

*37.2a? 
18.0 

14.2 

*38.9a? 
17.4 

15.6 

*38.9 
19.6 
24.0 
16.4 

Ph.3, L. sole 
T R . D . a r t i c u l a r 
surface 
A-P.D.idem 

*45.5k 
13.2 
24.5 

*51.1k 
13.5 
25.0 

*51.2a 
16.1 
20.0 

The measu remen t s indicate animals in the 
size rangę of alcelaphines such as t iang (100-130 
cm), har tebees t (Alcelaphus buselaphus, 120-
145cm) and probably greater kudu . Several of 
the measured spec imens agree morphologica l ly 
with their homologs in alcelaphines. However, 
the distal meta ta rsus (PI. 2. 21) appears to be 
very compressed, while the th i rd phalanges fali 
into two dist inct categories (PI. 2. 19 and 20); 
a relatively b road alcelaphine type and a m u c h 
more compressed type, which f u r t h e r m o r e 
does no t car ry a processus dorsalis and com-
pares wi th th i rd phalanges of the smali tragela-
ph ine Tragelaphus scriptus and of the bongo, T. 
euryceros (Van Neer 1989:P1. 66). This second 
type is represented by three spec imens two of 
which were measured; the alcelaphine type by 
one spec imen only. The second phalanges would 
all be of the alcelaphine type, for none exhibits 
the b road torus palmaris which appears typical 
for the t ragelaphines. Therefore the postcranial 
materiał conf i rms the presence of alcelaphine 
antelopes and greater k u d u in our sample, bu t 

their specific ratio cannot be established. The 
materiał is moreover too restr icted to suggest 
whe the r bo th t iang and har tebeest are present . 
Both alcelaphines as well as greater k u d u ap-
pear to be regularly present in smali number s 
in prehis tor ie sites along the Centra l Nile. Roan 
antelope, Hippotragus eąuinus has also been re-
corded and the large astragalus measured falls in 
the size rangę of this species. 

All the antelopes mentioned are still found in 
southern Sudan. Tiang is a typical species of the 
Sudano-sahelian belt and East Africa preferring the 
lush environment of alluvial and swampy plains. 
Hartebeest has a comparable distribution but would 
be less particular about its grazing grounds. The 
greater kudu is found from Chad to Ethiopia and in 
most open country in subsaharan Africa. It would 
generally prefer dry savannah and woodland; in the 
lowland it seems to prefer the acacia belts along the 
rivers. Roan antelope prefers thinly treed grasslands 
with few other competing herbivores. 

Medium sized antelope, probably kob {Kobus kob) 
(PI. 2. 22) 

Another medium sized antelope, somewhat 
larger than the one identified mainly as red-front-
ed gazelle is represented by a lower premolar (P2) 
and a few poorly preserved postcranial remains 
in both KS and KN. One dP4 compares well with 
available deciduous molars of kob. Two measure
ments follow (Tab. 14) 

Tab. 14. Medium sized antelope, probably kob 
{Kobus kob). Measurements 

Bone spec imen Measurement 

Astragalus, H. ±46.5 

Ph.l, TR.D.prox. 15.9 

In size the measured specimens agree with 
kob {Kobus kob) of which an extensive series of 
specimens f rom Saggai is available. This species 
is also known f rom most other prehistorie sites 
along the Nile in the Central Sudan. Kob is still 
found in great numbers in the southern Sudan. 
It is a typical species of the Sudano-sahelian belt 
and East Africa, preferring grassland with some 
cover not far away f rom water. 
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Platę 2. 
16 - Hippopotamus {Hippopolamus amphibius), sesamoid; 17 - Giraffe (Giraffa camelopardalis), second phalarot, proximal view; 18 - Red-fronted gazelle {Gazella rufifrons), 

upper raolar (Ml/2) ; 19 - Tiang (Damaliscus lunatus), third phalaruc, articular view; 20 - Large antelope, probably greater kudu {Tragelaphus slrepsiceros), 
third phalanx, articular view; 21 - idem, distal cannon bone; 22 - Medium sized antelope, probably kob {Kobus kob), astragalus; 

23 - Smali antelope, probably oribi (Ourebia ourebi), distal metatarsus; 24 - Oribi (Ourebia ourebi), skullfragment with horncore; 
25 - idem, third phalamt; 26 - Domestic cattle (Bos primigenius f . taurus), maxilla with P2-M1; 27 - idem, astragalus; 

28 - Domestic goat (Capra aegagrus f . hiceus), horncore fragment; 29 - idem, distal metatarsus. 
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Smali antelope, mainly oribi (Ourebia ourebi) (PI. 
2. 23 to 25) 

Remains of smali antelopes occur rather fre-
ąuently in the collection and consist of several 
f ragmentary horn cores, some with part of the 
skuli, several teeth and tooth row fragments, and 
various postcranial elements. Measurements on 
some specimens follow (Tab. 15). 

Tab. 15. Smali antelope, mainly oribi (Ourebia 
ourebi). Measurements 

B o n e spec imen Measurement 

Scapula, TR.D.art. 
surface 23.3 ±24 25.5 27.2 

humerus, TR.D.dist. 21.4 22.3 22.3 24.2 

radius, TR.D.prox. 20. 23.6 

mc TR.D.dist. 18.5 

tibia, TR.D.dist. 21.9 

calcaneum, 
TR.D.prox. 12.2 

astragalus, H. 22.9-29.1 (n=15) 

mt, TR.D.prox. 
TR.D.dist. 

17.1 
19.0 19.9 

Ph.l ,L. 33.2 34.0 35.0 36.4 36.8 38.3 

Ph.2, L. 19.6 20. 20.6 20.9 21.2 21.4 

Ph.3, L. sole 19.9 20.0 21.2 21.3 21.6 22.1 24.3 

The measurements suggest slenderly built ante
lopes about 50 to 60 cm at the shoulder; i.e., oribi 
(Ourebia ourebi) or bush duiker (Syhicapra grim-
mia), which both have occurred in the region. The 
horn core fragments match with those of both spe-
cies, but in the two specimens with part of the skuli 
attached, the horn cores are implanted directly over 
the eye sockets, as in oribi (PI. 2. 24). The teeth of 
bush duiker and oribi cannot be distinguished easi-
ly. According to Van Neer (1989), in bush duiker the 
lingual coni are broader than the buccal coni; this 
is not the case in oribi, in which, however, the lin
gual styles of the upper molars would be more pro-
nounced. It is difficult to judge the relative width of 
buccal and lingual cones in selenodont teeth, but the 
styles of the Kadero upper molars are very marked 
and therefore suggest that most upper cheek teeth 
pertain to oribi. According to the osteometric data 
of Van Neer (ibid.), most of the postcranial meas
urements fali within the rangę of oribi. In the scapu-
lae f rom Kadero the tuberculum superglenoidale is 
well separated as in oribi. Astragali of bushduiker 

and oribi are generally easily separated on the ba-
sis of the marked, thin, obliąue ridge on the medial 
dorsal surface separating upper and lower trochlea. 
In bush duiker, this ridge is shorter, less oblique and 
less sharp. Again most of the astragali from Kadero 
conform to the oribi pattern. The third phalanges 
also can generally be assigned to oribi, because of 
the presence of a well defined processus extensorius 
which is lacking in bush duiker. 

Smali antelopes mainly attributable to oribi 
are fairly well represented in most of the prehis
torie faunas f rom the Central Sudanese Nile region 
analysed until now. Oribi is widely distributed in 
the Sudano-sahelian belt, East Africa and parts of 
subeąuatorial Africa and found in all types of sa-
vannah except the very dry ones. Bush duiker has 
a wider distribution than oribi, in the Sudano-sa
helian belt, East Africa and most of subeąuatorial 
Africa. It prefers savannahs with enough cover to 
take shelter. Its quiet behaviour and less exposed 
way of living seem to make it a less easy prey for 
hunters. Therefore it may have suffered less f rom 
human predation; this may help to explain the pre-
dominance of oribi in the prehistorie faunas of the 
Central Sudanese Nile region. 

Smali bovid (smali antelopes or livestock) 
An appreciable number of postcranial remains 

are too smali or too indistinct to allow an attribu-
tion beyond the generał category "smali bovid". 
They represent either smali antelopes or smali 
livestock. On the basis of the smali antelope/small 
livestock ratio in KS (166:151) the two groups 
would be of comparable numerical importance; in 
the KN sample however smali livestock predomi-
nates sińce the ratio smali antelope/small livestock 
is 38:77 (1:2). The difference in the ratios reflects 
mainly the fact that much KN materiał comes 
f rom the later excavations; the first author was 
then more hesitant to identify less diagnostic re
mains as oribi, but he also identified more readily 
specimens as sheep or goat. 

Domestic cattle (Bos primigenius f. taurus) (PI. 2. 
26 and 27). 

Domestic cattle form the bulk of the collection 
and are represented by some horn core remains, vari-
ous skuli fragments, and many postcranial remains, 
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Tab. 16. Domestic cattle {Bosprimigenius f. taurus). Measurements 

Bone specimen Measurement 

Lower M3, L. 32-40 (n=5) 

radius, TR.D.prox. 66.0 ±86.0 

mc, TR.D.prox. 50.0 54.0 56.0 57.0 59.0 63.0 

tibia, TR.D.dist. 59.0 61.0 62.0 65.0 72.0 

calcaneum, L. 117.0 

astragalus, H 
TR.D. dist 

*59.0 
41.0 

*62.0 
39.0 

*63.0 
39.0 

*63.0 
40.0 

*63.0 
±42.0 

*65.0 
43.0 

*65.0 
43.0 

*67.0 
43.0 

*67.0 
44.0 

*67.0 
48.0 

*69.0 
45.0 

naviculocuboid, TR.D. 48.0 53.0 54.0 60.0 63.0 63.0 69.0 

mt, TR.D. prox. 
TR.D. dist. 

43.0 
49.0 

50.0 
50.0 53.0 54.0 55.0 55.0 ±57.0 ±58.0 

Ph.l,L. 56-69 (n=31) 

Ph.2, L. 36-49 (n=56) 

Ph.3, L. 60.0 63.0 64.0 67.5.0 

including axial and appendicular elements. Measure
ments on some of this materiał based on Sobociński 
(1977) and our own analysis follow (Tab. 16). 

The measurements can be compared with the 
extensive osteometric data on the cattle of Manch-
ing (La Tene, Bavaria; Boessneck et al. 1971). They 
fali in the upper rangę of the equivalent measure
ments for Manching with the exception of a few 
somewhat smaller ones, while others exceed the 
Manching maxima by c. 10 to 15 %. The latter is 
the case for the largest tibia, the largest navicu-
locuboid and many lengths of the first and sec-
ond phalanges.The tibia and the naviculocuboid 
may have been incorrectly identified as cattle and 
represent savannah buffalo (Syncerus caffer brach-
ycerus), but that is not the case for the phalanges. 
The foregoing suggests animals of probably more 
slender habitus than their Bavarian cousins as 
was to be expected (Grigson 2000; Laudien 2000). 
They stood probably between 110 and 145 cm at 
the withers. Tigani El Mahi (1982) estimates the 
height at the shoulders of the cattle f rom Nofalab, 
Shaheinab, Zakiab and Direiwa at 110 to 130 cm, 
but some of his measurements suggest larger indi-
viduals. Chaix (1994) estimates that the cattle of 
Kerma (3000-1500 BP) had heights at the withers 
of 130 to 150cm; one posterior cannon bone might 
even derive f rom an animal reaching a stature of 
154cm. Cattle of large size have also been recorded 
f rom Meroe (c. 380 BC-400 AD; Carter & Foley 
1980: 307, table Bil) and f rom Soba (6th to 9th cen-
tury AD; Chaix 1998). Leg elements f rom several 

cattle associated with a Meroitic tomb at Kadada 
(KDD 107-1) derive f rom individuals between 
some 128 and 147 cm (Gautier not published). 

Little can be said about the horns of the Kade
ro cattle, because the horn core fragments are too 
smali. They indicate only that the Kadero cattle had 
well developed horns. However, it is known from 
other sources that the prehistorie and protohistoric 
cattle along the Nile Yalley and in the Sahara belong 
to the long horn type. Finds of bucrania in late neo-
lithic graves at Kadada (Reinold 1982) and in later 
contexts (Kerma; Chaix 1994) confirm this fact. 

Sobociński (1977) suggested that as the cat
tle remains fali into two size categories, two cattle 
breeds might be present at Kadero. Indeed, the size 
distributions of the most commonly found bones, 
Ph. 1 and Ph.2, are bimodal. Such distributions are 
best explained as due to sexual d imorphism in 
size, with males growing to a larger size than fe-
males (Tab. 17). 

