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The site of Tree Shelter gives the rare possihiititget an idea on the Neolithic vegetation andses by
humans during their visits to the Red Sea Mountalfgypt, an area still poorly studied from an ar-
chaeobotanical point of view. The main source @haeobotanical information for this study, are wood
charcoals from the Neolithic layers of the siteq#aeological Horizons (AH) 1-4). Additional plantomo-
fossil material from several ovicaprine coprolitegs analysed. In an earlier publication (Moeyersras.
1999) identifications were provided from two wodshecoal samples from the two lowermost levels AH4
and AH5. They were no longer available for the presanalysis because they have been submittedGor
dating.

The site is located in a tributary wadi of the w&idmein at Gebel Umm Hammad, Red Sea Moun-
tains. The detailed climatic and environmental éows of the site are described in Vermeerstlal.
(chapter “Physical environmental context “, thiokp

The modern arboreal vegetation of the Tree Sheltati is limited to a lonelyAcacia tree at the en-
trance of the wadi. The modern vegetation in tleabrarea of the Red Sea coastal land between veadi Q
and the Nubian desert (lat. 26°-24°N) is describgdKassas and Girgis (1970) and Zahran and Willis
(1990). As for the non-arboreal vegetation of theeel Shelter wadi and the Sodmein wadi no ar-
chaeobotanical record is available, the main camaitbns of the modern plant cover concern the free
mations, especially in the wadis — the main platiifat in the surrounding of the site. Generallyoasa-
tions of Acacia raddiana, A. tortilis and A. ehrenbergiana represent the principal vegetation in the main
wadis today. There are also associationSabfadora persica, Leptadenia pyrotechnica, with more limited
distribution are communities ddalanites aegyptiaca. In wadis with higher groundwater tablamarix-
communities occur. Wadis are subject to extensiazigg because they contain vegetation that iserich
than in other types of desert habitat and theyeasdly accessible for herders and their domesiimals.
This lead in the beginning of the 2@entury and especially after active cutting of plezennial vegetation
in the 50-60ties to overexploitation and partlyiection of the tree vegetation in the area (Hob®39).

The site was mostly not permanent, connected witltihg activities and represents Epipaleolithic and
Neolithic occupation in the area (Vermeersthl.2002). This is of major importance for the intetption
of the found wood charcoal assemblages.

3.1- Method and materials

The wood charcoal material studied originates galyefrom hearths, but also outside occasionally
from stray finds and was collected by hand picKiogn visible concentrations. This sampling stratems
dictated by the poor preservation conditions ofgfe. The laboratory study was carried out on malinu
broken charcoal (> 2mm) in three anatomical pléirensversal, tangential and radial) with reflecigtt
microscope. Identification literature (Falkhal.1986, Neuman 1989, Neumann et al, 2001) was used in
combination with the reference collection of modemod housed at the Laboratory of Archaeobotany of
Africa, University of Frankfurt. The counts of chaal fragments were presented as percentage faiios
the total number of charcoals studied per archagdbdhorizon (fig. 59). Additional to this an esation
of the frequency (in %) of the main found taxahia samples of AH 1-3 was made (fig. 60).

During the interpretation of the results it wasessary to take into account the large variatiohiwithe
different archaeological horizons (respectivelyugmtion phases) in the available number of woodoctza
fragments and samples (fig. 59, “total number adrcbal pieces studies” and “total number of the-sam
ples”). Because of the morphological resemblancéhefvarious species, the identifications of Acacia
wood are indicated asAtacia-type”. In the area under consideration the mosbable Acacia-species
according to the distributions mentioned in Kassad Girgis (1970) arAcacia tortilis, Acacia raddiana
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Table 19 - Results of the wood charcoal analystbefite Tree Shelter — absolute number of thadou
wood charcoal fragments.
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ME/96/26/15 26 10 7 200
ME96/53/33 3b 1
ME/96/53/41 3
1 ME/96/53/47 3 1
ME96/53/55 3 11 3 1 2
ME/96/53/56 3b 5
total 25 4 1 2
ME/96/11/20 27 34 7 2 1 8 3
ME/96/11/79 27 2 4
1-2 ME96/12/5 28 1
ME/17/9 35
total 36 7 9 2 5 8 4
ME/96/54/2 4 4 8 1| 5000
ME/96/59/102 8b 4 1
ME/96/59/154 8b 9 1
ME/96/59/379 8b 1 4
2 ME/96/60/99 9 12
ME/96/60/75 9 1
ME/96/60/119 9 2
ME/96/60/122 9 23 13
total 46 26 5 3
ME/96/55/43 5 1 4
5.3 | ME/96/55/70 5 5 1
ME96/55/123 5 4 1 9 2 3
total 4 1 9 3 4 3 1
ME/96/59/386 8b 23 1 4930
ME/96/14/2 23 8 1 1 5840
ME/96/59/38 19 18 3
ME/96/10/35 20a 15 4 3
ME/96/52/357 9 9 28
ME/52/357 9 9 6
ME/96/52/357 2 9 9
ME/96/59/356 8b 17 1
ME/96/59/365 8b 17 8
ME/96/59/379 8b 19 4
3 ME/96/59/38 8b 18
ME/96/60/614 9| 12 4| 14 6630
ME/96/59/387 8b 7 2
ME/96/60/358 9
ME/96/60/485 9 1211 8
ME/96/10/35 20a 15 1 6770
ME/96/60/121 1
total 32 4 73 1 4 7
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and A.ehrenbergiana. The group “indet” includes mainly vitrified piece$ charcoal in which the wood
anatomical structure was not preserved.

