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Abstract Forty-three pottery samples from the New
Kingdom site at Amara West in Nubia (Sudan) were analysed
by optical microscopy and scanning electron microscopy-
energy dispersive X-ray spectrometry to identify pottery po-
tentially produced at the site. Twenty-two samples from mod-
ern local alluvial soils, modern locally made pottery and
archaeological material (mudbricks, daub, oven liners and kiln
fragments), likely to have been made from locally sourced
clays, were also studied. The analytically and microscopically
defined pottery fabrics were cross-correlated with macroscop-
ic fabrics defined on-site during fieldwork to demonstrate not
only the potential and limitations of both approaches but also
how the complementary datasets can provide new insights.
The mineralogical and chemical analyses, of 65 samples,
suggest that locally manufactured pottery included both
Egyptian-style tableware and Nubian-style cooking pots. At
the same time, the community at the site imported ceramics
from a variety of different regions, including Egypt itself.

Keywords AmaraWest . NewKingdom pottery . Thin
sections . SEM-EDX . Provenance . Nubia . Vienna system

Introduction

Amara West, located downstream of Sai Island and near the
modern town of Abri (Fig. 1), was the administrative centre of
Upper Nubia (Kush) during the Ramesside Period (ca. 1300–
1070 cal BC). Excavations by the Egypt Exploration Society
(EES) in 1938–1939 and 1947–1950 revealed a decorated
temple, storage facilities and houses, set within a walled town
(Spencer 1997, 2002). Burials associated with the town are
located in two cemeteries, to the north and northeast of the
settlement. A British Museum project, instigated in 2008, is
seeking to elucidate the lived experience of the ancient inhab-
itants and the permeability between Egyptian and Nubian
cultures, set within a bioarchaeological and environmental
framework (Ryan et al. 2012; Spencer et al. 2012; Spencer
2014a, b, in press).

In terms of geological context, Amara West is located on
the north (left) bank of the Nile, but originally upon an alluvial
island in the river, in the Cretaceous Nubian sandstone forma-
tion, which includes sandstone, siltstones and mudstone con-
glomerates. A formation of an undifferentiated schist group
(marble, quartzite and mica schist) and some outcrops of
younger granites are located southeast of the site, while to
the northeast lies a Silurian outcrop of coarse sandstone with
microfossils (Geological Map of the Sudan 1981). In addition,
sediments found at Amara West can be derived from forma-
tions much more upstream.

The pottery from the EES excavations has only been partly
published, identifying Nubian wares, painted and decorated
sherds, and 17 vessel forms, with little consideration given to
fabrics (Spencer 2002, pp. 13–39). The later introduction of
the Vienna system (Nordström and Bourriau 1993)
emphasised the significance of pottery fabrics, such as typical
‘Nile clays’ or ‘marl clays’.

The current fieldwork has produced a large amount of
ceramics from well-documented contexts covering the period
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between the late New Kingdom and the early Napatan Period
(ca. 1300–800 cal BC; see Spencer 2009, 2014b; Binder 2011;
Binder et al. 2011; Millet forthcoming). The majority of the
samples considered in this study come not only from houses
of various size within the walled town but also from a large
villa (E12.10) set in an extramural suburb outside the town
walls and cemetery.

Four broad groups of ceramics can be identified within the
excavated assemblages (Fig. 2):

1. Egyptian-style vessels, in Nile clay, dominate the ceramic
assemblages and include plates, jars, bowls, basins, pot
stands and lids. These shapes were mainly wheel-thrown
(except for bread trays and bread moulds) and intended
for cooking, storage and food consumption.

2. Egyptian imports, in marl clay and distinctive Nile silt
fabrics (Vienna system Nile D, and/ or mixed clay see
below and in Table 1), represent a very small percentage
of the assemblage (ca. 0.1 to 1 %). Almost exclusively
wheel-thrown, this category includes amphorae and small
containers used for the transport of ointments and
perfumes.

3. Imports from other regions (e.g. Levant and Greece, as
well as Egyptian copies), which are rare and mostly
wheel-thrown. They include Canaanite amphorae and
Mycenaean stirrup jars, used for storing and transporting
wine, oil and perfume.

4. Nubian-style vessels, which represent between 1 and 3 %
of the ceramic assemblages, occasionally up to 10 %,
were almost exclusively used for cooking. These are all
handmade in Nile silt fabrics.

The pottery samples discussed here were collected
during the 2009 and 2010 field seasons, when the
fabrics were first classified macroscopically by field
ceramicist Millet (Table 1). In turn, these were linked,
where possible, to the Vienna system (Nordström and
Bourriau 1993). This system, developed and widely used
in Egypt, is relevant here due to the geographic and
cultural setting of Amara West, and the predominance of
Egyptian-style vessels similar to those found at contem-
porary sites in Egypt. The Vienna system distinguishes
two main groups: fabrics in Nile silts, and in marl clays
rich in calciferous shales and mudstones found between

Fig. 1 (Left) Map of Egypt and northern Sudan showing the location of
the site, related settlements, and the modern potter at Abri Sab. (Right)
Key plan of Amara West, showing location of town on island and two

cemeteries on desert escarpment, with magnetometry data from Archae-
ological Prospection Services (University of Southampton)/British
School at Rome
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Esna and Cairo, and also deposits in the western and
eastern deserts, and the oases. Indeed, the range of fabrics
identified at Amara West correlates well with that found at
New Kingdom sites in Egypt (for example, Aston 1989,
1996, 1999, 2008; Bourriau et al. 2000a). Groups 3 and 4
above are not covered by the Vienna system, however
(Fig. 3).

A number of previous studies have used chemical and
mineralogical analyses on Egyptian pottery, Nubian pottery,
Canaanite amphorae found in Egypt and modern pottery in
Egypt. The aims of these studies were to identify imports and
local production and discriminate between Nile silts and marl
clays (e.g. Bourriau 2001; Bourriau et al. 2000a; at Kahun:
Desmond et al. 1986; at Lahun: Fitton et al. 1998; at Amarna:
Mommsen et al. 1992; at Memphis and Amarna: Smith et al.
2004; Bourriau et al. 2001; at Mendes and Karnak: Mallory-
Greenough et al. 1998; in Nubia: Carrano et al. 2008, 2009; at
modern Egyptian sites: Redmount and Morgenstein 1996. A
comparison between neutron activation analysis [NAA]

results and the Vienna system are discussed by Bourriau
et al. (2006).

Research questions

Given the variety of shapes and macro-fabrics in the ceramic
assemblage, and the large number of Egyptian-style vessels,
the aims of this project were:

& To seek to identify local and non-local production, and
where possible suggest provenances, for pottery found at
the site, using chemical and mineralogical analyses upon
samples representing the four broad groups cited above.

& To identify whether distinct clay sources for Nile silt
fabrics were used for locally produced Egyptian- or
Nubian-style vessels, and if there was any correlation
between form and fabric.

& To correlate the fabric classification undertaken during
fieldwork (macroscopically) and that in laboratory

Fig. 2 Examples of pottery:
C2000 and C4151 (from the
town) and C8008 (cemetery D)
are of Nile Silt in an Egyptian
style; samples C8009 and C9016
from the cemeteries are in Marl
clays. C2208 is an import; C2030
is an example of a Nubian
cooking pot (drawing scale 1:8;
drawings by M. Millet and
photographs by N. Spencer)
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analyses (microscopically), thus characterising the
mineralogical components of ‘Nile silt’ fabrics
(whether Egyptian-style or Nubian-style vessels)
and ‘marl’ fabrics, and in turn refining the field
classification.

This study of the Amara West pottery presents an
extensive dataset on ceramic production at a late second
millennium BC Egyptian town in Nubia, on the periph-
ery of the pharaonic world. The material offers the po-
tential to elucidate how the phenomena of cultural en-
tanglement (see Smith 2003; Van Pelt 2013) might have
affected ceramic production and trade, but also on diver-
gences in pottery production techniques as compared to
contemporary sites in Egypt proper. To date, only one
small pottery kiln, attributed to the earliest architectural
phase, has been discovered in the town. Identification of
local clays is thus particularly important in terms of
understanding the relative levels of external (from
Egypt) or internal supply of ceramic vessels, the latter
including not only production methods and forms con-
sistent with the contemporary repertoire in Egypt but
also distinctive indigenous (Nubian) traditions of prepar-
ing clay and producing different vessel shapes. This
study therefore considers for the first time a wide range
of reference material, such as modern, locally produced
pottery and local soils, as well as archaeological daub,
oven liners, mudbricks and kiln samples, to distinguish
locally produced and imported pottery. Two complemen-
tary methods, optical microscopy of thin sections and
compositional analysis for major and minor oxides, were
applied to the sherds and reference material.

Methods and sampling

Pottery

Forty-three samples of pottery fabrics from different
phases of the settlement were analysed in thin section
(Tables 1 and 2). The samples were selected on the
basis of differences noted in the initial, macroscopic,
study of the fabrics on site (AW1–AW25 and AW61–
AW65), with six additional samples to improve repre-
sentation of Nile clay fabrics (AW26–AW31). In order
to complete and refine the macro-classification, three
further pottery samples, which had not been attributed
to any macro-fabric, were also added (AW57–AW58
and AW60). The analysed samples come from occupa-
tion deposits (matrix of silt, organics and other debris),
c lay f loors , rubble layers and also layers of
windblown sand that accumulated between occupation
phases.T
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Archaeological clay and modern clay samples

Twenty-two samples of archaeological and modern clay-rich
materials considered to be of local origin were also studied, as
reference material to help in the identification of potentially
locally manufactured archaeological pottery within the sample
set (Tables 1 and 2).