In fact, if we group the measurements two by 
two, a t rend becomes much clearer, especially in 
the case of the second phalanges. Trierę we find 
a fairly normal distribution around size category 
40-41 m m with a few exceptional larger measure
ments, no doubt representing males. Possibly cas-
tration was practised, but we have no proof of the 
custom, which according to Benecke (1994) was 
known in Europę already in Early Neolithic times. 
The Nuer of southern Sudan castrate most of their 
bulls to avoid fighting and other disturbances in 
their herds (Evans-Pritchard 1974). 



396 
KADERO 

Tab. 17. Domestic cattle (Bos primigenius f. taurus). Measurements 
Bone specimen Measurement 

Ph.l.L. 56 57 58 59 60 61 62 63 64 65 66 67 68 69 

Number 1 - 2 - 4 4 2 - 2 1 2 2 3 1 

Ph.2, L 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

Number 1 5 5 3 11 10 3 7 - - 1 2 2 1 

One first phalanx of a smali individual (L.: 56) 
in KN shows pathological modifications. Bone 
excrescences occur on the lateral margin of the 
proximal articular end and the articular surface is 
grooved. The animal apparently suffered f rom os-
teoarthritis of the metacarpus/first phalanx joint. 
Osteoarthritis of the feet is common in cattle (Bak
er & Brothwell 1980:117). 

Cattle are now known f rom all the neolithic 
sites in the Central Sudanese Nile region including 
Shaheinab where it was originally confused with 
smali buffalo of the forest type (Bate 1953; Tigani 
El Mahi 1982; 1988; Peters 1986). As already indi
cated above, there is a chance that some ill defined 
remains of savannah buffalo are mixed in the col
lection of the postcranial bones attributed to cattle. 
Buffalo figures among the MidHolocene fauna of 
the Central Sudan. However, none of the well pre
served remains f rom Kadero which we studied in 
detail, has the typical traits of buffalo as illustrated 
by Peters (1988). Therefore and as game forms 
only a smali part of the fauna, the number of er
roneous attributions is probably restricted and will 
not affect seriously our calculations. 

Sheep and goat (Ovis ammon f. aries/Capra aega-
grus f. hircus) (PI. 2. 28 and 29) 

Remains of smali livestock occur fairly fre
ąuent ly in both middens and include all parts of the 
skeleton. Sobociński (1977:Table 2) made prelimi-
nary identifications of the materiał of the southern 
midden, but some of the specimens ascribed by 
h im to smali livestock should be included in the 
smali antelope group; they are characterized by a 
more slender habitus, smali size, generally more 
elear cut and somewhat different morphological 
features. A separation of sheep and goat on the 
basis of the criteria established by Boessneck and 
collaborators (1964) was attempted; for KS, the re-
sult is 21:6 (3.5:1), for KN 7:2 (3.5:1). Apparently, 
sheep were at least three times as f reąuent as goats. 

Some measurements follow; sheep are indicated 
with an s, goats with a g. (Tab. 18). 

We can again compare the measurements with 
the extensive osteometric data on the sheep and 
goats f rom Manching (Boessneck et al. 1971). 
Generally our measurements fali within the lower 
rangę of the sheep and goats f rom that site. This 
does not necessarily imply that both sheep and 
goat were relatively smali, for our measurements 
are mainly transverse diameters. Moreover the 
present day sheep of the region nor th of Khartoum 

Tab. 18. Sheep and goat (Ovis ammon f. aries/ 
Capra aegagrus f. hircus). Measurements 

Bone specimen Measurement 

Mandible, L. P2-M3 63 

scapula, A-P.D.articular end 
A-P.D.neck 

*25.5s 
16.5 Ws 

*31s 
19.5 

humerus, TR.D.dist. ±32s 

radius, TR.D.prox. 
TR.D. dist. 

26.0s 
28.0s 26.8g 27.8g 27.9g 

mc, TR.D.prox. 19.9s 20.2s 

tibia, TR.D.dist. 21.9 22.8 25.0 27.0 

astragalus, H. 29.5s 30.4s 

mt, TR.D.dist. 20.5g 26.5s 

belong to the savannah type of the thin tailed hair 
sheep, which would be characterized by exception-
ally long legs (Ryder 1983), suggesting a slender 
habitus of this breed with respect to others such as 
the one found in Manching. As to the present day 
goats found in the Kadero area they pertain essen-
tially to the Sudanese Nubian goat, again a fairly 
large, long legged animal (Epstein 1971:299). Be 
it as it may, our osteometric data certainly do not 
point to dwarfed animals. 

The collection contains no diagnostic skuli 
fragments with the exception of a fragmentary 
goat horn core. It is relatively smali and has an ir-
regular a lmond cross section because it is slightly 
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twisted and is not distinguishable f rom recent 
horn cores of the Sudanese Nubian goat the first 
author collected somewhat nor th of the site. No 
doubt it derives f rom a female with poorly devel-
oped horns. The fact that our fairly extensive sam-
ple in which sheep predominate does not contain 
any ovine horn cores, suggests that female sheep 
were hornless. In the thin tailed hair sheep found 
today nor th of Khartoum, horns are generally re-
stricted to the rams (Ryder 1983).The ewes of Ker-
ma, no doubt belonging to the same breed, may 
also have been hornless (Chaix & Grant 1987). 
Smali livestock is known f rom the neolithic sites 
in the Central Sudanese Nilotic region. As already 
pointed out elsewhere, Shaheinab does not contain 
a dwarf goat (Peters 1986). 

Tracę fossils 
A few elongate tubular concretions with beige 

or greyish beige colour seem to represent carni-
vore coprolites. Closer inspection reveals the pres-
ence of desiccation cracks and degassing holes. 
Moreover the substance making up the concre
tions reveals in places a fluidal structure. In one 
example two upper molar teeth of a lesser jerboa 
were found. The combined evidence confirms that 
the objects described are indeed coprolites and not 
some strangely formed kunkar concretions. Com
parable remains found in Saggai were also identi
fied as coprolites on the basis of morphology, col
our and the presence of teeth of a tatera gerbil. 

At Saggai it was assumed that the coprolites 
were produced by jackals, as dogs seem to be lack
ing in this preneolithic site and jackals are known 
to include gerbils in their diet. The situation ap
pears somewhat different in Kadero, where dogs 
may have been present as some traces discussed 
in the next paragraph suggest. Many lesser jerboa 
remains appear to be fairly recent and one may 
ask whether the coprolite containing teeth of this 
animal is also not a late intrusive. As the copro
lite does not differ f rom the other ones collected, it 
provides circumstantial evidence that lesser jerboa 
is present at the site not only as a late intrusive but 
also as a penecontemporaneous one. 

The f ragmentary naturę of the finds and the 
calcareous matrix adhering to them preclude a de-
tailed study of traces on the bones. A few bones 

have been gnawed by rodents, but the traces have 
been somewhat obliterated and therefore suggest 
probably gnawing by penecontemporaneous in-
trusive rodents. A few smali bones (astragali, dis-
tal epiphyses of smali livestock) show the typical 
features of bones that passed through the digestive 
system of a carnivore. Comparable bones occur at 
Kadada, where dogs are known, but not at Saggai. 
Therefore we th ink these etched bones represent 
circumstantial evidence for the presence of dogs 
feeding on offal on the site. Dogs may have arrived 
in the Central Sudan together with livestock (see 5. 
The adoption of pastoralism). 

3. Taphonomic groups 
As in most sites the fauna has a mixed origin 

and three major taphonomic groups, i.e., groups of 
animals with comparable death-to-discovery his-
tory occur (Gautier 1987). We will discuss these 
groups only briefly, as they have been dealt with 
more thoroughly in other publications. 

Many animals were used by the site occupants 
for various purposes. This is qualitatively and 
quantitatively the largest group comprising fish, 
reptiles, birds, most game animals and domes-
tic stock. Carnivore coprolites and bones etched 
during a stay in the digestive tract of a carnivore 
provide indirect evidence for dogs as another seg
ment of this group. A elear division between the 
animals used as food and for other purposes is not 
always feasible because of our lack of knowledge 
concerning food preferences of prehistorie people, 
their taboos, the use of all kinds of perishable ani
mal materials etc. Fish was no doubt primarily a 
food group. Birds appear also to have been on the 
m e n u but their feathers may have been used for 
adornment . Nile moni tor and python were may-
be killed for their skins only, because articulated 
strings of their vertebrae occur in several Central 
Sudanese sites, as if skinned carcasses were dis-
carded as such. However, the meat of both reptiles 
is of excellent ąuality and tight articulations and 
tendons keep their vertebrae together even after 
removal of the flesh. In the case of the carnivores, 
it is easier to accept that they were killed mainly 
for their skins and some other body parts such as 
claws. Among the freshwater shells, Pila wernei 
was no doubt collected for food. A related spe-
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cies was, at least until recently, harvested during 
certain seasons by t r ibesmen of the north-eastern 
former Belgian Congo (Pilsbry & Bequaert 1927). 
The use of Pila as bait for fishing is ąuestionable, 
because Pila occurs as f reąuent ly in sites with 
few fish remains as in sites with ample evidence 
of fishing. Lanistes carinatus, another swamp lov-
ing shell, was no doubt collected together with 
Pila. Chambardia shells could also be collected in 
comparable environments or as t ransported dead 
shells along the river channel(s), mainly for tool 
making. Some valves of Etheria elliptica may also 
have been picked up along the river; the use of this 
shell as raw materiał is known f rom other sites. 

The animal remains deposited intentionally in 
the graves either modified or not can be grouped 
as a special taphonomic category in the group of 
the animals used. Most of these have already been 
discussed in the descriptions of the animals en-
countered. The category includes the marinę gas-
t ropods brought in f rom the east coast that were 
modified into beads. A smali f ragment of a marinę 
bivalve (grave 5) suggests that occasionally marinę 
bivalves may also have been adapted for personal 
adornment . Large freshwater bivalves in the graves 
are represented by Chambardia , not modified and 
modified into pottery tools. Ostrich is represented 
by egg shell beads, but bone beads seem to be rare. 
Bangles were made of ivory of elephant (Fig. 2) and 
the canines and incisors of hippopotamus. Various 
other artefacts such as harpoons and large "points" 
were made of bone of med ium sized to large m a m -
mals. The most striking find is a rib, most likely 
of hippopotamus, with transverse grooves; it may 
have been used as a musical ins t rument (grave 
264). This find allowed the identification of a 
smali, grooved f ragment found during the analysis 
of the older collection (grave 68) as what is left of a 
comparable artefact. 

Penecontemporaneous intrusive are animals 
that lived on or in the site at the t ime or approxi-
mately at the t ime of its occupation. The group 
includes Limicolaria caillaudi, probably at least 
par t of Zootecus insularis, some of the smali ro-
dents which left gnawing marks on the bones later 
obliterated by weathering processes. The remains 
of smali snakes may fit in the same category. The 
inclusion of Limicolaria caillaudi in the group is 

based on the fact that the taphocoenosis contains 
juveniles and individuals with an epiphragm. 
Moreover the extraction of the animal f rom its 
elongate shell is rather difficult. Limicolaria may 
however have been an emergency food as the 
former use of L. caillaudi during famine periods in 
Faradji (Democratic Republic of Congo) suggests 
(Crowley & Pain 1970). The single find of a hedge-
hog might be another intrusive or a smali addition 
to the menu: Blench (2000) records the capture of 
the white-bellied hedgehog (Atelerix albiventris) 
and its fattening in Nigeria. 

The smaller freshwater gastropods and bivalves 
form another group of intrusives, which were no 
doubt brought to the site by the river and probably 
reworked in the archaeological deposits. Some of 
these shells may, of course, also have been transport
ed to the site by people for unknown reasons. Gener-
ally speaking, the group is of little importance. 

Animals that died on or in the site at an appre-
ciable t ime after its occupation are late intrusives. 
Some Zootecus insularis and the fresh looking re
mains of smali rodents, mainly lesser jerboa, belong 
here. The cowry Cypraea turdus7. may also be a late 
addition related to a use of the site in later times. 

4. Palaeoecology and palaeoeconomy 
General composition of the fauna 

As already said, Table 1 summarizes the ąuali-
tative and quantitative composition of the fauna 
separately for both KS and KN; a third column 
gives the composition for KS and KN combined. 
It should be elear that there exist no fundamenta l 
differences between the assemblages KS and KN. 
Most differences are no doubt due to the fact that 
the KN sample is much smaller (c. 23% of KS) and 
poorly represented game animals may be absent in 
it by chance. The quantitative differences between 
the major faunal components (game versus live-
stock; large versus smali livestock) are evaluated 
below and appear also to be of no importance. 