Additional to the wood charcoal, an attempt was entdobtain botanical information on some aspects
of the paleoeconomy by means of pollen and plamtrofassil analysis of sheep/goat coproliths. Frathb
ME 96/60/154 (AH3) and ME 96/59/83 (AH2), three ndjtes were taken and each cluster was treated as
single sample. The material was soaked in distilfater for 24 hours and sieved for macrofossileuggh a
25Qum filter. The filtrate was prepared on standardcpoure by treatment with KOH, HC and HF for pol-
len analysis. The samples were mounted in glycenmestudied under light microscope.

3.2 - Results

The wood charcoal analysis of the Tree Shelterisiteased on the study of 52 samples with a total
number of 436 charcoal fragments, all from AH1 td3A The results of the analysis are given in tdlde
and figure 59. The wood charcoal assemblages fhendifferent archaeological horizons are more ss le
homogenous in their composition, with a dominantc@aacia andSalvadora persica, but a change in the
proportions is noted with an obvious decrease bfg8ara-wood and increased use of the Acacia-wbod.
the AH1-2 (the period around or after 3.8 ka cal3® BP) wood o¥izphus also appears. The two sam-
ples from the oldest level with charcoal preseoraiAH4) only yielded unidentifiable, heavily fragmied,
wood charcoal material. Looking in the frequenctineations of the main found taxa for the AH1-3 also
domination of Acacia an@alvadora persica is visible. The dominance &lvadora in AH3 seems to be
not so significant base on its frequency in thedas) than on number of pieces.

The study of the coprolite samples revealed littentifiable material. Pollen was not preserved,tha
macrofossil material showed numerous fragments addatissues. In the coprolites from ME 96/60/154
(AH3) small unidentified charcoal particles werea#able. Such charcoal material usually indicatedk
ing of the animals in close surrounding of the hnmecupation (di Lernia 2001)

3.3 - Reconstruction of the vegetation around the site based on the found wood char -
coal assemblages

The studied wood charcoal gives an idea on the waedetation in the surrounding of the site espe-
cially during the period covered by the AH1 to AfBom 5.6 ka calBC [6.77 ka BP] on ). The material
found presents vegetation typical for contractededevegetation of wadis and depressions whererwate
accumulation allows growing of perennials with &pl@oot system (Walter 1990). Representativesisf th
group are dominating the wood charcoal assemblagaglyAcacia andSalvadora. After 7.0 ka calBC (8
ka BP) more stable conditions with regular and kessvy torrential rains, compared to the Early ldetee,
occurred near the site (Moeyersons 1999). This agé allowed, as the wood charcoal analysis shows,
the developmenAcacia stands. The development of the wadi vegetationavgiadual process of accumu-
lation of sediments with ephemeral and partly peianvegetation, which allowed the creation of aulg
seated, permanently wet-soil layer which underiesupper layer subject to desiccation in the dassa
(Kassas & Imam 1954, Walter 1990). Finally a stagest have been reached when the deposits became so
thick that desert shrubs and trees would have ldén to establish themselves (Kassas & Imam 1954).
Such a scenario is also supported by the higheichoomtent of the valley slopes between 6500-4980 B
(Moeyersons 1999, table 1). At all the stageswhdi habitat must have been subjected to accidémtal
rents that may have destroyed the vegetation astiedbaway the sediments. Usually the central pés
wadi-bed, probably had no plant cover so the véigetanust have been restricted to the sides, whreh
usually covered by a perennial plant growth inahgdscrub and open forest types. During the studipge
most probably stands dfcacia (A. radiana dominating today in the main wadi&, tortilis and A. ehren-
bergiana — the tributariesandSalvadora developed. Thécacia trees are growing usually on a more coarse
sediment (Kassas and Girgis 1970). The modern conitims of Salvadora persica are associated with silt
terraces of the principal wadis. These silt degasie usually richer in their salt content (0,1890%o0) than
those ofAcacia ehrenbergiana (Kassas and Girgis 1970%alvadora’s abundance in the wood charcoal
assemblages from fifth millennium calBC of Makhadm#Vermeersctet al.1992) and third millennium
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calBC from Adaima (Newton 2005) indicates thatdistribution in the region was extensive during the
Middle Holocene. The wood charcoal frdveerua crassifolia and Ziziphus might originate from speci-
mens which probably grew as shrubs or as tregseiAdacia-stands. Today only sporadic treesSafva-
dora and few specimens dflaerua crassifolia are found in the the area of the Red Sea Hillgnbube-
tween the 28-26° N (Hobbs 1989).