Two mudbricks, from the villa (sample AW35) and a
storage magazine in the walled town (AW38), mud plaster
from the walled town (AW37), two fragments of ceramic oven
liner (samples AW66 and AW67; Table 1) and nine fragments
from the pottery kiln (AW200, 203, 205, 206, 207, 208, 209a,
209b, 210) were analysed. All are broadly contemporary with
the pottery samples, that is, ca. 1300–1070 cal BC. These
were complemented by modern reference material: unfired
prepared ceramic paste and a fired pottery fabric of the same
paste (samples AW36 and 50), supplied by a traditional potter
in Abrisab (Figs. 1 and 4), two local sediments from the river
banks at Abri and the island of Ernetta, 1 km upstream of
Amara West (AW51, 52), and four alluvial soil samples

collected northwest of the villa and north of the temple fore-
court (AW68, 69, 202, 204) (Table 1; Fig. 1).

Methods

Macro-analysis

For the macro-fabric classification, the fabrics were examined
using a ×20 lens and the following criteria were recorded:
texture, grain, section break and the colour of surface/section
with aMunsell Soil Chart. In addition, each different inclusion
(frequency, shape/sphericity, colour, size, nature) was de-
scribed as well as any vesicles (frequency, shape, orientation,
size, prints). Details on the shaping process and surface treat-
ment were also noted. On the basis of the fieldwork macro-
classification, 30 fabrics were distinguished: 14 were
interpreted as Nile silt fabrics (nine used for Egyptian-style
vessels, one apparently imported from Egypt (Nile D), and
four for Nubian-style vessels), seven as Marl clays, six as

Fig. 3 Macro-fabrics: Fabric 4
(Nile Silt: Egyptian style), Fabric
17 (Marl Clay: Egyptian style),
Fabric 12 (Nile Silt: Nubian
style), Fabric 30 (Import)
(photographs by N. Spencer)

Archaeol Anthropol Sci (2015) 7:399–421 405



T
ab

le
2

Fa
br
ic
gr
ou
ps

de
fi
ne
d
by

th
in

se
ct
io
n
pe
tr
og
ra
ph
ic
an
al
ys
is
(M

ic
he
la
Sp

at
ar
o)

of
po
ts
he
rd

sa
m
pl
es

fr
om

A
m
ar
a
W
es
t

Fa
br
ic
s

M
at
ri
x

In
cl
us
io
ns

Sa
m
pl
e/
s
nu
m
be
r
(B
M
)

G
ro
up

1
N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz

A
W
1,
3,
7,
9,
10
,1
1,
29
,3
0,

54
,2
01

C
om

m
on
:m

us
co
vi
te
,i
ro
n
ox
id
es
,o
pa
qu
es
,p
la
gi
oc
la
se
,f
el
ds
pa
r

R
ar
e:
bi
ot
ite
,c
he
rt
,c
la
y
fr
ag
m
en
ts
,s
oi
lp

el
le
ts
,a
m
ph
ib
ol
e,
vo
lc
an
ic
in
cl
us
io
ns
,m

ic
ro
cl
in
e,

or
ga
ni
c
m
at
te
r,
fe
ls
ic
su
b-
ro
un
de
d
ro
ck

fr
ag
m
en
ts

Su
bg
ro
up

a
N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz

A
W
2,
4,
5,
34
,5
5

C
om

m
on
:m

us
co
vi
te
m
ic
a,
py
ro
xe
ne
,o
pa
qu
es
,i
ro
n
ox
id
es

R
ar
e:
zo
ne
d
qu
ar
tz
,m

ic
ro
cl
in
e,
ro
un
de
d
ig
ne
ou
s
in
cl
us
io
ns
,a
m
ph
ib
ol
e,
ro
un
de
d
ca
lc
ar
eo
us

pe
lle
ts

(p
os
t-
de
po
si
tio

na
l?
),
so
il
pe
lle
ts
(i
ro
n
ox
id
es
,p
la
gi
oc
la
se

an
d
qu
ar
tz
),
or
ga
ni
cs

(A
W
55
)

Su
bg
ro
up

b
N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz
,o
rg
an
ic
m
at
te
r

A
W
13
,2
6,
27
,3
1,
56

C
om

m
on
:p

la
gi
oc
la
se
,i
ro
n
ox
id
es
,o
pa
qu
es

R
ar
e:
py
ro
xe
ne
,m

us
co
vi
te
an
d
bi
ot
ite

m
ic
as
,c
al
ca
re
ou
s
fr
ag
m
en
ts
,m

ic
ro
cl
in
e,
fe
ls
ic
ro
ck

fr
ag
m
en
ts

G
ro
up

2
N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz

A
W
6

C
om

m
on
:a
m
ph
ib
ol
e,
pl
ag
io
cl
as
e,
fe
ld
sp
ar
,p
yr
ox
en
e,
m
us
co
vi
te
,v
oi
ds

le
ft
by

bu
rn
in
g
of

or
ga
ni
c

m
at
te
r

R
ar
e:
po
ly
cr
ys
ta
lli
ne

qu
ar
tz
,c
he
rt
,b
io
tit
e,
m
ic
ro
cl
in
e,
ig
ne
ou
s
in
cl
us
io
ns
,h
or
nb
le
nd
e

G
ro
up

3
N
on
-c
al
ca
re
ou
s
an
d
m
ic
ac
eo
us

A
bu
nd
an
t:
qu
ar
tz
,m

us
co
vi
te
an
d
bi
ot
ite

m
ic
as
,f
in
e
cl
ay

fr
ag
m
en
ts

A
W
8,
12

C
om

m
on
:o

pa
qu
es
,p
la
gi
oc
la
se

R
ar
e:
ch
er
t,
ig
ne
ou
s
in
cl
us
io
ns
,e
lo
ng
at
ed

vo
id
s
le
ft
by

or
ga
ni
c
m
at
te
r

G
ro
up

4
N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz
,s
ub
-r
ou
nd
ed

ca
lc
ar
eo
us

fr
ag
m
en
ts

A
W
14

C
om

m
on
:e
lo
ng
at
ed

vo
id
s
le
ft
by

or
ga
ni
cs

R
ar
e:
py
ro
xe
ne
,p
ol
yc
ry
st
al
lin

e
qu
ar
tz
,a

sp
ar
ry

ca
lc
ite

fr
ag
m
en
t,
fe
ls
ic
ro
ck

fr
ag
m
en
ts
,m

us
co
vi
te

an
d
bi
ot
ite

m
ic
as
,a
m
ph
ib
ol
e

G
ro
up

5
V
er
y
ca
lc
ar
eo
us

an
d
ir
on
-r
ic
h

A
bu
nd
an
t:
qu
ar
tz

A
W
15
,2
1

C
om

m
on
:f
el
ds
pa
r,
m
us
co
vi
te
,o
pa
qu
es
,f
in
e
ca
lc
ar
eo
us

pe
lle
ts
,i
ro
n
ox
id
es

R
ar
e:
py
ro
xe
ne
,f
in
e
su
b-
ro
un
de
d
vo
lc
an
ic
in
cl
us
io
ns

Su
bg
ro
up

a
V
er
y
ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz

A
W
16

C
om

m
on
:i
ro
n
ox
id
es
,o
pa
qu
es

R
ar
e:
m
us
co
vi
te
m
ic
a,
py
ro
xe
ne

G
ro
up

6
C
al
ca
re
ou
s
an
d
no
n-
m
ic
ri
tic

(m
ix
tu
re
)
an
d
m
ic
ac
eo
us

A
bu
nd
an
t:
qu
ar
tz
,c
al
ca
re
ou
s
pe
lle
ts
,i
ro
n
ox
id
es
,o
pa
qu
es

A
W
17

C
om

m
on
:m

us
co
vi
te
m
ic
a

R
ar
e:
py
ro
xe
ne
,p
la
gi
oc
la
se
,a
m
ph
ib
ol
e,
cl
ay

fr
ag
m
en
ts

G
ro
up

7
C
al
ca
re
ou
s
an
d
fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
m
ic
ri
tic

ca
lc
ar
eo
us

fr
ag
m
en
ts
,m

ic
ro
fo
ss
ils

(g
lo
bi
ge
ri
ni
d
fo
ra
m
in
if
er
a)
,o
pa
qu
es

A
W
18

C
om

m
on
:q

ua
rt
z

R
ar
e:
po
ly
cr
ys
ta
lli
ne

qu
ar
tz
,v
ol
ca
ni
c
in
cl
us
io
ns
,f
el
ds
pa
r,
pl
ag
io
cl
as
e,
py
ro
xe
ne
,s
pa
rr
y

ca
lc
ite
,a

si
lic
a
gr
ai
n,

ch
er
t,
bi
ot
ite
,a

fe
ls
ic
ro
ck

fr
ag
m
en
t

G
ro
up

8
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz
(s
om

e
gr
ai
ns

ar
e
ve
ry

ro
un
de
d)
,c
al
ca
re
ou
s
fr
ag
m
en
ts

A
W
19

C
om

m
on
:p

la
gi
oc
la
se
,o
pa
qu
es
,i
ro
n
ox
id
es

R
ar
e:
py
ro
xe
ne
,m

us
co
vi
te

Su
bg
ro
up

a
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz
(f
in
er

an
d
be
tte
r-
so
rt
ed

in
cl
us
io
ns

th
an

gr
ou
p
8)
,c
al
ca
re
ou
s
fr
ag
m
en
ts

A
W
20

C
om

m
on
:c
la
y
pe
lle
ts
,p
la
gi
oc
la
se
,p
yr
ox
en
e,
am

ph
ib
ol
e

R
ar
e:
m
ic
ro
fo
ss
ils

Su
bg
ro
up

b
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz
,c
al
ca
re
ou
s
fr
ag
m
en
ts