It is difficult to gauge the frequency of shells 
in Kadero, sińce most shells were discarded in the 
field. However, the excavators submitted some sam-
ples taken in 1976 to Dr. D. Adamson who provided 
a smali report with descriptions of the contents in 
a letter to Dr. L. Krzyżaniak. According to this re
port, it would seem that the samples are dominated 
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by Limicolaria, but Pila is quite common. Detailed 
information on shell quantities at Kadero and other 
sites is lacking. People at Kadero were apparently 
collecting Pila in appreciable ąuantities, but how 
much with respect to sites such as Shaheinab etc. 
remains an open question. As to the fish, the reptiles 
and the birds, they form but a very smali part of the 
assemblage of the animals used. 

Livestock versus game 
A parameter of major interest is the percentage 

of livestock in comparison with the total assem
blage of used mammals . Separate results are given 
for the two parts of the site and for the combined 
assemblages. The second computations are based 
on the assumption that the "smali bovid (antelope 
or smali livestock)" are all smali livestock remains. 
The "exact" percentages of livestock would hence 
lie somewhere between the two results, but these 
differ less than 1% (Tab. 19). 

Tab. 19. Kadero. Livestock versus game 

Specimen Percentages 

KS domestic animals 1179 78.9% 1212 79.9% 

game 315 21.1% 315 20.1% 

totals 1494 1567 

KN domestic animals 575 85.3% 614 86.1% 

game 99 14.7% 99 13.9% 

totals 674 713 

Total domestic animals 1754 80.9% 1866 81.8% 

Game 414 19.1% 414 18.2% 

Totals 2168 2280 

According to the radiocarbon dates available to 
us, the southern part of the site may be somewhat 
older than the nor thern part and the calculated 
percentages might indicate that in the course of 
a few centuries pastoralist activities declined. As 
already pointed out many KN samples come from 
later excavations and the first author may in later 
analyses have attributed more readily smali bovid 
bones to livestock. He may also have been more 
willing to add poorly preserved materiał to the do
mestic cattle pile. 

Large versus smali livestock 
Again separate results for each assemblage 

and for the combined assemblages are given. The 

second computations takes into account the uni-
dentified smali bovid remains assuming that they 
represent mainly smali livestock. The differences 
between the results for the two parts of the site are 
negligible. The "real" percentage of cattle would lie 
somewhere between the two results obtained, i.e., 
between 82 and 87% for the total site (Tab. 20). 

Tab. 20. Kadero. Large versus smali livestock 

Livestock Percentage 

KS cattle 1028 87.1% 1028 82.1% 

smali livestock 151 12.8% 224 17.9% 

totals 1179 1252 

KN cattle 498 86.6% 498 81.1% 

smali livestock 77 13.4% 116 18.9% 

totals 575 614 

Total cattle 1526 87.0% 1526 81.8% 

smali livestock 228 13.0% 340 18.2% 

totals 1754 1866 

The Neolithic environment 
Kadero lies within the same generał region as 

Saggai and Geili, of which we already sketched 
elsewhere the climate, vegetation and wild fauna. 
The region is semi-arid with a hot summer, little 
rainfall and a dry relatively cool winter. The aver-
age annual precipitation, restricted to the period 
f rom April to October, with a peak in July and Au
gust, amounts to about 150 mm. It generally comes 
under the form of heavy rains with thunders torms. 
The discharge of the Nile peaks between August 
and November. The vegetation consists of grass-
es, herbs, bushes, scrubs and often stunted trees, 
mainly acacia, forming a more or less continuous 
cover only after the wet season or in privileged lo-
calities. Wickens (1975; 1982) includes the region 
in his Semi Desert scrub and grassland (75-400 
mm) , which corresponds more or less to the Aca
cia Desert Scrub belt drawn by Andrews (1948:34, 
fig. 1). As to the restricted wild fauna, it would in-
clude dorcas gazelle (Gazella dorcas), oryx (Oryx 
algazel), addax (Addax nasomaculatus), Barbary 
sheep (Ammotragus lervia; jebels), jackals, some 
smaller carnivores, hare, various rodents, and hy-
rax (Delany & Happold 1979). During his various 
visits to the area, the only evidence of wildlife the 
first author saw, includes the tracks of jackal and 
various rodents as well as the latter animals them-
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selves. No doubt, the present day flora and fauna 
have been seriously degraded, especially sińce 
the last two centuries, as a result of not controlled 
hunting, overgrazing, agriculture and expanding 
settlement. Domestic mammals include apprecia-
ble numbers of dromedaries, sheep, goats and zebu 
cattle; dogs and cats are also well represented. We 
find it difncult to imagine what kind of landscape, 
which game animals and how many of them we 
would find today in the area, if the human factor 
were drastically reduced. 

In assessing the ecological parameters of the 
Early Neolithic of the Central Sudanese Nile, the 
difnculties are compounding by the arrival of 
livestock. Its disastrous effects on ecosystems in 
precarious equilibrium may have reinforced eco
logical changes due to climate and other factors 
in mid-Holocene times. Barakat (1995) analysed 
charcoal f rom Kadero and describes the landscape 
around the site as a thorn scrub savannah sensu 
Wickens (1882) already under strong human im-
pact through controlled fires, felling and grazing. 
Restricted pollen spectra f rom the Early Khar-
toum sites Sheikh Mustafa and El Mahalab, and 
Early Neolithic Sheikh el Amin suggest an "open 
savannah grassland" with acacias already strongly 
affected by the named anthropic factors, but the 
samples contain later intrusives (Lopez Saez & 
Lopez Garcia 2003). 

It is also not easy to gauge the mid-Holocene 
climate on the basis of prehistorie game faunas. 
As known, the major difficulty is our incomplete 
knowledge of the ecological tolerance of many 
wild animals. The buffering effect of the Nile and 
its floods is also difhcult to evaluate. The first au-
thor nevertheless tried to produce quantitative 
data on the climate and environment of Saggai. He 
concluded that the site may have been situated in 
the drier Iow rainfall sensu Wickens (1972) belt, 
characterized by an annual rainfall of 500 m m or 
somewhat less, corresponding to a northward shift 
of climatic belts of some 400 km, but he added that 
these estimates were perhaps too high. Research 
on the prehistorie faunas f rom Shaąadud (Peters 
1989, 1991) suggests that the 8th mil lennium B.P. 
was characterized by precipitation about 450-500 
m m and a northward shift of climatic belts of 350-
400 km. In the late 6th mil lennium a slight de-

crease would be manifest, while later (late 5th mil
lennium) the precipitation would have approached 
350 m m . 

In the palaeoecological evaluation of the Ka-
dada fauna (Gautier 1986) attention was drawn to 
some changes in the game fauna between Saggai 
and Kadada. The same changes characterize Ka
dero with respect to Saggai: virtual disappearance 
of kob, with as a result much inereased importance 
of other antelopes; disappearance of marsh cane 
rat and appearance of hare. The other known as-
semblages f rom the Early Neolithic period do not 
contradict these observations but are not always 
well documented (see Table 4 and comments). The 
disappearance of kob may be due to the effect of 
the desiccation of the Nile Valley, to competition 
with livestock and to overexploitation of this spe-
cies which appears to be fairly simple, as kob is a 
very territorial antelope not easily driven away by 
human activities (Gautier 1983). How these fac
tors have reinforced or relayed each other remains 
open to ąuestion. The disappearance of the marsh 
cane rat can be linked to that of its preferred habi-
tats, i.e., dense riverine vegetation or high grass
land and dense undergrowth in wooded areas. 
As to the appearance of hare, a generał decrease 
of wild game biomass could have led people to in
clude this smali creature regularly in their hunters' 
bag. The desiccation of the Nile Valley can be seen 
as the combined result of a decrease of the precipi
tation and a concomitant decrease of the annual 
floods. Many data obtained in the Sudan and ad-
jacent countries indicate that the earlier Holocene 
is characterized by a humid climate and that in the 
later Holocene the climate changed towards the 
one prevailing today ( Wickens 1975; Haynes et 
al. 1971; Gasse et al. 1980; Belluomini et al. 1980; 
Neumann 1989 and others). Kadero and other 
Early Neolithic sites dated between approximately 
6000 and 5000 B.P. would mark the end of the hu
mid phase of the Upper Holocene. 

Subsistence spectrum, seasonality and husbandry 
From the assessment in section 3, it would 

appear that the Kadero people exploited a broad 
spectrum of animal resources, we should add to 
this spectrum various plants: sorghum, water-
melon (Citrullus sp.), African hackberry (Celtis 
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integrifolia), dom palm (Hyphaena thebaica) and 
others (Klichowska 1984; Stemmler 1990; see also 
elsewhere in this volume). As in the case of Saggai 
(Gautier 1983) and other Sudanese Nilotic sites, 
we can put Kadero, within the focal-diffuse adap-
tation model sensu Cleland (1976), on the side of 
the diffuse exploitation strategies; these normally 
cali for a careful scheduling to maximize the yield 
of the various resources and are typical for diver-
sińed environments. In other words, the Kadero 
people probably per formed certain subsistence 
activities during specific per iods of the year in re-
lation to the f lood-and-rain season and the corre-
sponding cycles of plants and animals. 

The faunal remains provide some indications 
for seasonality. The first author has already as-
sumed in previous papers that Pila collecting 
would be essentially a dry season activity. Pilsbry 
& Beąuaert (1927:178) refer to observations by 
H. Lang according to which tribes in the former 
Belgian Congo collected Pila in great ąuant i ty for 
food purposes "at certain seasons", but the periods 
of intensive collecting are not specified. The same 
observer informed the authors that Pila occurs 
mainly in permanent swamp areas "largely over-
grown with aąuatic plants and connected with the 
larger streams. Most of the mollusks stay but a few 
inches and seldom more than a foot below water 
level, and are often imbedded in the softer surface 
mud". That Pila can be collected f rom the m u d is 
confirmed by Arkell (1945), who describes jackals 
digging out Pila f rom dried out alluvium in Wadi 
Howar. No doubt, people could collect Pila most 
easily when the swamps were Iow or even drying 
out during the dry season. That Pila may be very 
abundant, is illustrated by comments f rom Owen 
(1966:46). This author found high concentrations 
of P. ovata in h ippopotamus wallows in East Af-
rica; the density of the species is apparently kept in 
check by the numerous open-billed storks {Anas-
tomus lamelligerus) feeding on them. This stork is 
present at Kadero. 

Fishing was also a seasonal activity, probably 
to a large extent comparable to the practices of 
the Nilotic tribes in the south who would main
ly fish in the dry season. Evans-Pritchard (1974: 
70) records that with the Nuer "fishing is consist-
ently productive throughout the drought", with 

two peaks, one when the dry season has advanced 
thus far that pools and shallow water bodies in the 
flood plain can trap fish and one when, with the 
next flood, the first fish move into shallow waters 
in the flood plain. The Kadero ichthyofauna yields 
evidence for these two peaks in fish exploitation. 
Among the most c o m m o n fish taxon - the clariid 
catfish - sexually maturę animals occur that were 
caught dur ing their spawning at the beginning of 
the floods, as well as juvenile specimens captured 
later on within the flood season when residual 
pools had formed. This seasonal exploitation of 
shallow water fish is well documented sińce the 
Late Palaeolithic in the (Egyptian) Nile Valley and 
continued into historie t imes (Van Neer 2004). 
Other typical f lood plain dwellers at Kadero were 
the lungfish, the tilapia and cyprinids, albeit the 
latter two taxa are poorly represented. The lungfish 
may have been dug out f rom their burrows in the 
season when Pila shells were collected. Some fish 
taxa such as the Polypterus, Gymnarchus and Het-
erotis show that well vegetated swampy areas of the 
flood plain were also exploited, most likely dur ing 
the reproduct ion season of the fish. The presence 
of Nile perch, bagrid catfish and Synodontis cat
fish indicates that fishing was also practised in the 
main channel, most probably when the water level 
of the Nile was its lowest, i.e., in the per iod before 
the arrival of the floods. This means that, if some 
kind of fish drying was practised, fish may have 
been a food resource almost th roughout the year. 

The avifauna of Kadero is very poor and most 
of the birds found are resident species, except for 
the green-winged teal if present. This is a passage 
migrant and winter visitor to be found in the Su
dan f rom October to as late as May and indicates 
dry season oceupation of the site. Some poorly 
ossified guinea fowl remains, on the other hand, 
could represent immature birds indicating sum-
mer oceupation. Fowling would hence have been 
practised in a haphazard fashion all year round. 
The wild mammals do not yield evidence for sea
sonality, mainly because the numbers of antelopes 
such as kob which may concentrate near the river 
during the dry season is too Iow to permi t any 
speculations. 