The identifications mentioned by Moeyersons (198Bwood charcoal from the AH3 from samples
given for **C analysis showed the presence of maiktgcia-type, Salvadora persica, Cadaba farinosa,
Maerua crassifolia, Capparis decidua, and Tamarix sp.. That wood charcoal assemblage resembles quite
well the ones documented through the present study.

Tamarix, a taxon that isisually considered as typical for the area (Zahvditlis 1992), is absent except
in the uppermost levels of the site (fig. 59). $amy, Tamarix is lacking from the Predynastic wood char-
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Figure 61 - Wood charcoal assemblage of Tree Shalfgercentage ratios of counted wood fragments

coal assemblages from Makhadma 4 (Vermeeeseth 1992). This could be connected with the environ-
mental conditions around the site, but also witm@ang biases. For the second speak the resultgofl
charcoal from the AH5, analysed prior to its destion for **C dating, which contain somEamarix frag-
ments (Moeyersons 1999). Another explanation cbeldonnected with the limited availability &&marix
in the surrounding of the sitdamarix is predominantly growing in oases and along thie Nver and it
only occurs sporadically in rain-fed areas. Tol#st type areas belongs the vicinity of the siteeT8helter.
Also due to the extreme conditions in the desertcibmposition of the wadi vegetation is dependerthe
available flora in the broad neighbourhood. Wadisi@pressions enclosed between 'walls' that airestte
cliffs represent habitats with considerable isolatiso that different wadis at comparable stagedewél-
opment may house vegetation-types different inr thefistic composition though similar in their stture,
function and dynamics (Kassas 1952). This couldt@her explanation for the absencelafarix in the
found Neolithic wood charcoal assemblage.

The anthracological materials from the contempavardayers of the nearby cave of Sodmein (ca. 6300
BP) show a similar picture of the wadi vegetatiathva predominance dfcacia cf. tortilis, Cadaba fari-
nosa andSalvadora persica (Moeyersongt al. 2002).

The wood charcoal materials available for this gtirdm the earlier AH4 were so badly preserved that
no identification was possible. Some idea of thgetation prior to this periods is given by the wabtr-
coal analyses from the used for C-14 charcoals ffoe® shelter (Moeyerscat al. 1999) wich consist of
Tamarix, Acacia-type, Celtis type, Balanites aegyptiaca. From the contemporary layers (7090-7470 BP) of
Sodmein cave (Moeyersah al. 2002) domination oTamarix was established. In both cases, however, no
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exact quantification of the identifications was yided, which hampers their integration with the naata
from Tree Shelter.

On the vegetation history corresponding to the sildigth, layer at the site nothing can be saichas
wood charcoal material was identified from it.

3.4 - What can the wood char coal assemblages can say on the paleoenvironmental
conditions?