A
W
22

C
om

m
on
:c
oa
rs
e
cl
ay

pe
lle
ts

R
ar
e:
am

ph
ib
ol
e,
pl
ag
io
cl
as
e,
m
ic
ro
fo
ss
ils

406 Archaeol Anthropol Sci (2015) 7:399–421



T
ab

le
2

(c
on
tin

ue
d)

Fa
br
ic
s

M
at
ri
x

In
cl
us
io
ns

Sa
m
pl
e/
s
nu
m
be
r
(B
M
)

Su
bg
ro
up

c
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz
(s
om

e
co
ar
se

an
d
ve
ry

ro
un
de
d
gr
ai
ns
)

A
W
23

C
om

m
on
:c
he
rt
,p
ol
yc
ry
st
al
lin

e
qu
ar
tz
,o
pa
qu
es
,i
ro
n
ox
id
es

R
ar
e:
py
ro
xe
ne
,p
la
gi
oc
la
se
,m

ic
ro
fo
ss
ils
,d
et
ri
ta
lq

ua
rt
z
of

co
m
po
si
te
m
et
am

or
ph
ic

or
ig
in

(s
an
ds
to
ne
?)
,a

fe
ls
ic
ro
ck

fr
ag
m
en
t

Su
bg
ro
up

d
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz

A
W
59

C
om

m
on
:c
al
ca
re
ou
s
fr
ag
m
en
ts
,c
la
y
pe
lle
ts

R
ar
e:
py
ro
xe
ne
,f
el
ds
pa
r,
m
ic
ro
fo
ss
ils
,s
he
ll
fr
ag
m
en
ts

Su
bg
ro
up

e
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz
,c
al
ca
re
ou
s
fr
ag
m
en
ts
(s
om

e
of

w
hi
ch

m
ig
ht

be
po
st
-d
ep
os
iti
on
al
)

A
W
65

R
ar
e:
fe
ld
sp
ar
,i
ro
n
ox
id
es

G
ro
up

9
N
on
-c
al
ca
re
ou
s
an
d

fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
qu
ar
tz
,c
al
ca
re
ou
s
fr
ag
m
en
ts

A
W
24

C
om

m
on
:m

us
co
vi
te
an
d
bi
ot
ite

m
ic
as
,f
el
ds
pa
r,
ch
er
t,
m
ud
st
on
e,
ir
on

ox
id
es
,o
pa
qu
es

R
ar
e:
sh
el
lf
ra
gm

en
ts
,v
ol
ca
ni
c
in
cl
us
io
ns

(m
ai
nl
y
fe
ld
sp
ar
),
fe
ls
ic
ro
ck

fr
ag
m
en
ts
,

ra
di
ol
ar
ia
n
ch
er
t,
am

ph
ib
ol
e,
sp
ar
ry

ca
lc
ite
,p
os
si
bl
y
se
rp
en
tin

e
G
ro
up

10
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz
,i
ro
n
ox
id
es

A
W
25

C
om

m
on
:c
la
y
pe
lle
ts
,c
al
ca
re
ou
s
pe
lle
ts

R
ar
e:
op
aq
ue
s

G
ro
up

11
N
on
-c
al
ca
re
ou
s
an
d
sl
ig
ht
ly

fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
qu
ar
tz
,f
in
e
an
d
ro
un
de
d
po
ly
cr
ys
ta
lli
ne

lim
es
to
ne

pe
lle
ts

A
W
57

C
om

m
on
:m

ic
ro
fo
ss
ils

(f
or
am

in
if
er
a)
,f
in
e
pl
ag
io
cl
as
e,
am

ph
ib
ol
e,
bi
ot
ite

w
ith

th
ic
k

la
m
el
la
e,
py
ro
xe
ne
,c
al
ca
re
ou
s
pe
lle
ts

R
ar
e:
op
aq
ue
s,
fi
ne

sp
ar
ry

ca
lc
ite

G
ro
up

12
N
on
-c
al
ca
re
ou
s
an
d

fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
fo
ss
ili
fe
ro
us

po
ly
cr
ys
ta
lli
ne

lim
es
to
ne
,c
la
y
pe
lle
ts
,i
ro
n
ox
id
es

A
W
58

C
om

m
on
:c
oa
rs
e
su
b-
an
gu
la
r
to

su
b-
ro
un
de
d
ba
sa
lt
fr
ag
m
en
ts
ba
sa
lt
fr
ag
m
en
ts
,c
oa
rs
e

fe
ld
sp
ar

(p
ar
to

f
w
hi
ch

is
w
ea
th
er
ed
),
qu
ar
tz

R
ar
e:
fo
ss
il
sh
el
ls
,f
in
e
ca
lc
ar
eo
us

pe
lle
ts
,c
he
rt
,p
yr
ox
en
e

G
ro
up

13
C
al
ca
re
ou
s
an
d
fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
fo
ss
ili
fe
ro
us

an
d
po
ly
cr
ys
ta
lli
ne

lim
es
to
ne

A
W
60

C
om

m
on
:s
he
lls

an
d
lim

es
to
ne

fr
ag
m
en
ts
,v
er
y
fi
ne

fo
ra
m
in
if
er
s’
m
ic
ro
fo
ss
ils

(m
ai
nl
y

ga
st
ro
po
ds
,t
hi
n-
w
al
le
d
gl
ob
ig
er
in
id
,g
lo
bo
ro
ta
lid

an
d
fu
su
lin

id
)

R
ar
e:
re
d
cl
ay

fr
ag
m
en
ts

G
ro
up

14
C
al
ca
re
ou
s
an
d
fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
po
ly
cr
ys
ta
lli
ne

ca
lc
ar
eo
us

fr
ag
m
en
ts
(s
om

e
of

w
hi
ch

ar
e
fo
ss
ili
fe
ro
us
),

m
ic
ro
fo
ss
ils

A
W
61

C
om

m
on
:s
er
pe
nt
in
e

R
ar
e:
sh
el
lf
ra
gm

en
ts
,q
ua
rt
z,
fi
ne

sp
ar
ry

ca
lc
ite
,f
lin

t,
cl
ay

pe
lle
ts

G
ro
up

15
Sl
ig
ht
ly

ca
lc
ar
eo
us

A
bu
nd
an
t:
qu
ar
tz

A
W
62

C
om

m
on
:p

ol
yc
ry
st
al
lin

e
ca
lc
ar
eo
us

fr
ag
m
en
ts
(s
om

e
of

w
hi
ch

m
ig
ht

be
po
st
-

de
po
si
tio

na
li
nf
ill
in
g
th
e
vo
id
s
of

th
e
sh
er
d)
,i
ro
n
ox
id
es
,o
pa
qu
es

R
ar
e:
fi
ne

sp
ar
ry

ca
lc
ite

G
ro
up

16
C
al
ca
re
ou
s
an
d
sl
ig
ht
ly

fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
ca
lc
ar
eo
us

fr
ag
m
en
ts

A
W
63

C
om

m
on
:f
in
e
m
ic
ro
fo
ss
ils
,q
ua
rt
z,
op
aq
ue
s,
ir
on

ox
id
es
,d
ol
om

ite
R
ar
e:
fl
in
t,
m
us
co
vi
te

G
ro
up

17
N
on
-c
al
ca
re
ou
s
an
d

fo
ss
ili
fe
ro
us

A
bu
nd
an
t:
ca
lc
ar
eo
us

fr
ag
m
en
ts
,c
la
y
pe
lle
ts

A
W
64

C
om

m
on
:w

ea
th
er
ed

ba
sa
lt,

vo
lc
an
ic
gl
as
s
w
ith

ph
en
oc
ry
st
s,
qu
ar
tz
,c
he
rt
,m

ic
ro
fo
ss
ils
,

py
ro
xe
ne
,i
ro
n
ox
id
es

M
ud
br
ic
ks

an
d

m
ud

pl
as
te
r

N
on
-c
al
ca
re
ou
s
an
d

m
ic
ac
eo
us

A
bu
nd
an
t:
qu
ar
tz
,i
ro
n
ox
id
es
,o
pa
qu
es

A
W
35
,3
7,
38

C
om

m
on
:c
la
y
pe
lle
ts
,p
la
gi
oc
la
se
,p
yr
ox
en
e,
m
us
co
vi
te
,b
io
tit
e
w
ith

lo
ng

la
m
el
la
e,

am
ph
ib
ol
e,
re
d
cl
ay

fr
ag
m
en
ts

Archaeol Anthropol Sci (2015) 7:399–421 407



T
ab

le
2

(c
on
tin

ue
d)

Fa
br
ic
s

M
at
ri
x

In
cl
us
io
ns

Sa
m
pl
e/
s
nu
m
be
r
(B
M
)

R
ar
e:
se
rp
en
tin

e
(?
),
ve
ry

fi
ne

ig
ne
ou
s
in
cl
us
io
ns

(s
am

pl
e
A
W
35

co
nt
ai
ns

so
m
e
or
ga
ni
cs
)

PS
T
he

m
ud

pl
as
te
r
al
so

co
nt
ai
ns

a
m
uc
h
co
ar
se
r
po
st
-d
ep
os
iti
on
al
sa
nd

in
fi
lli
ng

th
e

vo
id
s
w
ith

po
ly
cr
ys
ta
lli
ne

an
d
m
on
oc
ry
st
al
lin

e
qu
ar
tz
,m

ic
ro
cl
in
e,
ch
er
t

K
iln

fr
ag
m
en
ts

N
on
-c
al
ca
re
ou
s
an
d
m
ic
ac
eo
us

A
bu
nd
an
t:
qu
ar
tz
w
ith

oc
ca
si
on
al
co
ar
se
r
ae
ol
ia
n
gr
ai
ns

A
W
20
0,
20
3,
20
5,
20
6,
20
7,
20
8,

20
9a
,2
09
b,
21
0

C
om

m
on
:f
el
ds
pa
r,
py
ro
xe
ne
,a
m
ph
ib
ol
e,
bi
ot
ite
,m

us
co
vi
te
,r
ed

cl
ay

fr
ag
m
en
ts
,

op
aq
ue
s,
ir
on

ox
id
es

R
ar
e:
se
rp
en
tin

e
(?
),
ca
lc
ar
eo
us

pe
lle
ts
(s
om

e
po
st
-d
ep
os
iti
on
al
?)

