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Figure 14.1. Map of the el-Amarna plain, illustrating work reported in Chapters
14 and 15.

In the Main City, samples were taken from the Small Temple (M:1-3), three
random house sites (N:1-3), and a circular, perhaps ornamental pond structure
(S:1-2; Figure 14.1).

Samples from wadi sediments (P:1-2), the River Nile (R:1-3}, and desert sand
(T:1) were also taken (Figure 14.1).
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TABLE 14.1: SAMPLE LOCATIONS AT EL-AMARNA

Sediments analysis

Sample Site Aluvial brick Marl brick Natural feature
Al Workmen ‘s Village X
enclosure wall
2 X
3 X
4 X
B:1 W.V.: House 86 X
Long Wall Street
2 Mortar
3 Mortar
4 X
Cc:1 M18 :north section wind-blown sand
2 grey mottled surface
3 bedded sandy loam
b1 site X1 X
2 X
E:1 Quarry 1 marl with gravel
marl with gravel
F: Quarry 2 marl
2 marl
G:1 Stone Village X
J4:1 North Palace: lower course
enclosure wall
2 upper course
3 mortar
K:1 North City:
granary
L:1 North City: upper course
Itouse U24.1
2 lower course
M:1 Main City: east wall
Small Temple
2 1st pylon
3 2nd pylon
N: Main City:
3 house sites
2
3
S:1 Main City: upper course
circular structure
2 lower course
U:1 North City: gypsum (?}
U24 .1 estate
2 alluvium
3 ash
P:1 wadi sediments sand
2 gravel
R:1 Nile sediments sand
2 silt
3 clay-silt
T:1 desert sediments wind-blown sand
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Sediments analysis

TABLE 14.2: % CLAY, Z SILT. % SAND

Sample 7% Clay 7% Silt % Sand
A:l 07.5 17.5 75.0
2 07.5 21.25 71.25
3 06.25 18.75 75.0
4 10.0 20.0 70.0
B:1 18.75 25.0 56.25
2 17.5 18.75 63.75
3 13.75 15.0 71.25
4 18.75 18.75 62.5
C:1 10.0 05.0 85.0
2 11.256 0v.5 81.25
3 15.825 10.625 73.75
D:1 13.75 21.25 65.0
2 12.5 15.0 72.5
E:1 11.25 28.75 80.0
2 12.5 82.5 35.0
F: 06.25 38.75 35.¢
2 08.75 48.75 42 .5
G:1 18.75 30.0 51.25
J: 06.25 26.25 67.5
2 13.75 356.25 50.0
3 10.0 27.5 62.5
K:1 10.0 28.75 61.25
L:1 08.75 31.25 60.0
2 06.25 28.75 85.0
M:1 08.75 18.75 2.5
2 11.25 46.25 42.5
3 12.5 65.0 22.5
N:1 05.0 32.5 82.5
2 03.75 20.0 76.25
3 06.25 18.75 75.0
S:1 08.75 26 .25 85.0
2 03.75 01.26 45.0
U:2 11.25 05.0 B3.75
3 08.75 12.5 78.75
Pa 03.75 06.25 90.0
2 08.25 06.25 87.5
R:1 02.5 02.5 95.0
2 17.5 58.75 23.75
3 26.25 73.75 00 .00
T:1 00 .00 02.5 97.5

{medium sand}. and platykurtic kurtosis indicating a sub-equal mix of two
populations within the fraction (Folk 1966), the medium and fine sand (Figure
14.3; Tables 14.3, 14.4, 14.5). On Lhe other hand, the silt fraction is poorly
sorted, bul displays platykuriic kurlosis, and either positive or negative
skewness depending on whether coarser or finer sill respectively is more
dominant (Figure 14.3; Tables 14.3, 14.4, 14.5).
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Figure 14.2. % clay, % silt and % sand for all samples.