As to the livestock, especially cattle, we can hy-
pothesize t ranshumance movements between the 
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alluvial plain and the hinterland. The flood and 
rain may cause grazing grounds to be no longer 
available or so wet that the animals can not stay on 
them for long periods without contracting diseas-
es of the hooves. Moreover during the wet season, 
insects, including perhaps tabanid flies (Wickens 
1982) may make life intolerable for both m a n and 
his flocks. At the end of the dry season, reason-
ably good grazing may have become restricted to 
privileged localities in the alluvial plain near the 
river and alongwadis. Haaland (198la; 198lb) and 
Tigani ElMah i (1981; 1982; 1988) already suggest-
ed seasonal movements of cattle and even divided 
sites as Kadero and comparable occurrences into 
permanent settlements and a seasonal camp on 
the basis of various criteria (see next section). Cat
tle were no doubt involved in some t ranshumance 
movements but what was their magnitude? First 
we have little or no idea about the size of the herds 
possessed by our neolithic pastoralists. Secondly, 
the t ranshumance patterns advocated by the au
thors cited may rely unconsciously too much on 
what we know about t ranshumance as tradit ion
ally practised by the Nilotic tribes of southern 
Sudan. These people however have to cope with 
very high precipitation (500 to 1000 m m ) and 
marked floods; along the Central Sudanese Nile 
precipitation in Neolithic t imes may already have 
descended below 500400 m m and floods may 
have been quite restricted. Moreover the typical 
lifestyle of pastoralists in southern Sudan with its 
focus on cattle, the socalled cattle complex, may 
have evolved after the introduction of zebu cattle, 
which are more resistant to physiological stress 
(Marshall 1989). Evidence for the appearance of 
humped cattle in the southern Sudan was found 
at Dhang Rial (9°N; 28°21'E), a m o u n d near one 
of the western tributaries of the Bahr el Ghazal in 
Dinka territory. There figurines of humped cattle 
replace earlier taurine ones in the later Iron Age 
(12M5* century AD) (David et al. 1981). Ac
cording to Grigson (1991), Sanga cattle would be 
the original autochthonous African cattle derived 
f rom the African aurochs, but they interbred with 
incoming zebus to various degrees. In an older 
zootechnical dictionary (Mason 1969: 80 & 45), 
Sanga cattle are defined as zebu x Hamitic long
horn, the latter being the autochthonous cattle of 

. . . 

Fig. 3. Sanga cattle of the Nuer in Malakal 
(photograph L. Krzyżaniak, 1976) 

Africa as known f rom Ancient Egypt and probably 
derived f rom the African aurochs. Sanga cattle are 
the traditional, "Nilotic" cattle of the Nuer (Fig.3) 
and Dinka (Epstein 1971:342, Fig. 386), but Nuer 
said to EvansPritchard (1974:20) that Sanga cattle 
with a very large h u m p pointed to an origin with 
their southeastern neighbours; the Beir or Murle, 
who raise zebus (Epstein ibid.), while very long 
horns were evidence of Dinka stock. Summing up, 
traditional Nilotic cattle would not have a pure au
tochthonous origin. Therefore they are not com
pletely comparable with the cattle of Kadero and 
other "prezebu" sites, where we assume the origi
nal African cattle is present. A comparable reason
ing was advanced for the sites of Debbat el Eheima 
(16001000 BC) and Debbat Bangdit (400100 BC) 
along the White Nile nor th of Malakal in which 
cattle appear not to be very prominent: people had 
not yet adopted the traditional "Nilotic" lifestyle 
which may have developed after the introduction 
of zebu and its genes (Gautier & Van Neer 1997). 

As to the way in which livestock was exploited 
as a provider of meat, the available materiał could 
not be analysed in detail. It would seem that, as 
in the case at Kadada (Gautier 1986), more young 
sheep or goat were killed than cattle. Based on 
eruption data, the Kadero people would have 
slaughtered twice as often younger sheep or goat 
as nearly adult or adult animals. For cattle the pro
port ions would approach 2:3. If our rapid evalu
ation is correct, the observed tendency suggests 
that smali livestock was more readily sacrificed 
than large livestock. The Nilotic tribes of southern 
Sudan show a comparable "bias", for and as already 
said, with them cattle have acquired a special sta
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tus. Moreover, the slaughtering of smali livestock 
makes more sense economically if only restricted 
ąuantities of meat are reąuired. 

Comparison with other Early Neolithic sites 
oj the Central Sudan 

Table 21 summarizes the faunal spectra estab-
lished for the other Early Neolithic sites of which 
faunas have been studied, be it not always in the 
same way. The older Shaheinab collection, original-

ly studied by Bate (1953) and re-analysed by Peters 
(1986), is a selective sample. The collections f rom 
the new excavations at Shaheinab, the excavations 
at Nofalab, Zakiab and U m m Direiwa (Tigani El 
Mahi 1982; 1988) yielded smali samples, of which 
the analysis is incomplete sińce the author had no 
access to extensive comparative materiał. The as-
semblage collected at Geili is said to show marked 
taphonomic bias due to preferential preservation 
of larger game animals and preferential burial of 

Tab. 21. Faunal assemblages f rom other Khar toum Neolithic sites (a) 

A n i m a l group SH1 SH2 N O F ZAK DIR GEI SEA(b) 

Engina mendicaria - - - - 1 1 -

Cypraea moneta - - - : - 1 -

Bellamya unicolor FF R 

Cleopatra bulimoides FF F P F 1 R -

Pila wernei FF F FF FF R F 87 

Lanistes carinatus F F F P R R 2 

Melanoides tuberculata R - - - - - -

Corbicula consobrina RR - - - - - -

Caelatura aegyptiaca/teretiuscula R/F - - - - - 12 

Chambardia rubens/wahlbergi FF/F R/? R/? ? - / - R/R 15 

Mutela dubia RR RR R - - R 4 

Etheria elliptica FF RR RR RR R R 2 

Limicolaria caillaudi FF F F F R F 8 

Zootecus insulańs FF F F F R R 1 

f reshwater fish FF 710 224 1052 28 389 1 

crocodi le (Crocodylus niloticuś) P 1 - 5 - 7 16 

Nile m o n i t o r (Varanus niloticuś) P 17 2 14 23 40 1 

Engina mendicaria - - - - 1 1 -

Cypraea moneta - - - - - 1 -

py thon (Python sebae) P 9 4 60 29 8 1 

soft-shelled tur t le (Trionyx triunguis) P - - - - 9 -

other turt les ? - - - - 25 -

smali snakes ? 6 4 - - - -

unident i f ied reptiles P 78 53 143 47 4 -

birds (c) 118 - - 2 - 1 1 

ostr ich (Struthio camelus) (d) ? ? ? 7 ? F ? 

grivet m o n k e y (Cercopithecus aethiops) 5 - - - - - -

hare {Lepus capensis?) 10 - - - - - -

g r o u n d sąu i r re l (Euxerus erythropus) 4 - - - - - -

porcup ine (Hystrix cristata) 20 - - - - - 3 

smali roden t s 2 - - - 32 - 1 

jackal (Canis aureus7.) 4 - - - - 2 6 

honey badger (Mellivora capensis) 4 1 - - - 1 -

otter (Lutrinae indet.) 2 - - - - - -
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A n i m a l group SH1 SH2 N O F ZAK DIR GEI SEA(b) 

viverr ids (e) 5 - - - - 1 1 

wild cat (Felis silvestris libyca) 1 - - - - - -

caracal (Felis caracal) - - - - 1 - 1 

leopard (Panthera pardus) 2 - - - - - 7 

l ion (Panthera leo) 4 - - - - - -

s t r iped hyena (Hyaena hyaena) 1 - - - - -

carnivores (f) - - - 14 - - 2 

aardvark (Orycteropus afer) - - - 2 - 1 -

elephant (Loxodonta africana) 13 - - - - 3 -

Burchel ls zebra/wild ass (g) - - - 2 1 - -

black/whi te rh inoceros (h) 79 2 - - - - -

h i p p o p o t a m u s (H. amphibius) 20 11 2 2 - 14 2 

w a r t h o g (Phacochoerus aethiopicus) 23 3 - 8 55 - 40 

giraffe (Giraffa camelopardalis) 72 4 - - - 11 36 

buffalo (Syncerus caffer) - - - - - 7 -

dorcas Gazelle (Gazella dorcas) - - - - - 38 

r ed - f ron ted gazelle (G. rufifrons) 5 - - - - 9 1 

d a m a gazelle (G. dama) 4 - - - - - -

greater k u d u (Tragelaphus strepsiceros) 10 - - - - 3 -

har tebees t (Alcelaphus buselaphus) - - - - - - 15 

t iang (Damaliscus lunatus) - - - 1 - 8 -

roan antelope (Hippotragus eąuinus) 2 2? - 1 - - -

large antelopes (i) 15 1 - 12 1 3 -

kob (Kobus kob) - 2? - 3 1? 10 -

b o h o r reedbuck (Redunca redunca) 2? 3? - - - - 2 

o r i b i / c o m m o n duiker (j) 11 3 11 - 11 13 -

large bovids (k)) - - - - 34 54 

smali bovids (1) - - 1 - 53 27 87 

jackal or dog 12 - - - 10 - 2 

dog (Canis lupus f. familiaris) 8 - - - - - -

cattle (Bos primigenius f. t aurus ) 148 32 12 172 106 13 41 

sheep/goat (m) 59 1 11 37 23 14 7 

total vertebrates 671 + 886 324 1528 421 622 369 

Unident i f ied FF 5664 3363 15123 9572 ±2500 2467 

total vertebrates FF 6550 3687 16651 9993 ±3100 2836 

DIR: U m m Direiwa; GEI: Geili; SEA: Sheikh el A m i n ; (F)F: (very) f r eąuen t ; (R)R: (very) rare; P: present , but no counts 
available; ?: pe rhaps present ; +: m o r e remains present t han counted; ±: est imate; (b) Some 67 smali f r agmen t s of bivalves no t 
included; probably main ly Chambardia or Etheria elliptica; (c) SH1: main ly guinea fowl (Numida meleagris); ZAK: Afr ican 
fish eagle (Haliaeetus vocifer); GEI: guinea fowl; (d) only egg shell f ragments , probably present in all the sites; (e) Includ-
ing genet (Genetta sp.) and Af r i can civet (Civetta civetta); (f) Size rangę of jackal to s t r iped hyena; (g) Eąuus burchelliiIE. 
africanus; in DIR pe rhaps intrusive domes t i c donkey (E. africanus f. asinus); (h) Diceros bicornis/Ceratotherium simum; (i) 
Size rangę of the listed large antelopes; (j) Ourebia ourebilSylvicapra grimmia; (k) Large antelope, buffalo or cattle; (1) Smali 
antelopes ( o r i b i / c o m m o n duiker?) or sheep/goat ; (m) Ovis ammon f. aries/ Capra aegagrus f. hircus. 
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Tab. 22. Some archaezoological and archaeological parameters of Early Neolithic sites along the Nile in 
Central Sudan (a) 

SH(b) N O F ZAK DIR GEI K A D SEA 

Pila ovata F F F R F F F 

% f ish/total vertebrates F 69.1 68.9 6.7 62.5 0.04 0.3 

% lungfish/ total fish P 0 66.3 53.6 0 10.8 0 

% l ivestock/total m a m m a l s 39.7 62.2 82.3 64.5 (23.9) 81.7 23.8 

%cattle/total l ivestock 75.0 52.1 82.3 82.2 (51.9) 82.3 85.4 

Distance f r o m Nile (c) 0.5 0.5 3 9 2.5 6.5 38 

Fishing gear F F F R R A A 

Grind ing e ą u i p m e n t F F R F F F F 

Size of the site L L S L L L L 

Burials A one A A A F A 
(a) Based on previous tables and references in the text; (b) SH1 a n d SH2 combined ; (c) in k m and very approximate , as 
the locat ions on the available maps are no t very precise; F /P /R/A: f r equen t /p resen t / r a re / absen t ; L/S: large/small . Note: at 
Kadero two h a r p o o n s were f o u n d in grave 66, bu t as far as we know, n o n e occurs in f h e m i d d e n s . 

smaller remains such as those of fish (Gautier 1983; 
1988). Sheikh el Amin is situated some 38 km from 
the Blue Nile ((Fernandez et al. 2003:204, fig; 2) and 
there also the analyst provided only a generał iden-
tification of many finds (Chaix 2003). 