N
ot
es
:A

W
20
0
ha
s
fe
w
er

in
cl
us
io
ns
;A

W
20
3a
nd

20
6
ha
ve

el
on
ga
te
d
em

pt
y
vo
id
s
le
ft
by

th
e
bu
rn
in
g
of

th
e
or
ga
ni
c
m
at
te
r;

A
W
20
7:

oc
ca
si
on
al
co
ar
se
r
gr
ai
ns
;A

W
20
9
a
an
d
b:

lo
w
er
-f
ir
ed

th
an

th
e
ot
he
r
sa
m
pl
es
.

So
m
e
of

th
es
e
sa
m
pl
es

w
er
e
vi
tr
if
ie
d
an
d
sh
ow

bl
oa
tin

g
su
gg
es
tin

g
re
ac
hi
ng

te
m
pe
ra
tu
re
s
of

m
or
e
th
an

1,
00
0
°C

(e
.g
.A

W
20
7)

M
od
er
n
cl
ay

pa
st
e
A
br
is
ab

N
on
-c
al
ca
re
ou
s
an
d
ve
ry

m
ic
ac
eo
us

A
bu
nd
an
t:
qu
ar
tz
,a
sh

fr
ag
m
en
ts
,l
on
g
an
d
pa
ck
ed

la
m
el
la
e
of

bi
ot
ite

an
d
m
us
co
vi
te
m
ic
as
,o
pa
qu
es

A
W
36

C
om

m
on
:p

la
gi
oc
la
se
,a
m
ph
ib
ol
e,
re
d
cl
ay

fr
ag
m
en
ts
,r
ou
nd
ed

po
ly
cr
ys
ta
lli
ne

ca
lc
ar
eo
us

fr
ag
m
en
ts

R
ar
e:
ca
lc
ite
,s
er
pe
nt
in
e
(?
)

S
ed
im

en
ts
us
ed

by
A
br
is
ab

po
tte
r

N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz

A
W
51
,5
2

C
om

m
on
:f
el
ds
pa
r,
re
d
cl
ay

fr
ag
m
en
ts
,i
ro
n
ox
id
es

R
ar
e:
co
ar
se

po
ly
cr
ys
ta
lli
ne

qu
ar
tz
,p
yr
ox
en
e,
ve
ry

fi
ne

m
us
co
vi
te

O
ve
n
lin

er
s

N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz

A
W
66
,6
7

C
om

m
on
:m

us
co
vi
te
,s
om

e
el
on
ga
te
d
vo
id
s
le
ft
by

th
e
bu
rn
in
g
of
f
of

th
e
or
ga
ni
c
m
at
te
r

us
ed

fo
r
th
ei
r
m
an
uf
ac
tu
re
,p
yr
ox
en
e,
fe
ld
sp
ar
,c
la
y
pe
lle
ts
,i
ro
n
ox
id
es
,o
pa
qu
es

PS
A
W
67

ha
s
fi
ne
r
an
d
be
tte
r-
so
rt
ed

qu
ar
tz
an
d
m
or
e
re
d
cl
ay

fr
ag
m
en
ts

M
od
er
n
po
t—

A
br
is
ab

N
on
-c
al
ca
re
ou
s

A
bu
nd
an
t:
qu
ar
tz

A
W
50

C
om

m
on
:o

pa
qu
es
,i
ro
n
ox
id
es

R
ar
e:
py
ro
xe
ne
,i
gn
eo
us

in
cl
us
io
ns
,p
la
gi
oc
la
se
,a
m
ph
ib
ol
e,
re
d
cl
ay

fr
ag
m
en
ts
,s
om

e
vo
id
s
le
ft
by

or
ga
ni
cs

A
llu

vi
al
lo
ca
ls
oi
l/s
ilt

N
on
-c
al
ca
re
ou
s
an
d
m
ic
ac
eo
us

A
bu
nd
an
t:
qu
ar
tz
,o
pa
qu
es

A
W
68
,6
9,
20
2,
20
4

C
om

m
on
:f
el
ds
pa
r,
py
ro
xe
ne

R
ar
e:
am

ph
ib
ol
e,
re
d
cl
ay

fr
ag
m
en
ts
,r
ou
nd
ed

ca
lc
ar
eo
us

pe
lle
ts
(p
os
t-
de
po
si
tio

na
l?
)

408 Archaeol Anthropol Sci (2015) 7:399–421



imports from other regions (Egypt and beyond) and three
remain unidentified.1

Micro-analysis

The methods used, optical microscopic analysis (Leica DMRX)
and variable pressure scanning electron microscopy-energy dis-
persive X-ray spectrometry (SEM-EDX) of polished thin sec-
tions, have been previously described by one of the authors
(Spataro 2011, pp. 256–257; Spataro 2014). Four bulk SEM-
EDX analyses were carried out on different areas of each sample
at ×100 magnification (each giving sample areas of ca.1.5×
1.1 mm), using a Hitachi variable pressure SEM S-3700N in
combination with an Oxford Instruments INCA EDX analyser.
The SEM was used at a pressure of 30 Pa with a 20-kV
accelerating voltage; the samples were analysed uncoated at a
10-mm working distance. Ten elements (Na, Mg, Al, Si, P, K,
Ca, Ti, Mn and Fe) were analysed, and Na, Mg, Al, Si and K
were calibrated using a mixture of glass and mineral standards,
the others using default calibrations generated by the Oxford
Instruments EDX INCA Analyser software. The results were
converted into oxide percentages, which were normalised (oxy-
gen by stoichiometry) to take into account the fact that oxygen
and carbon are not measured (see also Spataro 2002, Chapter 2).
The results of the bulk analyses were averaged, and the low
standard deviations show that they are representative of the
potsherd composition.

Results of petrographic analysis

Pottery

Seventeen microscopic fabric groups were identified in thin
section, representing clays from a number of different sources
(see Table 2 and Fig. 5). The fabrics have been defined on the
basis of their clay matrices (see Table 2) as calcareous if made
from a calcareous clay, or non-calcareous if of non-calcareous
clay (although non-calcareous clays may contain calcareous
inclusions).

Groups 1–4 are non-calcareous and probably from locally
sourced clays. Group 1 is rather homogeneous, with some
variations in firing temperature and quartz content. It has a
slightly micaceous fabric, abundant, fine and well-sorted
quartz, somemuscovite, plagioclase, feldspar, rare amphibole,
biotite, volcanic inclusions, microcline, chert, organics, felsic
sub-rounded rock fragments, clay fragments and soil pellets
(Fig. 6, top left). Subgroup 1a contains some coarser inclu-
sions, whereas subgroup 1b was probably tempered with
organic matter and contains some coarse biotite mica. Group

2 is similar to group 1, but it contains coarser quartz grains,
more abundant pyroxene and thicker lamellae of muscovite.
Group 3 is more micaceous than groups 1 and 2, probably
collected from a deposit richer in red clay fragments and
biotite (Fig. 6 top right). Group 4 is mainly non-calcareous
but with coarser and poorly sorted quartz inclusions than
groups 1–3, coarse calcareous fragments and some organics
(Fig. 6, bottom left).

Fabric groups 5–17 are non-local (Table 2). In contrast
to groups 1–4, group 5, which is the finest of the Amara
West fabrics analysed, is calcareous and poor in mica
(Fig. 6, bottom right); its subgroup 5a is slightly more
iron-rich. Group 6 might come from a source similar to
that of group 5, but it is more micaceous, with coarser
inclusions, more porous, slightly less calcareous and with
rare and fine volcanic grains. Group 7 is very calcareous
and fossiliferous, with some coarse calcareous fragments,
very few quartz grains and occasional volcanic inclusions
(Fig. 7, top left). Group 8 and its subgroups are slightly
calcareous, with varying contents and sizes of quartz
grains, and abundant calcareous fragments. Group 8 has
poorly sorted sand and is rich in quartz (some grains are
very coarse and rounded), coarse sub-rounded to sub-
angular calcareous fragments, some plagioclase, soil pel-
lets, mudstone, occasional pyroxene and muscovite (see
Table 2 for details).