The composition and statistical measures of Lhese bricks suggest that the
raw materials are all naturally occurring sediments in the el-Amarna area
that have undergone same mixing and sorting in sifu, as well as a result of
their manufacture into brick. The uniformly high medium sand content
suggests the influence of wind-blowing as an agency of transport and
deposition. The "puddling” process during brick manufacture would tend to
concentrate the finer size grades, the longer the suspension was allowed to
settle.

A study of modern methods of making alluvial mud brick (French 1981)
found that ash and/or straw are used as binding agents in the making of the
briek. Excavation at estate U24.1 revealed a possible working yard with piles
of dung/alluvium and ash, which may have been intended for use in the
meking of bricks. Other inclusions found in the bricks at el-Amarna are halfa
grass, wood, seeds and pottery. This suggests that brick composition was very
much a matter of what was easily and locally obtainable.
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Sediments analysis

TABLE 14 .3: THE FOUR STATISTICAL MEASURES FOR
ALL THREE FRACTIONS WHERE POSSIBLE

Sample Mz d Sk K
N:t 03.63 00.02 -0.39 00.%4
2 02.98 00 .26 -0.47 01.15
P:1 02.05 00 .06 0.1 01.39
R:1 02.5% 00.73 -0.22 02.28
T:1 01.53 00.26 -0.13 01.77

By comparison, at Karnak two distinct types of mud brick camposition were
discerned. The first and most comron Lype was a sandy loam containing
sandstone fragments and broken pottery as well as ash and straw. The second
Lype was a silt loam with no solid inclusions, only straw. But, as at el-Amarna,
the sediment composition of the bricks at Karnak was daminated by the
nature of the local alluvium. The variation in brick composition at el-Amarna
is more probably due to the particular loci where Lhe raw materials were
collected and to the individual making the bricks, rather than being
determined for specific constructional purposes. But it seems that bricks with
greater and coarser amounts of gravel were more often used in the lower
courses of buildings in the main city. It has been suggested for the Workmen's
Village (Kernp 1980: 10-12) that a government agency may have supplied proper
mud brick [or enclosure walls and foundation courses, but the finishing was
left to the inhabitants with whalever materials were at hand. This would
accounl for the lack of consistency in brick composition as well as the use of
marl brick.

The composition of the marl bricks (I0YR 6/3 to 7.5YR 6/B) exhibils a
unirmodal distribution dominated by medium/fine sand wilh small, even amounls
of other grain sizes. Marl bricks appear Lo have a much higher clay content
than the alluvial bricks (Figure 14.2; Table 14.2). The sand fraction is well
sorted, whereas Lhe silt fraction is poorly sorted (Figure 14.3; Tables 14.4,
14.5). The kurtosis for bolh fractions is platykurtic or mesckurtic, depending
on whether there is a sub-equal or equal mix of grain size populations within
cach fraction (Folk 1966), (Figure 14.3; Tables !'4.4, 14.5). The skewness for both
fractions is either slightly negative or positive, depending on whether there is
a Lail of coarser or finer grains respectively (Figure 14.3; Tables 14.4, 14.5).

The desert mar]l framn the Lwo possible quarry sites immediately to the
south of the Workmmen’s Village is camposed ol almost equal proportions of sand
and silt, with some clay. In particular, the process of making the marl bricks
appears to have concentrated the medium modes of the sand and silt, whereas
the natural sources displayed strongly coarse/fine bimodal sand and silt
distributions. The statistical measures are very much the same as for the marl
bricks (Figure 14.3; Tables 14.4, 14.5), thus indicating similar sorting
characleristics and sources of sediment. But the variation in composition is
again probably due more to the particular locus chosen for the quarrying of
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14.8 The grey surface in front of the Walled Village [2]