As it stands, Table 22 clearly shows that all the 
sites reflect basically an adaptation to the various 
resources found at Kadero. On the basis of size, 
the presence of grinding and fishing eąuipment, 
and human burials Haaland (198la; 198lb) and 
Tigani El Mahi (1981; 1982; 1988) identify Kadero 
and U m m Direiwa as permanent base camps, while 
Zakiab would be a dry season fishing and herding 
camp because of its smali size, the absence of grind
ing eąuipment and the high freąuency of lungfish. 
Table 22 brings together the mentioned parameters 
and some others for all the sites in an attempt to dif-
ferentiate them. Following the mentioned authors 
most of the sites can probably be interpreted as per
manent base camps. For reasons already given, Za
kiab may indeed be a dry season fishing and herd
ing camp, but we find it strange that the occupants 
of the site would have killed so many cattle: in the 
pastorał camps of the Late Neolithic near the Wadi 
el Kenger livestock is barely visible (Caneva & Gau
tier 1994). Maybe Zakiab was a base camp occupied 
for a short period only, with as a result limited size 
and few finds of grinding eąuipment. Differences in 
the catchment areas of the sites may explain changes 

in the importance of Pila and fish, particularly lung
fish. People at Sheikh el Amin lived too far f rom the 
Nile and fish is virtually lacking in their diet, but 
they could gather Pila, f rom the lower wadi Soba. 
The same reasoning can be applied in the case of 
Kadero, situated some 6.5 k m from the Nile. As to 
U m m Direiwa, here people had apparently no ac-
cess within reasonable distance to Pila and fish ex-
cept some lungfish, while at Zakiab they could eas-
ily fish and harvest lungfish. 

Regarding the west or left bank sites, we have 
the impression that the inhabitants of Shaheinab 
and Nofalab hunted more than their relatives on 
the east or right bank and that they kept more 
smali livestock. If we accept that the west bank 
sites are permanent sites, the presumed faunal dif
ferences would again reflect merely differences in 
site catchment. Indeed the Nile had probably al
ready acąuired more or less its present day con-
figuration during the Neolithic period and the east 
bank sites are situated on a plain several kilome-
tres wide composed of late Quaternary alluvia. 
The west bank sites on the contrary lie on a narrow 
strip of such deposits banked against sandstones 
and related deposits of the Nubia Formation form
ing the fairly steep slope of the Nile Valley to the 
land some thirty meters above the actual Nile 
stretching west (Arkell 1953; Tigan El Mahi 1982; 
Haaland 1981:4, Fig. 1; Marcolongo 1983:45, map 
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between p. 40 and p. 41). Therefore, on the west 
bank, good grazing land on alluvial soils within 
the valley was restricted. The hilly slopes rising to 
the fiat land above Shaheinab and Nofalab prob-
ably provided grazing of much poorer quality be-
cause of the topography and the fact that the Nubia 
Formation is highly permeable to rainfall (Marco-
longo ibid.). The development of pastoralism may 
have been more restricted than on the east bank, 
with a greater emphasis on smali livestock. As to 
the Iow frequency of livestock at Sheikh el Amin, 
it may not reflect differences in the catchment area 
of the site; according to Chaix (2003) the inhabit-
ants of this site may not yet have adopted pasto
ralism to the degree found to the north, assuming 
that this lifestyle spread from that direction. 

As to the putative wet season herding camps 
away from the Nile valley, no good evidence is 
available. At Shaąadud, about 40 km east of 
the Nile, sites are known covering the so-called 
Khartoum Mesolithic and Khartoum Neolithic 
periods (Marks et al. 1985; Marks & Mohammed-
Ali 1991). It has been suggested that the Neolithic 
occupation at Shaqadud would represent a wet 
season camp used by pastoralists coming from 
the Nile Valley (see for example Haaland 198la). 
The detailed faunal analysis by Peters (1991) does 
not permit to decide whether Shaąadud was used 
seasonally by Nilotic or Butana-based groups, 
but other archaeological finds indicate that we 
are dealing with an independent cultural phe-
nomenon, be it that it has been affected markedly 
by contacts with cultural traditions of the Sahara 
and from along the Central Sudanese Nile (Cane-
va & Marks 1990). 

We like to stress that the foregoing compari-
sons between the Early Neolithic sites in order 
to denne their function, is an exercise based on 
data which do not have comparable significance. 
This is best illustrated by the data from Geili. It 
is very difhcult, if not impossible, to correct for 
taphonomic bias in the much degraded faunal 
spectrum of that site. Also, the identification cat-
egories "smali bovids" and "large bovids" pose 
problems not only for Geili but also for several 
other sites. More precise data are necessary to 
verify the hypotheses concerning the status and 
the catchment areas of the sites put forward. 

The adoption of pastoralism 
The Holocene pre-pastoralists of the Central 

Sudan exploited the same wild animal resources 
as the Early Neolithic people; this is shown by the 
faunal analysis of Saggai and other sites (Gautier 
1983; Caneva et al. 1993; Peters 1995). Caneva 
(2003) divides these pre-pastoralist sites into two 
distinct groups on the basis of their contents, func
tion and distribution. The first and older group was 
left by autochthonous hunter-gatherers descend-
ing from yet unknown epipalaeolithic people and 
produced wavy line (WL) pottery: the so-called 
Khartoum Mesolithic or Early Khartoum culture 
from the period of c. 9500 to 6100 bp. Immigrants 
from the Sahara retaining some of their adapta-
tions to desert conditions would have introduced 
dotted wavy line (DWL) pottery in Central Sudan 
around 6100 bp, but adopted the wild animal re
sources of the WL people, as evidenced by the fau
na from Kabbashi A (Caneva et al. 1993). During 
the Early Neolithic period, roughly between 6000 
and 5000 bp, pastoralism came to Central Sudan, 
that is, very soon after the DWL immigrants. The 
first author thought that these immigrants might 
have brought with them some and therefore eas-
ily overlooked livestock. He re-analysed the Kab
bashi A fauna but found no tracę of livestock. As 
to the Early Neolithic sites, these cannot be put 
in a precise chronological seąuence and give the 
impression that pastoralism was important from 
the very beginning of the period. Thus, the avail-
able, admittedly limited evidence suggests that 
pastoralism came to Central Sudan with people 
who were already fuli pastoralists or that a quick 
shift to fuli pastoralism followed the introduction 
of livestock. Bringing cattle and smali livestock to 
Central Sudan does not put a chronological prob
lem. Early experiments in cultural control of cap-
tive wild cattle would have started during the Early 
Neolithic of the Western Desert, while sheep, goat 
and probably dog came to North Africa in the 7th 

millennium bp (Gautier 2001, 2002). 
Adoption of fuli pastoralism, be it combined 

with the continuing exploitation of the available 
wild animal resources of the Central Nilotic Su
dan, may in the view exposed in the previous par-
agraph not necessarily have occurred in response 
to the Mid-Holocene climatic deterioration of 
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the region, but may have been the oppor tunłs -
tic response to the availability of better pastures 
than in the regions f rom where the livestock 
was brought to the Central Sudan. Whatever is 
the case, livestock no doubt had a deleterious ef-
fect on the landscape and wild life, re-enforcing 
the regional climatic deterioration. In the large 
Late Neolithic sett lement of Kadada, livestock 
amounts to some 76% of the mammal i an fauna 
and cattle reaches some 70% of the combined 
livestock. The increase to 30% of the smali live-
stock has been ascribed to the ongoing deterio
ration of the climate, most likely in combinat ion 
with the effects of overgrazing (Gautier 1986). In 
the Late Neolithic sites at Wadi el Kenger, live
stock is barely visible, because these sites would 
be pastorał camps (Caneva & Gautier 1994). 

Recently we completed the analysis of various 
sites in Ghana (Gautier & Van Neer 2005). Al
though people in Ghana possessed livestock sińce 
the Neolithic, they kept relying heavily on the 
various wild animal resources in their environ-
ment, even in historical times. No doubt, in qual-
ity and quanti ty the biomass of their woodland 
and forested environment outweighs markedly 
that of the much drier envi ronment of Central 
Sudan. The foregoing contrast suggests that fuli 
pastoralism may have been a strategy very wel-
come to people in Central Sudan. 

5. Summary and conclusions 
Kadero yielded a diversified fauna consisting 

of molluscs, fish, reptiles, birds and mammals 
(Table 1). It can be divided in various tapho-
nomic groups: (1) animals used by the site oc-
cupants (Pila, Chambardia, fish, reptiles, birds, 
game, cattle, sheep and goat); (2) exotic marinę 
shells brought f rom the Red Sea or the Indian 
Ocean; (3) penecontemporaneous intrusives, in-
cluding animals that lived on the site (Limicolaria, 
Zootecus, smali rodents) and geological intrusives 
i.e. smali fossil freshwater molluscs f rom the al-
luvial deposits on which the site formed; (4) late 
intrusives (Zootecus, some smali rodents including 
lesser jerboa, Jaculus jaculus). The animals used by 
the site occupants indicate the exploitation of a 
broad spectrum of animal resources with appar-
ently an emphasis on cattle pastoralism. Such a 

diffuse exploitation strategy sensu Cleland (1976) 
is normally characterized by careful scheduling to 
maximize the yield of the resources. Pila collecting 
and flood plain fishing were probably dry season 
activities pointing to occupation in the dry season. 
Fishing may have been practised in the early and 
late flood season on the alluvial plain and in the 
main channel mainly in the pre-flood season. The 
possible presence of a migratory bird, the green 
winged teal (Anas crecca) is also indicative of dry 
season occupation, but the guinea fowl (Numida 
meleagris) remains thought to be immature, point 
to summer occupation. O the r archaeological pa-
rameters also indicate that the site was used all 
year round . This does not exclude t r a n s h u m a n c e 
of cattle away f r o m the Nile in the wet season, 
bu t its extent is u n k n o w n . Some faunal changes 
with respect to Saggai, also seen elsewhere, sug-
gest that the climate had become dr ier sińce the 
Early K h a r t o u m per iod . This cl imatic de ter iora
t ion may have played a role in the adop t ion of 
livestock; ano the r scenario l inks these domes t i -
cates wi th the immigra t ion of pastoral is ts f r o m 
less favourable western regions as a results of the 
deter iora t ion of the climate there and possibly a 
rapid oppor tun is t i c deve lopment of pas toral ism 
in the Centra l Sudan. Anyhow, the adop t ion of 
fuli pas toral ism no doub t re-enforced the eco-
logical degradat ion th rough overgrazing and the 
compet i t ion of domest ic and wild herbivores. 
A compar i son with o ther Early Neoli thic sites 
along the Nile suggests all these sites had prob
ably comparable func t ions as p e r m a n e n t base 
camps and the differences in the compos i t ion 
of their faunas can be explained as di f ferences 
in ca tchment areas. People on the left b a n k may 
have relied less on cattle, because good grazing 
land was mainly si tuated on the r ight b a n k wi th 
its m u c h broader alluvial plain. As a generał 
conclusion we would like to emphasize that ar-
chaeozoology is a comparat ive discipline. More 
precise data on archaeofaunas f r o m the Cent ra l 
Sudanese Nile and elsewhere are needed to eval-
uate the s ignif icance of Kadero and related sites 
in the adopt ion process of cattle pas tora l ism 
by Centra l Sudanese prehis tor ie people. Close 
compar i sons with the t radi t ional cattle pastoral
ists of sou the rn Sudan may be misleading. 
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Botanical evidence 

LUCY KUBIAK - MARTENS 

To add to the wel l -known archaeological 
uniqueness of Kadero, we anticipated the even-
tual discovery of eąual ly un ique archaeobotani-
cal evidence for the early use of domest icated 
cereals at this Neoli thic site. The 1999 season at 
Kadero began in November in a highly optimis-
tic Mood . O u r goal was to systematically collect 
botanical samples f r o m the set t lement middens 
and the burial g round, and the entire team and 
especially Professor Krzyżaniak eagerly awaited 
the evidence, part icularly for the early use of Sor-
ghum. Our op t imism was based on several con-
siderations. We were at the right place in Afr ica 
to look for early evidence for domest icated Afri-
can cereals; and we devoted met iculous care to 
the recovery of plant remains. 

Unfor tunate ly , ou r expecta t ions were no t fu l -
filled as, in spite of ou r best efforts , no cereal 
remains were found . Nonetheless , I still consid-
er myself fo r tuna te to have had the privilege to 
work at Kadero. 

This contr ibut ion intends to present an over-
view of all archaeobotanical research carried out 
at the Neolithic site of Kadero in the Central Su
dan, under the inspir ing guidance of Professor 
Lech Krzyżaniak. 