Groups 9–12 are made from non-calcareous clays.Group 9
is fossiliferous, rich in coarse micas, mudstone, feldspar, chert
and foraminifera (Globorotalia; Fig. 7, top right), possibly
Miocenic (Y. Goren 2014, personal communication). Group
10 contains abundant and coarse clay pellets, rich in fine
quartz and iron oxides. Group 11 has abundant and fine
calcareous pellets, biotite and very occasional and fine micro-
fossils. Group 12 contains some well-sorted quartz, abundant
coarse and rounded clay pellets, some coarse calcareous pel-
lets, basalt fragments and iron oxides. Group 13 is calcareous
and fossiliferous, rich in shell and limestone fragments, very
fine Globigerinidae microfossils and abundant fossiliferous
and polycrystalline limestone (Fig. 7, bottom left). Group 14
contains microfossils and limestone fragments, but also ser-
pentine. Group 15 is slightly calcareous and rich in limestone
fragments with abundant opaques, whereas group 16 is cal-
careous with fine microfossils and some dolomite. Like group
12, group 17 is made from a non-calcareous clay, but it is
richer in basalt, slightly fossiliferous, with abundant calcare-
ous fragments, weathered basalt and volcanic glass with phe-
nocrysts, radiolarian chert and pyroxene (Fig. 7, bottom right).

In summary, groups 1–4 are from non-calcareous sources,
with abundant quartz sand and occasional igneous inclusions;
most of the quartz sand in the fabric groups discussed here is sub-
angular andmay not have travelled very far from the parent rock,
but there are also some coarse round-shaped quartz grains which
were subject to aeolian or fluvial transport.1 For more details on the macro-fabric description, see Millet (forthcoming).
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The remaining groups, probably non-local, are calcareous,
or non-calcareous with abundant calcareous pellets, and they
are mineralogically distinctive. For example, groups 7, 11, 13,
14 and 16 come from fossiliferous sources, but they are
different from each other. Among the fossiliferous fabrics,
while group 7 has coarse sand inclusions as well as calcareous
fragments and occasional igneous inclusions, group 16 is finer
than the others and contains some dolomite, and group 11 is
non-calcareous and micaceous with more abundant inclusions

than the other fossiliferous fabrics, including micas. On the
other hand, groups 13 and 14 are calcareous with occasional
very fine sand inclusions, some coarse microfossils and shell
fragments, and group 14 also contains some serpentine. Group
15 is non-fossiliferous but rich in calcareous fragments. Fabric
groups 12 and 17 are both non-calcareous and rich in calcar-
eous fragments, with basalt, iron oxides and clay pellets. On
the other hand, group 10 is rich in coarse clay pellets but no
inclusions diagnostic of provenance.

Fig. 4 Modern pottery
production: Workshop of
Abrisab. The two potters are
Fahmi (c) and his brother in law,
Mohamed Ahmed (b). Fahmi’s
father, Ismaïl, came during the
1910s or 1920s and was from the
west bank of Edfu (Egypt). The
local source of the clay used is in
Abri Ichlag (a), north of Abrisab.
The main production is zir (e, f),
pottery used to store water. In the
kiln, near the workshop, they can
fire around 50 zir vessels at the
same time (photographs by M.
Millet)
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Reference materials

Archaeological clay samples

Mudbricks (AW35 and 38; Fig. 8, top left) and mud plaster
(AW37)weremanufactured using what appears to be the same

raw material, almost certainly local clay. Indeed, an area
outside the town walls in which mudbricks were laid out to
dry was exposed by the EES excavators (Spencer 1997, pl.
143[a]). The clay is yellowish-brown, non-calcareous and
micaceous, rich in fine and well-sorted quartz, including pla-
gioclase, pyroxene, muscovite, biotite with long lamellae,

Fig. 6 Locally made and
imported ceramics.
Microphotographs of thin
sections showing: sample AW10
(top left) with a non-calcareous
fabric, rich in well-sorted quartz;
sample AW12 (top right) with
non-calcareous fabric with
abundant quartz and muscovite
and biotite micas, fine clay
fragments and occasional voids
left by organic matter; sample
AW14 (bottom left) with a non-
calcareous fabric with abundant
quartz, sub-rounded calcareous
fragments and some voids left by
organics; sample AW15 with a
calcareous fabric, rich in well-
sorted quartz and iron oxides
(cross polarised light, 5.4 mm
field of view; photographs by M.
Spataro)

Fig. 7 Non-locally made
ceramics. Microphotographs of
thin sections showing sample
AW18 (top left) with a calcareous
and fossiliferous fabric, with
scattered coarse quartz grains,
abundant calcareous fragments
and some igneous inclusions;
sample AW24 (top right) with a
non-calcareous and fossiliferous
fabric, with some mudstone and
biotite; sample AW60 (bottom
left) with calcareous and
fossiliferous fabric, with
polycrystalline limestone and
shell fragments; sample AW64
(bottom right) with a non-
calcareous fabric, rich in basalt,
calcareous fragments and iron
oxides (cross polarised light,
5.4 mm field of view;
photographs by M. Spataro)
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amphibole, rounded calcareous fragments and very fine igne-
ous inclusions (see Table 2). Samples were taken from the clay
lining of cylindrical ovens, perhaps fired in situ, and almost
certainly made in the immediate vicinity. As with the
mudbricks and wall plaster, the clay from these ovens would
have been sourced in the immediate vicinity of the site.
Although the two samples (AW66, 67) contain the same range
of minerals, such as quartz, muscovite, pyroxene, feldspar,
clay pellets, iron oxides and opaques, they are made of mate-
rials which come from different areas of the same basin:
sample AW67 is notable for being finer than AW66, with
better-sorted quartz and more red clay fragments (Fig. 8, top
right). The fabrics of the kiln samples (AW200, 203, 205, 206,
207, 208, 209a and b, 210) have non-calcareous paste,
rich in rather well-sorted sand, including feldspar, am-
phibole and clay fragments. They have different levels
of vitrification, some reaching bloating, as they were
collected from various parts of the kiln (inner and outer
wall, from the base, etc.).

Nowadays, the inhabitants of Ernetta, an alluvial island
similar in morphology to ancient Amara West, collect clay
from different parts of the island depending on its intended use
(e.g. for mudbricks or wall and floor plaster).

Modern clay samples

The sediment (AW51, 52), the prepared paste (AW36: unfired
clay with organic temper) and the fired fabric (AW50) used
and produced by the active potter at Abrisab, 6 km upstream

of the archaeological site, on the opposite river bank, were
also analysed. Four alluvial soil samples (AW68, 69, 202,
204) were also collected, north of the temple forecourt and
northwest of the villa (Fig. 1). All samples are non-calcareous
and micaceous.

The prepared potter’s paste AW36 is very micaceous,
with abundant and poorly sorted quartz, some long and
packed lamellae of micas, ash fragments, some plagioclase,
very occasional microcline, rounded polycrystalline calcar-
eous fragments, amphibole, red clay fragments and occa-
sional calcite. The fabric of the fired product (AW50) has
the same poorly sorted inclusions as the clay paste; the
main difference is in the change of colour and the disap-
pearance of organic matter and calcareous pellets due to the
firing process (Fig. 8 bottom left; Table 2). As in the
archaeological ceramics, the sand inclusions in the modern
clay have bimodal size distribution and include some
rounded grains, and from examination of the sediment
samples (AW51 and 52, see below), it is clear that the
sand was naturally present in the clay and not deliberately
added.

The clay used for modern pottery manufacture (Fig. 4)
contain similar types of minerals to the one used for the
ancient mudbrick architecture, but the sand sorting, size
and shapes are different (e.g. pyroxene, plagioclase,
amphibole and micas); the inclusions in the ancient
mudbricks are finer.

The two sediment samples (AW51, 52) used in pottery
manufacture contain similar minerals, but AW51 includes

Fig. 8 Reference material:
mudbrick, oven liner, modern pot
and alluvial soil.
Microphotographs of thin
sections showing sample AW38
(top left) with non-calcareous and
micaceous fabric, with abundant
quartz, opaques and fine micas;
sample AW67 (top right) with a
non-calcareous fabric rich in
mica, fine pyroxene and voids left
by the burning out of the organic
matter; sample AW50 (bottom
left) with a non-calcareous fabric
rich in quartz, fine pyroxene and
voids left by the organic matter;
sample AW69 (bottom right) with
a non-calcareous fabric, with
quartz, muscovite and pyroxene
(cross polarised light, 5.4 mm
field of view; photographs by M.
Spataro)
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more abundant, coarser and poorly sorted quartz sand. They
have a very small amount of non-calcareous matrix, with
abundant and poorly sorted quartz, some feldspar, occasional
muscovite, pyroxene, some red clay fragments, occasional
clay pellets and abundant opaques. Finally, the alluvial soils
(AW68, 69, 202, 204) are similar (Fig. 8 bottom right). They
contain abundant, fine and well-sorted quartz, some feldspar,
pyroxene, abundant opaques, very occasional and rounded
calcareous pellets, occasional amphibole and red clay
fragments.

Results of SEM-EDX analysis

The SEM-EDX results are presented in Tables 3 and 4. The
results were interpreted using principal component analysis
(PCA). Normalised PCA (of the correlation matrix, which
weights all oxides equally) was performed using the
Microsoft Excel add-in XLSTAT (Version 2011.4.02,
©Addinsoft 1995–2011). In scatter plots of PCA output,
samples that are chemically similar should cluster together in
the same areas of the plots as the elements that are relatively
abundant in those samples. It is therefore possible to compare
clustering based on chemical composition to the microscopic
fabric grouping (based on mineralogy) and to relate
these clusters to elemental abundances. For the purpose
of this exercise, phosphate was omitted from the com-
positional data because it has been shown that this
compound can be absorbed by buried pottery (Freestone
et al. 1985). In fact, phosphorus might be particularly abun-
dant in low-fired and non-calcareous ceramics (Fabbri et al.
1994, pp. 188–189).