Sample C:2 (Figure 14.4) is from a distinctive stratum al the Workmen's
Village site. It forms the Lopmosl surface of accumulations of organically rich
debris. It spreads inmmediately in front of the village, covering Lhe T-shaped
basins and lapping over the wall stumps of the earlier range of animal pens
(Building 350; Kemp 1881:7, Figure 2, Plate I11.2; Kemp 1983:8, Figure 3). It
occurs over parts of the undisturbed floor deposits of the later animal pens
{(Building 400). It reappears lowards the upper end of the sloping rubbish fill
in the main quarry (Kemp 1983:7, Figure 2). It occurs again al Lhe Zir Area, in
squarc J6, as a crusl covering a deposit of soft, [ine ashy material over the
sand filling an ancienl pit {Chapler 5). This surface i3 always very even, and
is frequently, perhaps always, covered directly by clean, wind-blown sand (as
in the case of sample C:2, see Figure 14.4). Its most distinctive visual feature
is a white moltling of Lhe pale grey surface. Small orange blotches also oceur
which are probably abraded sherds. The surface appears to be slighlly more
campact than the underlying material, and thus to have the "feel” of a crust
during excavation.

Sediments analysis of the sample C:2 provides nothing distinctive in
composition. But three possible causes of Lhe grey colouration can be
considered. It may be the result of waterlogging, or the eluviation of iron and
organic matter as a consequence of leaching, or the presence of ash. It is
improbable that the moltling results from the first process. It may be due to
the presence of ash, and/or to the exposure of the horizon lo the action of
percolating water (i.e. “weathering”). The mottling is certainly not produced by
Lhe same phenomenon as produced the salt precipilale in the marl bricks.

It was noled in 1983, during the excavatlion of floor deposit in Lhe later
animal pens {Building 40C), that where the floor deposit had been covered and
protected by rubble from the collapse of walls, the pale mottled crust faded
away. This observalion helps to confinm that it is a product of long exposure
to weathering, and adds weight to evidence that the older animal pens,
Building 350, were ruined and eroded well before the site was abandoned.

14.7 Conclusions

1. The composition of alluvial bricks exhibits a bimodal distribution, either
dominated by the medium sand size fraction with a subordinate medium sill
content, or as a mixture of two sub-equal populations of medium sand and silt.
The gravel and other inclusions vary at randam.

2. The camposition of the desert marl bricks, by contrast, has a unimodal
distribulion dominated by the medium sand size fraction. Gravel is the major
inclusion, but its content varies at randam.

3. The alluvial bricks at el-Amarna exhibit less uniformity of compesition than

[2] The following section is an addition Lo the original report, and was
writlen joinlly by French and Kenp.
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Sediments analysis

the Last Karnak alluvial bricks. Their composition is similarly dominated by
the composition and sorting characterislics of the local alluvium.

4. There does not appear to be any correlation belween brick camposition and
definite constructional purposes. The materials that were locally available, and
the people making Lhe bricks were probably mainly responsible for the
compositional variation observed.

5. The process of "puddling” all the ingredients before moulding the bricks is
also partly responsible for the concentralion of the sand fraction, and, to a
lesser extent, the medium silt fraction. The longer the ingredients are
"puddled”, the greatcr the concentration of finer material in the brick.

6. The three major natural sources of the sedimenls are wind and water
transport, and Nile deposits. These processes mainly delermine the sorting
charactcristics of the sand and sill fractions, and the mineralogical
camposilion of the samples.
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Geamorphology and prehistory
east of the Southern Tombs (Figure 14.1).

The Lhree possible Middle/Upper Palaeolithic flint sites are located on Lhe
¢. 25-metre level, immediately Lo the north and easl of the Workmen's Village
(Figure 14.1). They have probably been exposed by deflation and were seen as
dense, black concenlrations of flint, ¢. 10 square melres in area, against the
greyish-white limestone background. A wide erea of diffuse {lint scatter was
associated with Sites B and C on the prominence on which they are situated
to the north of the Workmen's Village, and over the isolated "tump” on which
Site A is located. Thesc areas may have been utilized because the flint was
naturally exposced and occurring in great abundance at these particular
localions. Moreover, the c. 25-melre Lerrace level forms a natural "peninsula”
of land, relatively oult of reach of the erosional effects of the periodic flood
waters which would have emerged from the Royal Wadi to Lhe north and the
Greal Wadi to the south (Figure 14.1) during flash floods.