The site 
The Neolithic site of Kadero lies ca. 20km 

nor th of Khar toum, on the eastern bank of the 
Nile (Krzyżaniak 1984). The site has been exca-

vated by Professor Lech Krzyżaniak, together 
with a t eam of archaeologists, geologists, an thro-
pologists and archaeobotanis ts , for nearly 20 sea-
sons. According to recent geological studies the 
site, which is si tuated on a smali hill, rests on the 
surface of the ped iment , in a smali valley which 
was once a t r ibu ta ry of the Nile (Stankowski, this 
volume) . The site consists of two set t lement mid 
dens and a burial g round . The m i d d e n s are the 
result of accumula ted set t lement debris originally 
swept away f r o m the surface of the occupat ion 
area by the inhabitants . Radiocarbon dates ac-
quired f r o m charcoal ranged f r o m 5960 to 5030 
BP (4850-4250 cal BC). The excavations in the 
middens yielded a rich assemblage of set t lement 
remains including lithic artefacts, gr indstones , 
potsherds and animal remains (Krzyżaniak 1991). 
T h e un ique naturę of the site is also apparen t 
in the bur ia l g round . Here , the conten ts of the 
graves d o c u m e n t a local Neol i th ic c o m m u n i t y 
with a wel l -developed social s t ruc tu re and fu -
ne ra ry cus toms (Krzyżaniak 1991). T h e assem-
blages of an imal r emains f r o m the m i d d e n s were 
par t icular ly large and diverse, and p rov ided 
evidence for an early pas tora ł e c o n o m y in the 
Cent ra l Sudan based on cattle, sheep and goats 
(Gaut ier 2007). Finally, p lant impress ions pre-
served in the po t t e ry (Klichowska 1984, Stemler 
1990), and plant r emains tha t were encoun te r ed 
du r ing the 1999 and 2001 and earlier seasons 
(Krzyżaniak 1991) were s tudied. 
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Non-charcoal plant remains 
In 1999 and 2001, botanical samples were taken 

f rom the settlement middens as well as f rom the in-
dividual graves within the cemetery. On the mid
dens, samples were collected within a 1x1 m grid 
which was vertically subdivided into lOcmlayers. 
From each layer within a sampling unit, botanical 
samples of ca. 10 litre each were taken. Ali samples 
were drysieved through 1.0 and 0.5mm sieves. A 
total of 61 samples from the middens was processed, 
and 15 f rom the graves. The 1999 and 2001 seasons 
produced very few plant remains (see Table 1). The 

botanical assemblages contained mainly smali piec
es of charcoal. The only types of plant remains other 
that charcoal were charred fragments of fruit Stones 
of Zizyphus and hackberry (Celtis). There are sev
eral possible explanations for this limited preserva
tion of plant remains. The degree of fragmentation 
of the charcoal suggests strong (wind) erosion and 
exposure to alternating wet and dry conditions after 
the site was abandoned. 

The charred fruit Stones of Zizyphus recovered 
f rom Kadero indicate that this plant was being 
used, possibly as food. The fruits of most species 

Table 1. Summary table of plant remains recovered f rom Kadero (field seasons 1999 and 2001) 

Sample Charcoal Plant remains other than charcoal 

Sąuare A1/3 (+) - -

Sąuare A1/4 (+) - -

Sąuare A1/5 ++ Zizyphus fruit stone - 3 frg 

Sąuare A1/6 + - -

Sąuare A2/2 (+) Zizyphus fruit stone - 2 frg 

Sąuare A2/3 + Zizyphus fruit stone - 21 frg 

Sąuare A2/4 (+) Zizyphus fruit stone - 11 frg 

Sąuare A2/5 (+) Zizyphus fruit stone - 12 frg 

Sąuare A2/6 - - -

Sąuare A3/1 - - -

Sąuare A3/2 (+) - -

Sąuare A3/3 (+) - indet. fruit stone - 1 frg 

Sąuare A3/4 (+) -

Sąuare A3/5 (+) - -

Sąuare A3/6 - - -

Sąuare A4/3 (+) - -

Sąuare A4/4 - - -

Sąuare A4/5 + - -

Sąuare A4/6 + Zizyphus fruit stone - 4 frg 

Celtis fruit stone - 2 frg 

Sąuare A5/2 - - -

Sąuare A6/1 (+) - -

Sąuare A6/2 (+) - -

Sąuare A6/3 ++ Zizyphus fruit stone - 8 frg 

Sąuare A6/4 + Zizyphus fruit stone - 6 frg 

Sąuare A6/5 + - -

Sąuare A6/6 (+) - -

Sąuare A7/1 + Zizyphus fruit stone - 7 frg 

Sąuare A7/2 + Zizyphus fruit stone - 10 frg 

Sąuare A7/3 (+) Zizyphus fruit stone - 5 frg 

Sąuare A7/4 - - -

Sąuare A7/5 - - -
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Sample Charcoal Plant remains other than charcoal 

Sąuare A7/6 (+) - -

Square A8/1 - - -

Sąuare A8/4 (+) - -

Sąuare A8/5 - - -

Sąuare A9/1 - - -

Sąuare A9/2 - - -

Sąuare A9/3 (+) - -

Sąuare A9/4 (+) - -

Sąuare A9/5 (+) Zizyphus fruit stone - 1 frg 

Sąuare A10/1 - - -

Sąuare A10/2 (+) - -

Sąuare A10/3 (+) - -

Sąuare A10/4 - - -

Sąuare Bl/2 - - -

Sąuare B2/2 - - -

Sąuare B3/2 - - -

Sąuare B4/2 (+) - -

Sąuare B5/2 - - -

Sąuare B5/3 - - -

Sąuare B6/3 ++ - -

Sąuare B6/4 - - -

Sąuare B6/5 (+) - -

Sąuare B6/6 - - -

Sąuare B7/3 - - -

Sąuare B7/4 - - -

Sąuare B8/2 - - -

Sąuare B8/3 - - -

Sąuare B9/2 - - -

Sąuare BI0/2 - - -

Sąuare 681, under grinstone (+) - -

Grave 226 (+) Celtis Fruit stone with fruit flesh - 1 frg 

Grave 226, pit fili (+) - pottery - 1 frg. (impression) 

Grave 228 (+) - -

Grave 229 (infant) ++ indet. parenchyma - 1 frg 

Grave 232 + Zizyphus fruit stone - 2 frg 

Grave 233 (+) indet. seed -1 

Grave 237, pit fili - - fish bone (+) 

Grave 239, pit fili (+) - -

Grave 239, pot - - -

Grave 240, pit fili - - -

Grave 241, pit fili (+) - -

Grave 242, pit fili - - fish bone (+) 

Grave 243, pit fili (+) Zizyphus fruit stone - 1 frg 

Grave 244, pit fili (+) - -

Grave 245, pit fili - - -

Freąuency scalę: - = no plant remains, (+) = few fragments, + = freąuent, ++ = numerous 
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of Zizyphus are edible, and they can be eaten fresh 
or processed, as a mush or as cakes. The fruits 
are also easily dried and stored and acąuire a soft 
date-like ąuali ty after only a short storage per iod 
(Dagher 1991). The Zagawa people in Sudan still 
make a type of meal f rom dried Zizyphus fruits but 
also extract the seeds f rom the crushed Stones and 
grind these (Tubiana and Tubiana 1977). The seeds 
are likely to be rich in proteins and fat, al though 
no data on the subject has been published yet. In-
terestingly, all Zizyphus remains f rom Kadero are 
actually crushed stones, which suggests extraction 
and use of the seed (Fig. 1). Zizyphus stones are 
hard and rather thick-walled, and their f ragment-
ed state therefore suggests that they were being 
crushed intentionally. This pat tern of preservation 
- i.e. as crushed charred stones - is also known 
f rom other early sites such as the Early Neolithic 
Nabta Playa in southern Egypt (Wasylikowa and 
Kubiak-Martens (1995). 

The presence of smali and deeply concave lower 
grindstones, or mortars, in Kaderos stone tools as-
semblage may be associated with the exploitation of 
Zizyphus seeds. The working surface of the grind
stones tends to be very coarse and uneven, with 
numerous traces of chipping. These 'mortars were 
probably used in combination with club-shaped 
pestles, the working surfaces of which display al-
most identical use wear (Jórdeczka, this volume). 

A few charred specimens of Celtis fruit stones 
were also recovered f rom the Kadero middens and 
graves. One f ragment recovered f rom grave 226 
had some fruit flesh still attached to the stone (Fig. 

b " • -w 

Fig. 1. Charred remains of Zizyphus fruit stones 
recovered from the midden at Kadero 

(Sąuare A2, 1999). 

Fig. 2. Charred fruit stone of Celtis with some flesh 
still attached to the stone, recovered from the Grave 

No.226 at Kadero in 1999 

2). Numerous mineralized stones of African hack-
berry (Celtis integrifolia) f rom the Kadero mid
dens were earlier reported by Krzyżaniak (1991), 
and one specimen was photographed by Stempler 
(1990). Presumably the cherry-like fruits of Afri
can hackberry were consumed at Kadero. Closely 
related to African hackberry is Celtis australis, 
fruit stones of which are known f rom Neolithic 
Catalhóyuk in southern/central Anatolia, Turkey 
(Helbaek 1964). At Catalhóyuk, fruits of Celtis 
were interpreted as a useful seasonal food source. 

Charcoal analysis and a reconstruction of woody 
vegetation around the site 

The analysis of wood charcoal f rom the midden 
deposits and the graves was carried out by Barakat 
(1995). The main objective of this study was to re-
construct the woody vegetation at and around the 
site dur ing the occupation period. Before present-
ing the results, however, a few preliminary remarks 
have to be made. 

Assuming that the people at Kadero collected 
the firewood for their hearths in areas easily acces-
sible f rom the site, the charcoal represents trees and 
shrubs that would have been part of the local veg-
etation. Moreover, people at any site, and hence also 
at Kadero, would have needed wood for other pur-
poses as well - such as artefacts and construction -
for which they may have deliberately selected wood 
of a specific type and species. After having been 
used for other purposes this wood may eventually 
also have ended up as fuel. One charcoal assem-
blage may therefore contain a mixture of firewood, 
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which is usually collected near the settlement, and 
wood for other purposes, which may have come 
from local stands of woody vegetation but may also 
have been gathered farther away. 

The most noticeable characteristic of the char-
coal assemblages f rom both the middens and the 
graves in Kadero is the relatively large proport ion 
of Acacia species, including Acacia senegal (gum 
acacia), A. seyal (red acacia) and A. nilotica (gum 
Arabie tree) (Barakat 1995). Acacia seyal and A. 
nilotica both grow on high slopes and along the 
banks of the Nile and its tributaries, on clayey 
soils. These two high-growing trees are a common 
element of the vegetation in seasonally inundat-
ed areas, which stresses the proximity of Kadero 
to the Nile floodplains (Barakat 1995), or at least 
to the smali tr ibutary of the Nile as suggested by 
more recent geological research (Stankowski, this 
volume). Other taxa represented in the charcoal 
assemblage include Balanites aegyptiaca, a tree 
belonging to a riparian type of vegetation which 
tolerates a wide variety of soil types, f rom sand to 
heavy clay. On clayey soils in the short grass sa-
vanna, but also on the mud plains of the Nile and 
its main tributaries in the Central Sudan, it is of-
ten associated with A. seyal. Perhaps also associ-
ated with a riverine environment is another tree, 
the dum palm (Hyphaene thebaica), fruit stones of 
which were found in one of the Early Neolithic in-
humations at Kadero (Krzyżaniak 1991). 

Acacia senegal, a smali acacia tree represented 
in the charcoal record (Barakat 1995), is an ele
ment of several types of vegetation in the Sudan, 
f rom semi-desert grassland on sandy soils to short 
grass vegetation on clayey soils, as well as the sa-
vanna woodlands. Other species present in the 
charcoal assemblage include three typical desert 
and semi-desert species such as Cassia senna, Cap-
paris decidua, and Maerua crassifolia. They mainly 
grow on sandy soils but can also be found on the 
short grass savanna in Central Sudan. Two other 
plants in the charcoal assemblage, Cadaba glandu-
losa and Grewia villosa, represent Sahelian taxa. 

One single fragment of charcoal was attrib-
uted by Barakat (1995) to a gymnosperm species 
belonging to the Cupressaceae family, possibly Ju-
niperus (juniper). According to Barakat, wood or 
charcoal of this taxon must have arrived at the site 

f rom a great distance, possibly f rom the Red Sea 
hills which is the nearest location where Juniperus 
grows, but which are 500 km away. 