When all the samples are considered in the same analysis
(Fig. 9), the elemental compositions of the Nile silt fabrics
(microscopic fabric groups 1–4) are chemically rather homo-
geneous, rich in silica, alumina and iron oxides, and poor in
calcium oxide (Table 3). The reference material (daub, plaster,
mudbrick, oven liners, kiln fragments and alluvial soil from
Amara West, along with sediment, prepared clay and a fired
pot from Abrisab) seem to have a very similar chemical
signature to the Nile silt and Nubian fabrics. Moreover, the
ancient reference material, undoubtedly from clay sources
local to Amara West, has more variation than the local fabric
groups 1–4. None of the remaining microscopic fabric groups
(5–17) produced any data points which fall in the ‘local’
cluster (Fig. 9), and it is therefore arguable that these samples
represent non-local pottery. None of the non-local sherds
according to the chemical analysis were made in Nile silt
fabric. Many of the non-local sherds are relatively rich in
calcium oxide and some are also rich in magnesium. Sample
AW66 (oven liner from Amara West) appears to be an outlier
of the ‘local’ cluster, probably due to its very high sodium and

potassium content (Table 4), which can be linked to its burial
in ash deposits.

When data from groups 1–4 and the reference material
are analysed separately (Fig. 10), the first factor (F1) load-
ings correspond to silica abundance, which varies between
ca. 60 and 70 %. The second factor (F2), accounting for
22.96 % of variation in the data, separates the Abrisab
reference materials (AW36 and 50–52) from the Amara
West samples (both pottery and reference materials, with
the exception of sample AW06, the sole representative of
fabric group 2). The variation within the Amara West
reference materials is similar to that within the sherds from
fabric group 1.

PCA analysis also clearly reveals the great variation in
micro-fabrics, which correlates well with their macro-
classification as vessels from disparate provenances with very
different geological contexts, including the Egyptian oases,
the Levant and perhaps Cyprus.

Discussion

Local products and imports

The variability among the fabrics studied by optical
microscope from Amara West stems from the sample
selection, made on the basis of the macro-fabrics
recognised during fieldwork (e.g. Nile, Nubian, Marl,
etc; see Table 1).

Groups 1–3 are non-calcareous and rich in alluvial sand,
and group 4 is slightly different with some calcareous frag-
ments. The alluvial quartz sand of groups 1–4 might come
from the weathering of sandstone or siltstones, which are
reflected in the surrounding geological settings (see above
‘Introduction’). From the macro-fabric point of view, they
are considered local or possibly local, and there is a strong
mineralogical and chemical similarity at the micro-fabric level
between the local reference material (ancient and modern) and
these groups (Fig. 6, top left and right, and Fig. 8, top left and
right and bottom left and right).

The archaeological and modern reference materials have
many similarities:

& The fabric of one oven liner (AW66) and that of the
modern pot (AW50) from Abrisab are very similar to that
of group 1, although less well sorted. The main difference
between the pots and oven liners is in the abundance of
clay fragments in the oven liners; a less carefully sorted
paste was needed for these ovens, supported by clay and
brick surrounds. Moreover, the ceramics of group 1 have
similar quartz size and sorting to the mudbrick samples,
with fine clay fragments and pyroxene, but are more
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Table 3 AmaraWest, local potsherds and reference material (AW36–38,
50–52, 66–69, 200, 202–210): SEM-EDX compositional results of four
bulk analyses at 100×, with average (blue rows) and standard deviation

(white rows), and petrographic groups in the last column. Results are
reported as normalised percent oxides

Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO

AW01 2.0 3.0 15.0 62.5 1.3 2.4 5.0 1.5 0.1 7.2 Group 1

s.d. 0.1 0.2 0.4 1.4 0.2 0.2 0.4 0.4 0.0 0.4

AW03 1.8 3.0 15.8 61.8 1.1 2.0 4.7 1.5 0.2 8.1 Group 1

s.d. 0.1 0.1 0.3 0.8 0.3 0.1 0.5 0.1 0.0 0.2

AW07 2.1 3.2 16.4 59.7 0.8 2.3 4.7 1.7 0.2 8.9 Group 1

s.d. 0.0 0.2 0.4 1.0 0.1 0.1 0.2 0.1 0.0 0.1

AW09 1.5 2.8 14.6 64.4 0.8 2.0 4.5 1.5 0.2 7.8 Group 1

s.d. 0.1 0.2 1.0 2.0 0.1 0.2 0.2 0.1 0.0 0.4

AW10 1.9 2.7 15.7 62.8 1.1 1.8 3.6 1.7 0.1 8.5 Group 1

s.d. 0.1 0.1 0.4 0.9 0.1 0.0 0.2 0.1 0.0 0.1

AW11 2.1 3.4 17.1 60.8 0.4 1.5 3.8 1.6 0.2 9.1 Group 1

s.d. 0.1 0.1 0.1 0.3 0.1 0.1 0.1 0.1 0.1 0.2

AW29 2.1 2.9 17.0 61.2 0.0 1.9 4.5 1.6 0.2 8.8 Group 1

s.d. 0.2 0.1 0.7 2.0 0.1 0.1 0.6 0.1 0.1 0.4

AW30 2.1 3.0 16.6 61.5 0.7 1.7 4.0 1.6 0.2 8.5 Group 1

s.d. 0.1 0.1 0.3 1.0 0.1 0.1 0.4 0.1 0.0 0.3

AW54 2.2 3.4 17.0 60.3 0.0 1.7 5.5 1.5 0.2 8.3 Group 1

s.d. 0.2 0.1 0.2 0.4 0.0 0.1 0.4 0.0 0.0 0.2

AW201 2.6 3.5 16.5 61.3 0.0 2.1 4.0 1.6 0.1 8.3 Group 1

s.d. 0.1 0.3 0.6 1.5 0.0 0.1 0.2 0.2 0.1 0.8

AW02 1.8 2.7 13.9 65.0 1.2 2.1 4.6 1.3 0.1 7.2 Group 1a

s.d. 0.1 0.2 0.5 1.5 0.1 0.2 0.2 0.1 0.1 0.3

AW04 2.0 2.9 15.5 62.6 1.1 1.5 4.0 1.6 0.2 8.5 Group 1a

s.d. 0.1 0.1 0.7 0.7 0.1 0.1 0.0 0.2 0.1 0.2

AW05 2.0 3.1 13.1 65.1 0.8 1.9 5.5 1.3 0.2 7.0 Group 1a

s.d. 0.2 0.3 0.6 1.7 0.2 0.1 0.1 0.1 0.0 0.7

AW34 2.2 3.1 15.4 62.0 1.1 2.0 3.9 1.7 0.1 8.6 Group 1a

s.d. 0.1 0.1 0.5 1.0 0.2 0.1 0.3 0.2 0.0 0.1

AW55 1.8 3.3 16.5 61.8 0.0 1.9 4.8 1.6 0.1 8.1 Group 1a

s.d. 0.2 0.2 0.5 1.2 0.0 0.1 0.6 0.2 0.0 0.3

AW13 1.5 2.8 17.3 60.8 0.6 1.5 3.7 1.8 0.2 9.7 Group 1b

s.d. 0.0 0.1 0.4 1.1 0.1 0.1 0.1 0.1 0.1 0.5

AW26 1.6 2.6 14.1 65.4 0.8 1.6 4.5 1.5 0.2 7.8 Group 1b

s.d. 0.1 0.1 0.3 0.8 0.3 0.1 0.3 0.1 0.0 0.1

AW27 1.6 2.3 16.1 65.3 0.9 1.5 4.0 1.5 0.0 6.8 Group 1b

s.d. 0.1 0.1 0.8 1.4 0.2 0.2 0.3 0.2 0.1 0.3

AW31 1.6 2.7 14.8 63.4 1.0 1.8 4.8 1.7 0.2 8.1 Group 1b

s.d. 0.1 0.2 0.7 1.7 0.3 0.1 0.5 0.2 0.0 0.7

AW56 1.8 2.8 16.0 64.1 0.0 1.7 4.4 1.4 0.2 7.7 Group 1b

s.d. 0.1 0.1 0.3 0.8 0.0 0.1 0.3 0.1 0.0 0.3

AW06 1.3 2.6 16.7 63.9 0.5 1.3 3.3 1.6 0.2 8.7 Group 2

s.d. 0.2 0.3 0.6 1.7 0.2 0.2 0.2 0.1 0.0 0.9

AW08 2.2 3.6 15.7 62 0.6 1.7 3.8 1.7 0.1 8.6 Group 3

s.d. 0.2 0.2 0.6 0.6 0.1 0.2 0.1 0.1 0.0 0.2

AW12 2.1 2.9 16.5 63.7 0.5 1.3 3.2 1.5 0.2 8.1 Group 3

s.d. 0.3 0.1 0.9 1.8 0.1 0.1 0.2 0.1 0.1 0.4

AW14 1.8 2.8 16.4 64.4 0.3 1.3 3.8 1.3 0.1 7.7 Group 4

s.d. 0.1 0.1 0.4 0.7 0.1 0.1 0.4 0.0 0.1 0.1

AW35 2.0 3.4 15.7 61.9 0.4 1.4 4.9 1.6 0.1 8.6 Mudbrick

s.d. 0.2 0.3 1.2 0.9 0.1 0.2 1.4 0.1 0.1 0.3

AW38 2.1 3.0 15.4 63.6 0.2 1.6 4.2 1.9 0.0 8.0 Mudbrick

s.d. 0.4 0.4 0.2 1.9 0.2 0.1 0.5 0.3 0.0 1.1

AW37 1.6 3.0 13.7 66.7 0.5 1.3 4.0 1.5 0.1 7.6 Mud plaster

s.d. 0.3 0.4 1.4 3.5 0.1 0.1 0.6 0.3 0.0 0.7

AW66 3.2 3.2 16.6 59.4 0.0 4.1 3.6 1.6 0.3 8.0 Oven liner

s.d. 0.2 0.2 0.8 1.4 0.0 0.1 0.2 0.1 0.1 0.3

AW67 2.3 3.4 17.5 60.1 0.0 1.9 3.8 1.8 0.2 9.0 Oven liner

s.d. 0.1 0.1 0.2 0.2 0.0 0.1 0.2 0.1 0.0 0.1

AW200 2.4 5.1 16.7 59.0 0.0 2.3 3.3 1.8 0.1 9.3 Kiln

s.d. 0.1 0.2 0.5 0.9 0.0 0.2 0.4 0.1 0.1 0.4

AW203 2.1 3.5 16.7 60.4 0.0 1.4 5.7 1.6 0.1 8.5 Kiln

s.d. 0.3 0.2 1.3 1.1 0.0 0.3 1.7 0.4 0.1 0.6

AW205 2.0 3.3 15.4 62.8 0.0 1.3 4.2 1.9 0.1 8.9 Kiln

s.d. 0.1 0.2 0.3 0.6 0.0 0.2 0.1 0.2 0.1 0.4

AW206 2.0 3.2 16.2 61.2 0.0 2.0 5.6 1.6 0.2 8.0 Kiln

s.d. 0.1 0.3 1.2 1.2 0.0 0.1 0.2 0.2 0.0 0.7

AW207 2.3 2.3 16.3 64.0 0.0 3.2 3.3 1.3 0.1 7.2 Kiln

s.d. 0.4 0.3 2.4 4.8 0.0 0.1 0.7 0.2 0.0 0.9

AW208 2.2 3.0 15.4 63.3 0.0 1.6 4.1 1.7 0.2 8.5 Kiln

s.d. 0.2 0.4 0.9 2.3 0.0 0.2 0.4 0.2 0.0 0.3

AW209a 2.4 3.2 14.9 62.5 0.0 1.2 6.2 1.9 0.1 7.7 Kiln

s.d. 0.5 0.3 1.3 2.3 0.0 0.1 0.3 0.5 0.1 0.6

AW209b 2.1 3.3 16.1 63.2 0.0 1.5 3.9 1.8 0.1 8 Kiln

s.d. 0.3 0.4 0.3 1.5 0.0 0.3 0.5 0.1 0.1 0.5

AW210 2.8 5.0 16.5 59.8 0.0 1.4 3.1 1.9 0.1 9.3 Kiln

s.d. 0.2 0.4 1.0 1.2 0.0 0.1 0.3 0.3 0.1 0.6

AW36 1.5 3.3 16.6 62.7 0.4 1.3 3.3 1.8 0.3 8.7 Clay paste

s.d. 0.2 0.1 0.7 0.9 0.1 0.2 0.6 0.2 0.2 0.3

AW50 1.8 3.1 15.9 65.1 0.0 1.3 3.2 1.7 0.2 7.7 Modern fired pot

s.d. 0.1 0.1 0.7 1.3 0.0 0.2 0.3 0.2 0.0 0.3

AW 51 1.1 2.9 13.6 69.2 0.0 1.1 3.3 1.4 0.1 7.3 Silt used by Abrisab 
potters

s.d. 0.2 0.4 3.6 4.6 0.0 0.2 1.0 0.2 0.1 1.2

AW52 1.7 3.7 18.6 60.7 0.0 1.2 3.1 1.8 0.1 9.1 Silt used by Abrisab 
potters

s.d. 0.1 0.1 0.3 0.6 0.0 0.1 0.2 0.1 0.0 0.3

AW68 2.0 3.5 17.7 61.3 0.0 1.1 3.8 1.8 0.1 8.6 Alluvial soil

s.d. 0.1 0.2 0.3 0.8 0.0 0.1 0.3 0.1 0.1 0.4

AW69 1.7 3.4 15.7 63.3 0.0 1.2 4.6 1.7 0.1 8.3 Alluvial soil

s.d. 0.1 0.2 0.9 2.1 0.0 0.0 0.6 0.2 0.0 0.6

AW202 1.9 5.1 16.6 61.0 0.0 1.5 4.2 1.6 0.1 8.0 Alluvial soil

s.d. 0.1 0.3 0.9 1.3 0.0 0.6 0.3 0.3 0.1 0.6

AW204 1.9 5.2 16.2 61.7 0.0 1.3 4.0 1.8 0.1 7.9 Alluvial soil

s.d. 0.3 0.1 0.7 1.1 0.0 0.3 0.4 0.3 0.1 0.3
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levigated (fewer inclusions, such as opaques, and calcar-
eous fragments and more clay);

& The fabrics of the samples (AW200, 203, 205–210) taken
from the kiln have a similar chemical and mineralogical
composition to those of the ceramics from groups 1 and 3.
In general, the sand inclusions from the kiln fragments are
finer and better sorted than within ceramic fabrics;

& The sand inclusions in the alluvial soils are extremely
similar in sorting, size and type to those of the archaeo-
logical mud plaster and mudbrick samples, one of the
oven liner samples (AW67) and in turn to fabric group 3.
The only difference is that the fabric of the oven liner is
richer in clay. Furthermore, the sand of group 3 is very
similar to that of the mudbrick, although group 3 does not
contain calcareous pellets.

In contrast, most of the non-local fabrics are calcareous (e.g.
groups 5–7, 13, 14 and 16). Their raw material comes from
different geological settings, and they have very distinctive and
varied pastes, mineralogically and chemically (Tables 2 and 4;
Fig. 7). This suggests that the pots were imported from different
sources. In group 8, AW65 is a fabric sample from a ‘Canaanite

jar’, by its shape. The analysis showed that AW65 belongs to a
‘marl clay’ group which could imply that the pottery is an
Egyptian copy of a Canaanite jar. Group 7 (sample AW18,
Table 2) appears to be from the Levant, probably from the
Akkar Plain, as it contains foraminifera, occasional chert and
hypocrystalline alkali olivine basalt (Mary Ownby 2013, per-
sonal communication), but it might also be from Cyprus (Y.
Goren 2014, personal communication). Similarities are appar-
ent between micro-fabric group 9, attributed to possible
Canaanite ware (sample AW24, Table 1), and the petrographic
fabrics published by Smith et al. (2004) and Bourriau et al.
(2001). Sample AW24 might be from Cyprus (M. Ownby
2013, personal communication; Y. Goren 2014, personal com-
munication). Group 4 of Smith et al. contains a combination of
igneous, metamorphic and sedimentary rocks and planktonic
and benthic foraminifera, whose source was thought to be
Turkey, northwest Syria or Cyprus (Smith et al. 2004, p. 61).
It would be very useful to compare the chemical composition
of these sherds. Nevertheless, in order to identify the non-local
workshops, the number of ‘imported’ samples studied would
need to be augmented (more than one for each macro-fabric)
and include referencematerial from studied and published sites.

Table 4 Amara West, non-local ceramics: SEM-EDX compositional results of four bulk analyses at 100×, with average (blue rows) and standard
deviation (white rows), and the petrographic group in the last column. Results are reported as normalised percent oxides