As no wood charcoal data is available from the ARS8, botanical information on the paleoecology
about this period could be used. The next AH4 ahtB Ar-om Tree Shelter (Moeyersoesal.1999) and
contemporary layers from Sodmen cave (Moeyergbak 2002) give a picture quite similar to that estab-
lished for AH3 by the present study. This is tr@epexially considering the principal compositiontoé
plant taxa found. In the both AH(4 and 3), present&ahelian elements (likBalvadora persica and
Maerua crassifolia) is observed. The appearance for such kind ofte¢ige in the Eastern Sahara during
the period around 5.9-5.5 ka calBC (7.0-6.5 ka @¥umann 1989) was interpreted as increased ptacipi
tion and temperatures in the region. The prevalei&alvadora persica in the lower part of the diagram
(AH3) most probably corresponds to more humid cooi$ in the area. This small tree is less toletant
soil drought and is confined to localities where thpographic and climatic conditions offer beapply
of moisture and higher temperatures (Kassas argigGi®70). These requirements of the plant cormedpo
well with the more humid climatic conditions forettperiod between 6.9-3.8 ka calBC (8.0-5.0 ka BP)
documented by previous studies at Tree Shelter yblsenset al.1999) and at the nearby Sodmein cave
(Moeyersons et all 2002), the Red Sea Hills (ButiZ#99) and by regional correlations (Neumann 1989,
Hoelzmannet al.2004). The dominance @&&alvadora persica in the wood charcoal assemblage from the
period 5.6-5.5 ka calBC (6.77-6.63 ka BP) or AHZ dmsistent with the sedimentological evidence from
the site proving higher frequency of less heavpgand higher humic content in the valley slofBab/a-
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Figure 62 - Frequency (in %) of the main found taxthe samples of AH 1-3

dora persica prefers areas where groundwater is readily aVailtdy example in seasonally wet sites and
along drainage lines in arid zones. The tree ig &bltolerate a very dry environment with mean ahnu
rainfall of less than 100 mm. Highly salt toleraiban grow on coastal regions and inland saloik(Kas-
sas and Girgis 1970).

In general the wood charcoal assemblages of the $helter do not differ greatly trough the indiogti
more or less stable conditions during the perid@37 ka calBC (6.77-4.93 BP). This correspondd wel
with the broad paleoclimatic estimations for Easteahara (cf. Kuper and Kropelin 2006).
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3.5 - Palaeoeconomic implications of the botanical materials studied from the site

The wadi vegetation, especialjcacia, is attractive for use both as fuel wood and amahnfodder.
Most probably the wood charcoal assemblage repieserch activitiesAcacia tortilis leaves of young
trees are eaten by goats and sheep, but the maim ohthis species is in its pods, which can bey vel-
merous and are picked up from the ground and dateall African livestock. At the time when pods are
mature, they are often the main source of foodsfmep and goats (Briggsal.1999). Salvadora fruits are
sweet and edible. The pulp contains glucose, fagctnd sucrose. It is a rich source of calciumaiointg
about 15 times the amount present in wheat (vonddh{ 986). The use @alvadora as fodder plant at the
site is quite plausible too. Leaves and young shao¢ browsed by all stock, but normally cattlendo
occur in the driest part of tH& persica distribution range and hence it tends to be valuete as a camel,
sheep and goat forage. Its leaves make good faakldreir water content is high (15-36%) (von Makdel
1986).

The decreasing number 8&lvadora persica finds during the Neolithic occupation could be wected
not only with decreasing humidity, but also withnmintense use of the plant as both fuel and fodden-
sidering the archaeological evidence for sporadimupation of the site especially during the eariiétd
and 5, the more intense Neolithic economy with ghesence of domesticated ovicaprine (Vermeeesch
al.2002, Linseele, Van Neer this book) may have hatlanger effect on the plant ecosystem. Twigg mate-
rial in the wood charcoal assemblage and in theaprine coproliths is also a hint in this direction

Another used plant documented in the wood chane@deérial isZiziphus sp. The presence @fziphus
spina-christi in Sahara is considered as anthropogenic intramtucturing the Neolithic, due to its fruits
which could be eaten and transported by humansaaimdals (Barakat 2001). The appearanc&izphus
sp. in the wood charcoal assemblage of Tree sheltae final occupation phases of the site (AHI¥2yht
be indication of such anthropogenic introductiorit of

3.6 - Conclusion

The wood charcoal assemblage of the Tree Sheltavssh well developed wadi vegetation with domi-
nance ofAcacia and Salvadora persica. Concerning the environment of the site, the botdrevidence
corresponds quite well with other sources of paaetogical information from previous studies andvas
more humid conditions than the modern situatiore Tiecrease dfalvadora persica through the AH3-1
could be connected with more intense use of thet filam the Neolithic population as well with inasng
aridity through the last 3 occupation phases ofsitee Traces of charcoals found in ovicaprine obirs
show domestic animals were kept at the site dutiegeriods covering AH3 and AH2.

83