To summarize: Barakat (1995) concluded that 
the charcoal assemblage at Kadero indicates that 
the vegetation around the site dur ing the oceupa-
tion period consisted of dry scrub and thorn sa-
vanna. She tentatively interprets the absence of 
species characteristic of the nor thern sections of 
the dry thorn and scrub savanna such as Acacia 
tortilis and Leptadenia pyrotechnica, as possible 
evidence for a more southern type of vegetation 
dominated by Acacia senegal. Barakat fur ther sug
gested that the vegetation around the Neolithic 
settlement at Kadero was strongly influenced by 
human activities such as (controlled) fires, the fell-
ing of trees (for firewood and t imber) and grazing. 

Plant impression on pottery from Kadero 
Plant impressions on pottery are impressions 

made by plant materials as temper and burn t away 
when the pottery was fired. 

Two series of studies have been carried out on 
plant impressions on the pottery f rom Kadero. 
The first series was carried out by Dr. Melania 
Klichowska and published in 1984. Klichowska 
studied nearly 170 impressions of plants on the 
potsherds and claimed to have identified domesti-
cated sorghum (Sorghum vulgare = S. bicolor) and 
finger millet (Eleusine coracana) as the two most 
frequent impressions on Kadero pottery. In addi-
tion, Klichowska identified impressions of wild 
grasses including Setaria, Antropogon, Digitaria 
and Panicum. Unfortunately Klichowskas conclu-
sions are unreliable, mainly because none of her 
identifications has been convincingly document-
ed or photographed. The most serious objection, 
however, is the fact that these identifications of -
supposedly - domesticated sorghum were largely 
based on measurements of the casts of plant im
pressions, while size is in itself not a sufficiently di-
agnostic feature to distinguish wild varieties f rom 
domesticated ones. 

The second series of studies was a re-examina-
tion of earlier work on Kadero materiał, carried out 
by Dr. Ann Stemler and using scanning electron 
microscopy (1990). In addition to Kadero pottery 
Stemler also studied plant impressions on pottery 
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f rom other Neolithic sites in Central Sudan in-
cluding El Zakiab, U m Direiwa and El Kadada. In 
the Kadero pottery, Stemler identified mainly wild 
sorghum (Sorghum bicolor ssp. arundinaceum) and 
other grasses f rom the wild millet group (probably 
Setaria). In addition to grasses, there were impres-
sions of hackberry (Celtis) fruit stones/fruits, and 
possibly also of seeds of watermelon (Citrullus sp.) 
and water lily (Nymphaea sp.). Stemlers identi-
fications of wild sorghum were mainly based on 
impressions of spikelets, which morphologically 
closely resembled those of Sorghum bicolor ssp. 
arundinaceum. Stemler suggested that although 
all studied impressions of sorghum spikelets ' look 
like wild sorghum' the possibility cannot be ruled 
out that the sorghum in the pottery impressions 
f rom Kadero is a primitive domesticate, or a mor
phologically wild but nonetheless cultivated form. 
Stemler (1990) also found wild sorghum and other 
panicoid grasses (Setaria, Pennisetum) as spikelet 
or grain impressions on pottery f rom three other 
Neolithic sites in Central Sudan, including El Za
kiab, Um Direiwa and El Kadada. 

Pre-domestication cultivation of sorghum 
Although the early use of wild sorghum as food 

throughout the eastern Sahara is archaeologically 
well documented (Wasylikowa and KubiakMar
tens 1995; Barakat and Fahmy 1999; Wasylikowa 
and Dahlberg 1999), the evidence for its early do
mestication remains elusive and highly question
able. Domestication is generally considered to 
have succeeded the method of harvesting cereals 
whereby the grainbearing inflorescence is cut off. 
In time, this practise would lead to the develop
ment of domesticated cereals, because it selects for 
genotypes that retain their grains rather than shed 
them upon maturity, as wild cereals do to facili
tate natural dispersal. Harvesting by sweeping or 
stripping the grain off the plant or inflorescence, 
however, does not lead to cereal domestication, 
because this method affect the plant populations 
no different than natural processes (Stemler 1990). 

The oldest evidence of the use of wild sorghum 
as food has been recovered f rom the Early Neolith
ic site at Nabta Playa in South Egypt and dates to 
about 8000 BP (Wendorf et al. 1992, Wasylikowa 
et al. 1995). In addition to wild sorghum (assigned 

to Sorgum bicolor ssp. arundinaceum), there were 
also other grasses f rom the millet group (Echinoc-
hloa colona, Panicum turgidum, Setaria, Digitaria 
and Brachiaria) that were most likely harvested 
f rom wild stands (Wasylikowa and KubiakMar
tens 1995, Wasylikowa et al. 1997). Interestingly, 
grains of sorghum clearly outnumbered all other 
species in the assemblage of charred plant remains 
at Nabta Playa. This suggests that sorghum played 
a significant role relative to other grasses f rom the 
(wild) millet group. Perhaps wild sorghum was se
lected and harvested separately, which is easily ac
complished due to its bigger grain size compared 
with other panicoid grasses. It seems that at one 
point (perhaps just in some years) sorghum have 
become a main cereal. Nabta may have been one 
of the locations where early attempts at the cultiva
tion, but not yet domestication, of wild sorghum 
took place (Wasylikowa and Dahlberg 1999). 

The ąuest ion of possible pre-domesticated cul-
tivation of sorghum has also been raised in asso-
ciation with the Neolithic settlement at Kadero. As 
Haaland has suggested (1987), the Early Neolithic 
farmers in Central Sudan harvested wild cereals 
either by stripping the grain f rom the plant or by 
sweeping the fallen grains off the ground. Neither 
method would favour the genetic changes usually 
associated with domestication. 

It is quite possible that cultivation of morpho
logically wild cereals, particularly sorghum, was 
practiced by the early farmers in Kadero. Interest
ingly, lithic artefacts that could have been used as 
harvesting tools, such as sickle inserts, were notice-
ably absent at Kadero (Kobusiewicz, this volume). 
Grindstones, however, were present and show 
elear evidence of having been heavily used (Jór-
deczka, this volume). They had most likely been 
used to grind grain, other uses being less likely, 
which suggests that grain was being processed at 
the site. Among the lithic implements f rom Kade
ro are a considerable number of blades of the type 
'gouges', which display traces of intensive use and 
which were very likely originally hafted (Kobusie
wicz, this volume). Although the function of these 
blades is unclear, various suggestions have been 
made. Haaland (1987), for example, has argued 
that these gouges, which are also known from 
other Early Neolithic sites in Central Sudan, were 
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farming tools and specifically hoe blades, used to 
prepare the soil for the cultivation of sorghum,. 

Ali current evidence - the impressions of wild 
sorghum spikelets on pottery, the absence of har-
vesting tools and the presence of possible farming 
tools (the 'gouges') and grindstones - in combina-
tion suggests that methods associated with pre-do-
mestication cultivation of sorghum and possibly 
other grasses f rom the millet group were practiced 
at the Neolithic site at Kadero. In spite of the lim-
ited data available at Kadero, this seems to support 
the hypothesis of a late origin and dispersal of do-
mesticated forms of African cereals. 

The domestication of sorghum is indeed con-
sidered to be a late event, possibly even as late as the 
beginning of the Christian era (Clark and Stemler 
1975, Rowley-Conwy et al. 1999). Although there 
is generał consensus nowadays that sorghum was 
probably first domesticated in north-eastern Af-
rica, most likely in the savanna zone (e.g. Doggett 
1988, Harlan 1995), various authors have pre-
sented contradictory and unsubstantiated claims 
for an early domestication of sorghum in Arabia 
and India (see discussion in Rowley-Conwy et al. 
1999). However, the most reliable evidence for do
mesticated sorghum comes f rom three locations 
in the Middle Nile region. These are Meroe, where 
sorghum remains were dated to 20 ± 127 BC non
cal. (Stemler and Falk 1981); Jebel el Tomat in Cen
tral Sudan, where remains f rom a storage pit were 
dated to AD 245 ± 60 noncal. (Clark and Stemler 
1975) and Qasr Ibrim in southern Egypt, where n o 
radiocarbon dates are available for these remains 
but where stratigraphical evidence suggests a date 
of AD 100 (RowleyConwy 1991). This distribu
tion pattern of the archaeological record of the 
oldest known domesticated sorghum is consistent 

Fig. 3. Sorghum bicolor subsp. arundinaceum, 
South Africa 

(photograph by D.B. Hoare). 

with the results of studies of ancient DNA in sor
ghum. DNA analysis of the Qasr Ibrim sorghum 
indicated a fairly recent origin and dispersal of do
mesticated sorghum, possibly no earlier than the 
lst mil lennium BC (RowleyConwy et al. 1999). 

Conclusions 
The charred plant remains recovered at Kadero 

are few in number and represent a smali rangę of 
plant species. We cannot explain this lack of botani
cal evidence away by concluding that we d idn t look 
properly for it, for clearly we did. It seems that we 
must consider other explanations for the limited 
presence of plant materiał. Preservation conditions 
are probably a significant factor. At any futurę exca-
vations carried out at Kadero, the study of patterns 
of subsistence and food production and -processing 
should also involve other disciplines or complimen-
tary archaeological approaches, such as phytolith 
analysis of the stone tools (especially grindstones), 
analysis of use-wear traces on flint implements and 
various other stone tools, and stable isotope analysis 
of human bone and last but not least, examination 
of calculus f rom human teeth. 
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Introduction 
Radiocarbon dates f rom the site at Kadero 

(Central Sudan) are based on 14 samples made 
in different periods in four different laboratories 
- Trondheim (T), Koln (KN), Dallas (SMU) and 
Poznań (Poz) (Table 1). Dates obtained f rom labo
ratories of Trondheim, Koln and Dallas are con-
ventional ones, whereas those f rom the Poznań 
Radiocarbon Laboratory are AMS dates. 

In most cases the materiał dated consisted of 
freshwater mollusk shells, in 6 samples described 
as 'Nilotic bivalves' (Krzyżaniak 1982:38). Two 
other samples consisted of shells of Aspatharia Sp. 
Two fur ther dates were made on charcoal and in 
the case of last two, made in Trondheim it is not 
specified in publication what was submitted for 
dating - charcoal or shells (Haaland 1987). Of the 
14 samples 6 come f rom graves and 8 f rom the set-
tlement middens. 

The calibrated 14C dates shows a substantial 
spread of dates within the rangę of ca. 5000 years 
BC1. That is due to 2 much younger AMS dates 
made on charcoal (Table 1). The youngest came 
f rom grave 132 where only unde te rmined h u m a n 
bones were found. The date - 370±40 years A D 
(Poz-4164) points to the Late Meroitic or Post 
Meroitic Period. The second date comes f rom 
grave 243. It contained h u m a n bones of unde
termined sex and age only. Charcoal f r om the 

grave gave a date of 2760±80 years BC (Poz-4308) 
which would place that inhumat ion in the termi
nal Neolithic Period. 

The remaining twelve dates are related to the main 
occupational phase recorded at Kadero, namely to -
to Neolithic Period. The dates rangę from ca. 4600 to 
3800 years BC covering most of the Early and Late 
Neolithic of Central Sudan (Fig. 1). 

Radiocarbon chronology of the Neolithic 
occupation at Kadero 

The twelve dates related to the Neolithic phase 
came f rom different archaeological contexts. Eight 
dates f rom materials were made within the settle-
ment (Table 1): five came f rom the nor thern part 
of the site (Northern midden) while three others 
f rom the southern extension of the occupation 
area were made the so called Southern midden. 

The distribution of dates points to a chrono-
logical diversity of both middens. The settlement 
remains recorded within the Nor thern midden 
are considerably older and related to the Early 
Neolithic phase (Fig. 2). Occupation starts here 
around 4600 years BC and continue to ca. 4300-
4200 years BC. The oldest date f rom this part of 
the site is 4560±110 BC (T-2188) and the youngest 
4210+100 years BC (KN-2823). 

After 4300/4200 BC the nor thern part of the 
site was most probably abandoned and the settle-

1 Ali the age determinations uscd in this tcxt arc calibrated dates BC with the cxccption of date from gravc 132 that is an AD one. Cali-
bration with CalPal, vcrsion March 2007 (Wcningcr, Joris 2007; Wcningcr et al. 2007). 



418 
KADERO 

Table 1. List of radiocarbon dates for Kadero site. 