These three sites appear to belong to Lthe same industry end will therefore
be discussed Logether. The flinls represent a poor industry, characterized by
cores, core remmants, flakes, and a few blades, wilh few Lools in evidence
(Figures 15.1-4). The lack of Llools and little evidence of utilization or
retouching suggest that only the preliminary working of the flint was carried
oul on site. The finishing of the tools probably occurred eisewhere, possibly at
habitation sites closer to the River Nile. The flints range from very fresh (Site
A) to well weathered (Sites B and C) condition, and exhibit little patina. Two
types of core were produced from flint pebbles and nodules: Levallois-type
cores (Figures 15.1-4), and cores with striking platforms (Figurcs 15.1-2). The
Levallois-type cores are more common, but are generally only core ramnants;
some appear Lo have been utilized as scrapers or denticulate tools (Figures
15.3-4). Rectangular and oval flakes (Figures 15.1-2, 4) were produced from
these cores. The platform cores are less common, but produced fairly numerous
blades and bladclcts, many of which have been utilized (Figures 15.1-4). In Lhis
respect, the flints from all three sites are similar to, but very much the poor
relations of the three sites found on the west bank of the Nile between Asyut
and Nag’ Hanmadi in Middle Egypt at Beit Allam, Nazleli Khatin and el-Rifa
{(Vermeersch, et al. 1978a). But these sites were siluated in Lthe lower desert.
Two Upper Palaeclithic sites in the same area at el-Gat'a and Beit Khalilaf
have been located at vailey border levels, and are dominated by blade Lools
{Vermeersch, el al. 1978a). Consequently, Lhe three el-Amarna sites may be a
local Lransitional Middle/Upper Palaeolithic industry.

The lower desert area west of Lhe Royal Wadi belween the c¢. 25-melre level
and the Northern Tombs (Figure 14.1) revealed a diffuse scalter of possible
Middle Palaeolithic flint material, in particular Levallois flakes (Figure 15.5). As
mentioned here, Middle Palaeolithic sites in similar lopographical positions
have been discovered elsewhere in Middle Egypt, such as abt Beit Allam
(Vermeersch, et al. 1978a). Thus, there is Lhe possibility that future erosional
processes may reveal sites in the lower descrt at el-Amarna,

The high desert plateau is apparently devoid of flints. Bul, as only ihe
first half kilometre, or sc, east of the scarp face was investigated, there may

possibly be sites further to the east.
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Figure 15.1. A selection of flints from Site A. Scale 1:1.
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Geomorphology and prehistory

Figure 15.2. A selection of flints from site A {continued). Scale 1:1.

Figure 15.3. A selection of flints from Site B. Scale 1:1.

The area behind and to the south-east of the Southern Tombs (Figure 14.1)
revealed only a few flint artefacts. They are mainly made of brown iflint
(I'igure 15.6). This areca is composed of highly eroded limestone at the c. 25-
meLre+ level, which is much dissected by wadi activity and the consequent
accurmulations of sand and gravel. It is possible that a combination of poor
quality flint and the greater distance to the Nile made this an unsuitable area
for flint working, or erosional activity may have removed or obscured the
sites.
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Figure 15.4. A seleclion of flints from Site C. Scale 1:1.

The alluvial plain is also apparently devoid of {lint sites, but this is
probably due to the aggradalion and/or erosion of Nile sediments either
burying or removing sites, rather than a real absence of sites.

15.4 Conclusions and Recarmendations

1. There is sufficient Middle/Upper Palaeolithic [lint material to juslify a
future systemalic field-walking survey.

2. Before underiaking the survey, the lower desert and valley border levels
must be accuralely mapped at a large scale.

3. The mosl promising areas for intensive investigation are the lower desert
and c. 29-metre level to the north and east of the Workmen's Village site at
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