No. Lab. No. 
Radiocarbon 

ageBP 
Callibrated 

age BC 
Location Materiał dated References Remarks 

1 Poz-4164 1660±30 370±40 (*) grave 132 charcoal Late Meroitic 
Period (?) 

2 Poz-4308 4150±30 2760±80 grave 243 charcoal terminal Neo-
lithic (?) 

3 T-2189 5030±70 3830±90 settlement, Southern 
midden shell (Nilotic bivalves) Krzyżaniak 1982 

4 T-2188 5260±90 4110+110 settlement, Southern 
midden shell (Nilotic bivalves) Krzyżaniak 1982 

5 SMU-482 5280±90 4120±100 
settlement, Southern 

midden shell (Nilotic bivalves) Krzyżaniak 1982 

6 Poz-4057 5380±40 4230±80 grave 203 charcoal 

7 KN-2823 5380±65 4210±100 
settlement, Northern 

midden shell (Nilotic bivalves) Krzyżaniak 1982 

8 Poz-4165 5415±40 4290±40 grave 202 shell of Aspatharia Sp. 

9 T2189 5460±70 4310±70 
settlement, sq. C-15, 

Northern midden 
charcoal/shell ? Haaland 1987 

10 KN-2821 5500±70 4360±70 
settlement, Northern 

midden shell (Nilotic bivalves) Krzyżaniak 1982 

11 Poz-4012 5550±35 4400±40 grave 202 shell of Aspatharia Sp. 

12 Poz-4014 5565±35 4410±40 grave 220 shell of Aspatharia Sp. 

13 KN-2822 5610±55 4440±60 
settlement, Northern 

midden 
shell (Nilotic bivalves) Krzyżaniak 1982 

14 T-2188 5700±100 4560±110 
settlement, sq. C-12, 

Northern midden 
charcoal/shell ? Haaland 1987 

(*) callibrated age AD 

ment was moved to the south where the occupa-
tion cont inued until ca. 3800 BC. The oldest date 
f rom the Southern midden is 4110±110 years BC 
(T-2188) while the youngest is 3830±90 years BC 
(T-2189). 

Besides the dates f rom the remains of the 
settlement, four dates were obtain f rom three 
graves. The oldest date, f rom Aspatharia Sp. shell 
- 4410±40 years BC (Poz-4014) came f rom grave 
No. 220. It contained bones of a smali child (In
fant I) and analysis of the grave inventory points 
toward the Early Neolithic phase. 

Two samples of Aspatharia Sp. shell f rom grave 
202 gave dates of 4400±40 years BC (Poz-4012) 
and 4290±40 years BC (Poz-4165) respectively. 
The grave was the burial of a smali child (Infant 
I) and furnished with pottery that suggest a Late 
Neolithic chronology of the grave. 

The last analysis was made on charcoal taken 
f rom the grave 203 and it is dated to 4230±80 
years BC (Poz-4057). Also this grave is an in-
humat ion of a child (Infant I) and the inventory 
found in the grave pit strongly suggest the Late 
Neolithic period. 

Plotting the dates f rom the graves against chro
nology of the settlement (Fig. 3) suggest a contem-
poraneous use of the cemetery with the occupation 
of the Nor thern midden and with the beginning 
of occupation of the Southern midden. However 
very limited number of available dates f rom the 
cemetery (6 dates) , as compared to total number 
of graves found (248 burials), force us to consider 
this hypothesis with caution. The dates f rom in-
humations correlated with the inventories indicate 
ca. 4300 years BC as a border between Early and 
Late Neolithic. 
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Fig. 1. Calibration of dates from Neolithic occupation at Kadero. Calibration with CalPal, version March 2007 
(Weninger, Jóris 2007; Weninger et al. 2007) 
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Fig. 2. Multiplot of radiocarbon dates for Northern and Southern midden of the Kadero site. 
Calibration with CalPal, version March 2007 (Weninger, Jóris 2007; Weninger et al. 2007) 
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Fig. 3. Multiplot of radiocarbon dates for the Northern and Southern midden and the samples graves of Kadero 
site. Calibration with CalPal, version March 2007 (Weninger, Jóris 2007; Weninger et al. 2007). 

Finał remarks 
Radiocarbon dating of organie materiał ob-

tained from settlement and cemetery of Kadero 
site place it within the rangę of Early and Late Neo-
lithic of the Central Sudan area. 

The limited number of dates do not allow to 
observe details in chronological changes over 
800 years of Neolithic oceupation of the site. 
One problem in this context is related to the 
dating of shells of freshwater mollusks which 
predominate the sampled materiał. Nilotic bi-
valves can absorb and accumulate older carbon 
dissolved in and carried by Nile waters. That 

reservoir effect might sometimes substantially 
change results of radiocarbon dating of aquatic 
organisms. Good example of such a process is 
the result of analysis of 2 Aspatharia Sp. shell 
samples from grave 202. Obtained from the same 
pit gave dates that differ at minimum 130 years. 
Analysis of grave goods suggests the younger 
date as more appropriate. In this context, to ob-
tain more precise and reliable 14C chronology of 
the Neolithic oceupation it would be necessary 
to continue a dating program concentrating on 
AMS dates on finds made of organie materials of 
terrestrial origin. 
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Kadero is an exceptionally rich site. It is also 
the best explored prehistorie site in Sudan and 
one of the best researched sites in northeastern 
Africa. It would not be so were it not for Lech 
Krzyżaniak and his enthusiasm, perseverance 
and organizing skills. His premature death inter-
rupted a finał publication that he had emdsaged 
practically from the start of the excavations. It 
is this legacy that Krzyżaniaks friends and col-
leagues have taken up and brought to a successful 
completion in giving us this volume. 

Kadero was explored for seventeen seasons. 
The digging was not limited to the campsite, which 
is represented by two separate middens, but en-
compassed also an extensive burial ground. Both 
the camp and the cemetery belonged to a Neolithic 
culture designated by researchers as the Khartoum 
Neolithic, part of the Khartoum Tradition. Radio-
carbon dating has placed this culture in the second 
half of the 5th and at the beginning of the 4* mil
lennium BC (4600-3800 cal. BC). 

The area of the site is approximately five hec-
tares. The cultural layer is about 50 cm thick. It had 
been much thicker but the upper parts are gone ow-
ing to longtime deflation. The surface is strewn with 
objects and production waste of stone and flint, as 
well as with abundant pottery. The coating layer that 
these finds created effectively protected the lower 
cultural level on the site. The cemetery which ac-
companied the site was used for the duration of the 
oceupation. Of the 248 graves that were explored 26 

were much later burials; these have been presented 
separately in this volume. 

The fieldwork at Kadero has been multi-disci-
plinary from the start, calling upon not only ar-
chaeologists of different specialties, but also natu-
ral scientists: archeozoologists, archeobotanists 
and geomorphologists. Physical anthropology also 
of major importance in the investigations. 

These efforts provided data to illuminate the cul
tural development process of the Neolithic peoples of 
central Sudan and the environmental background in 
which it was taking place. An extensive description of 
the emdronment comes in a separate chapter includ-
ing the climate and the floral and faunal cover in the 
different ecological zones around Kadero. Supple-
menting this description is a discussion of the geol-
ogy and geomorphology of the site and its surround-
ings relevant to Neolithic settlement in the area. 

The following chapters in the book are strictly 
archaeological, discussing the layout of the settle
ment and cemetery, the planigraphy of the burial 
ground and detailed description of the burials 
and grave goods; the Meroitic-period graves are 
included as well. Next come overviews of ves-
sel pottery, lithic and stone implements, a set of 
stone maces, bone and ivory objects, jewelry, and 
an absolutely uniąue musical instrument. Three 
separate chapters are devoted to presentations of 
archaeozoological and archaeobotanical results, as 
well as an analysis of the human population from 
the point of view of physical anthropology. The 
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volume ends with a detailed analysis of radiocar-
bon dates obtained for the site. 

This extensive and exhaustive publication 
presents the results of many years of research at 
Kadero, carried out with the application of modern 
methodologies f rom the fields of both archaeology 
and the related natural sciences. The study mate
riał is held in storage at the Museum in Khar toum 
and the Archaeological Museum in Poznań, where 
it will be available for examination whenever new-
ly developed research methods will promise to be 
more effective in terms of the obtained results. 

For the present, the outcome is a fairly com-
plete picture of a group of Neolithic inhabitants of 
the Middle Nile region from the turn of the 5* and 
the 4* millennium BC. These people camped on a 
smali mound of older geological formation washed 
around by the river flood, surrounded by several 
different species of acacia and dum palm, and at a 
certain distance dry scrub and thorn savanna. They 
kept cattle and to a smali degree also goats or sheep, 
but it was hunting and gathering that provided their 
main subsistence. The hunted game included pri-
marily antelopes, also gazelle, hares, hippopotami, 
giraffes and all kinds of predators. Fish were a mi
nor part of the diet despite the nearness of the river. 
Both riverine and terrestrial snails were collected in 
numbers. Fruit of Zizyphus and Celtis (hackelberry) 
were also collected. It cannot be proven that sor-
ghum, identified among the impressions found on 
the ceramics, was cultivated or only intensively col
lected. Large numbers of querns discovered at the 
site indicate that sorghum, the wild variety as well 
as varieties in early stages of domestication, consti-
tuted part of the food consumed at the site. 

The Kadero inhabitants seldom passed forty in 
age; a few of the men lived to be over fifty. Average 
adult mortality was 30.8 years for men and 27.7 
for women. Child mortality among children under 
seven years of age was very high (16.7 %). 

Burial traditions remained unchanged through-
out the existence of the site. The dead were buried in 
the camp, immediately after death, in grave pits of 
round or approximately oval shape, laid out on the 
side in more or less contracted position. The grave 
inventory, although not always present, included a 
bigger or smaller set of vessels presumably with a 
food content, tools and flint knives, palettes, maces, 

beads of carnelian, shell and other materials, brace-
lets of hippopotamus bone and bone tools. 

The differentiated grave inventories reflect dif-
ferences in social status of the buried individu-
als. This picture of a stratified Neolithic society is 
augmented by finds of stone maces in elitę graves. 
Similar maces f rom later periods have been inter-
preted as symbols of wielded power. 

The graves have also yielded a rich pottery col-
lection, including caliciform beakers that appear to 
have been widely distributed wherever the Khar
toum Tradition has been recognized. The beakers 
were made exclusively for burial purposes. 

Quartz, chert and rhyolite, more seldom other 
fissile rocks, had an important role in the life of the 
Kadero community, serving to produce arrowhead 
points and crescent inserts used to make knives with 
bone handles. An original slicing technology was ap-
plied to the production of these inserts. A set found in 
one of the graves, including quartz stands, a pounder 
and retouching tool for processing fissile rocks, sug-
gests some kind of specialization of the production. 

Different kinds of ąuerns, grinders, pounders, 
palettes, maces and other objects were also used in-
tensively. Ocher must have been used in rituals form
ing part of the spiritual life of the Kadero inhabitants, 
as well as for more mundane economic purposes. 

Large mammalian bones were made use of for 
the production of hunting weapons, perforators, 
handles for bone tools, not to mention musical in-
struments, such as the percussion instrument made 
of hippopotamus bone found in one of the graves. 

All the results point to an intentional use of a broad 
rangę of different ecosystems found in the neighbor-
hood of the site, starting with the river and its terraces 
and ending in the adjoining savanna and nearby hills. 
Research has also indicated an awareness of the loca-
tion of sources of various raw materials, rhyolite for 
instance, this minerał being found in the region of the 
fifth Nile cataract situated some 60 km away. 

While not complete by any means, the resulting 
picture of a Late Neolithic community inhabiting 
an area on the Middle Nile has clearly contributed 
to our understanding of this period in the prehis-
tory of northeastern Africa. In doing so, it has ful-
filled the chief aims of many years of archaeologi
cal explorations and the goal of recording all the 
results in fuli in book form. 
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This site is si tuated some 20 km nor th of t he centrę of Khar toum and 6 km to the east of the Nile.The site 
is covered a lmost ent i re ly w i t h the remains of a Khar toum Neol i th ic occupat ion. Some potsherds of the 
Early Khar toum t rad i t ion have been also f ound at the site and may be the remains of a seasonal camp of 
this f i sh ing-hunt ing-ga ther ing g roup .The Neol i th ic remains are composed of t w o set t lement middens 
and a cemetery. 

The Kadero site has yielded f inds that have enriched the archaeological inventory of the Khartoum Neolithic 
culture, bu t it seems that the real impor tance of this site stems f rom its un ique character: it has a sett lement 
and burial g round that be longed to the same human group, thus shedding l ight on a broad spectrum of all 
aspects of l i fe.Considering the wider impl icat ion concerning the structure of this early pastorał society is of 
part icular importance. 

Lech Krzyżaniak, Kadero 
In: D.A.Welsby and J.Anderson (eds) Sudan AncientTreasures, London 2004. 
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