Na2O MgO Al2O3 SiO2 P2O5 K2O CaO TiO2 MnO FeO

AW15 1.1 3.8 14.9 52.2 0.7 1.3 19.7 0.8 0.0 5.5 Group 5

s.d. 0.1 0.1 0.5 0.7 0.1 0.1 0.5 0.1 0.0 0.2

AW21 1.0 3.6 15.0 53.7 0.6 1.3 18.3 0.9 0.1 5.5 Group 5

s.d. 0.1 0.1 0.4 1.0 0.1 0.1 0.6 0.1 0.1 0.2

AW16 0.8 3.3 14.4 55.5 0.6 1.3 17.0 1.1 0.1 6.0 Group  5a

s.d. 0.1 0.2 0.8 2.8 0.2 0.1 1.1 0.1 0.0 0.5

AW17 1.4 3.4 14.9 57.0 0.9 1.5 14.1 0.9 0.1 5.8 Group 6

s.d. 0.2 0.2 0.5 2.7 0.3 0.2 4.0 0.1 0.1 0.3

AW18 1.6 4.2 15.1 46.0 0.2 1.5 23.9 1.0 0.1 6.3 Group 7

s.d. 0.4 0.4 0.9 4.7 0.1 0.1 5.3 0.1 0.0 0.4

AW19 1.5 2.9 15.3 59.4 0.4 1.1 9.5 1.6 0.1 8.2 Group 8

s.d. 0.1 0.2 0.7 1.6 0.1 0.1 2.0 0.2 0.0 0.3

AW20 1.3 2.6 15.1 55.4 0.7 1.1 14.3 1.4 0.1 7.9 Group 8a

s.d. 0.1 0.1 0.6 1.3 0.4 0.1 1.5 0.2 0.0 0.1

AW22 0.8 3.1 9.4 61.3 0.3 1.0 19.0 0.8 0.0 4.4 Group 8b

s.d. 0.1 0.4 0.6 6.1 0.1 0.0 6.2 0.0 0.0 0.3

AW23 1.2 2.7 11.8 62.4 0.2 1.4 14.0 1.0 0.1 5.3 Group 8c

s.d. 0.0 0.2 0.3 1.5 0.1 0.1 0.8 0.0 0.0 0.1

AW59 1.1 2.8 11.9 57.2 0.0 1.4 19.8 0.8 0.1 5.0 Group 8d

s.d. 0.1 0.2 0.5 2.2 0.0 0.1 1.0 0.1 0.1 0.3

AW65 1.4 2.2 13.3 59.9 0.0 1.9 16.5 0.6 0.0 4.1 Group 8e

s.d. 0.2 0.3 0.8 2.2 0.0 0.1 1.3 0.1 0.0 0.3

AW24 1.6 3.0 16.4 52.2 0.4 1.6 17.6 0.9 0.1 6.2 Group 9

s.d. 0.1 0.1 1.0 1.4 0.0 0.1 2.8 0.1 0.0 0.4

AW25 0.7 1.5 19.6 65.5 0.3 2.5 2.7 1.9 0.0 5.2 Group 10

s.d. 0.1 0.1 0.4 0.6 0.0 0.0 0.2 0.2 0.0 0.1

AW57 1.4 4.2 14.7 53.4 0.0 1.7 18.6 0.8 0.1 5.2 Group 11

s.d. 0.1 0.2 0.3 1.8 0.0 0.2 1.8 0.1 0.1 0.3

AW58 1.0 1.9 17.4 49.3 0.0 1.4 20.0 1.4 0.1 7.4 Group 12

s.d. 0.0 0.2 1.2 0.6 0.0 0.1 2.4 0.1 0.0 0.6

AW60 1.1 5.0 13.4 39.3 0.0 1.4 32.0 1.4 0.0 6.4 Group 13

s.d. 0.1 0.2 0.5 1.2 0.0 0.1 1.9 0.1 0.1 0.2

AW61 0.9 5.1 12.7 38.0 0.0 1.4 33.5 1.3 0.0 7.1 Group 14

s.d. 0.0 0.2 0.7 1.4 0.0 0.0 2.1 0.1 0.0 0.3

AW62 0.6 0.9 20.5 64.0 0.0 1.4 6.0 2.2 0.0 4.4 Group 15

s.d. 0.1 0.1 0.6 1.9 0.0 0.0 2.2 0.3 0.0 0.3

AW63 1.7 3.8 13.4 56.1 0.0 1.7 17.4 0.8 0.1 5.0 Group 16

s.d. 0.5 0.7 2.2 2.9 0.0 0.5 3.3 0.2 0.1 0.9

AW64 1.6 2.8 16.8 53.7 0.0 1.7 13.9 1.4 0.1 8.0 Group 17

s.d. 0.2 0.5 0.5 1.3 0.1 2.0 0.1 0.1 0.0 0.4
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Some groups of ‘Nile silt’ and marl Egyptian ceramics
were identified using inductively coupled plasma mass spec-
trometry (ICP-MS) byMallory-Greenough et al. (1998) on the
basis of rare-earth elements, and NAAwas used to character-
ise Nile silt clays from different sites (Tobia and Sayre 1974;
Bourriau 1998, pp. 192–193). Furthermore, NAA helped in
provenancing ceramics from Kahun (Desmond et al. 1986)
and Mycenean sherds from Tell el-Amarna (Mommsen et al.
1992) and Amara West. Trace element data are currently
unavailable for Amara West, so we have not attempted to
compare our samples to these published results.

Nubian and Egyptian pottery from Amara West

Distinguishing, macroscopically, Nile silt fabrics of local and
non-local production remains challenging, though differences
in other aspects of the pottery manufacture can provide indi-
cations. For example, during this period and as a general
statement, Egyptian pottery is wheel-made, whereas Nubian
pottery is handmade (Nordström and Bourriau 1993, p. 184;
Rose 2012, p. 13 and 16). In addition, Egyptian pottery is fired
in kilns, while Nubian pottery may have been produced in
bonfires (Bourriau et al. 2000b, p.128; Gratien 2000, p. 114).
At AmaraWest, a few examples of 20th dynasty plates, which
are usually wheel-made, have been handmade, probably fired
in a reducing atmosphere. These examples illustrate well the
mixture of technologies in an Egyptian town in Nubia.

The results of the mineralogical and chemical analyses
indicate that the potters used the same clay sources to manu-
facture Nubian-style and Egyptian-style vessels at Amara
West (Table 2 and Fig. 8). The clays were not processed in
different ways, suggesting that Nubian and Egyptian-style
vessels may have been made in the same workshops, notwith-
standing the different techniques used to fire the pottery nor
the different forms and decorations preferred.

Vessel forms and fabric choice

The majority of ceramic vessels (plates, bowls, jars, etc.) used
at Amara West are of Nile silt, predominantly made using
Egyptian shapes and production techniques. The PCA analy-
ses suggest that the raw materials used for the Nile silt groups
are not only mineralogically similar but that they are also
chemically homogeneous and likely to have been produced
using local raw materials, given the correlation with reference
materials. As well as Egyptian-style vessels, cooking pots—
handmade in the Nubian tradition—were also made from
clays consistent with a local source. Vessels in marl clay, such
as jars, pilgrim flasks and small bowls, can be interpreted as
imports from Egypt proper, as no extraction site for this type
of clay has yet been identified in Sudan.

While the fabric groupings illustrate the range of ceramic
pastes employed at the site, it does not reflect the frequency

with which certain fabrics were used. As mentioned above
(‘Introduction’), imports from beyond Egypt are very rare.
Rather, micro-fabric group 1 dominates the ceramics recov-
ered from the site, the vast majority of vessels in these fabrics
being produced in a manner consistent with contemporary
sites in Egypt (for example, Aston 1989, 1996, 1999, 2008;
Bourriau et al. 2000a). Within this group, the cooking pots in
Nubian-style amount to 1 % of the assemblage, and occasion-
ally up to 10%, in any given deposit (occupation layer, rubble,
windblown sand).

Correlating micro- (laboratory) and macro-fabrics (field)

There are some correlations between macro and micro-fabrics.
As might be expected, micro-fabric descriptions are more de-
tailed, usually resulting in a larger number of micro-fabric
groups. For example, the Nile D samples (AW6 and 7) were
attributed to different micro-fabrics (groups 2 and 1) and are also
chemically different (Fig. 10 and Table 3), something not possi-
ble to differentiate during fieldwork (see Table 1). Thirteen
sherds which had been designated as three classes of Nile silts
in the macro-classification were divided into three different
micro-fabrics (groups 1–3); four samples which had been attrib-
uted to the Nubian macro-fabric were divided into three micro-
fabrics (groups 1, 3 and 4). Seven samples which had been
designated as four types of Marl macro-fabric were split into
four micro-fabrics, groups 5–8, but the division among fabric
groups was different (see Tables 1 and 2). In other cases, some of
the sherds attributed to different macro-fabrics were defined as
the same micro-fabric and subgroups (e.g. Nile B1, B2 and D,
Nubian attributed to group 1 and subgroups; Marl A3 and A4
were microscopically almost identical and were therefore
grouped into one micro-fabric [group 5 and subgroup 5a]).
This discrepancy between micro/macro-fabrics has already been
observed by Fitton et al. (1998, p. 126), where the visual fabrics
Nile B1, B2 and C were microscopically attributed to subgroups
of the same micro-fabric. In addition, three new micro-fabrics
(possible imports; groups 11–13) were determined, and these
have been added as new macro-fabrics in our classification
system at Amara West.

Conclusions

Excavations at Amara West, a late second millennium BC
colonial administrative centre in occupied Nubia, have shown
that the majority of artefacts are made in locally available
materials: ceramic, unfired clay, schist and sandstone, and
tamarisk or sycamore fig wood. Copper alloy and faience
objects are also encountered in excavations, and it is possible
small-scale production occurred on site. Objects of granodio-
rite, carnelian, calcite, jasper and ostrich egg-shell come from
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further afield, though not necessarily Egypt proper, whereas
fine vessels in calcite are undoubtedly brought from Egypt;
none of these materials are common amongst the artefact
assemblages.

Only one pottery kiln has been discovered at Amara West,
clearly not large enough to supply the whole town, and aban-
doned within a generation of the town’s foundation. Lacking
further architectural evidence for pottery production, this
minero-chemical study has proven that much of the pottery
was indeed made locally, though ‘local’ could include vessels
produced at other towns, perhaps including Sai, just upstream.
At contemporary Deir el-Medina (Bavay 2004, pp. 23–24;
Frood 2003), texts attest to the delivery of pottery to work-
men, though without mention of the location of workshops.
However, Deir el-Medina was built to house workmen
employed on royal tomb construction and near the large city
of Thebes. AmaraWest was more isolated, and it is reasonable
to expect production of pottery in the town itself, at least for
vessel types needed on a regular basis.

Petrographic microscopy identified strong similarities in
size, sorting, type and shape of the minerals in the archaeo-
logical and modern material used as reference for local pro-
duction, with that in the non-calcareous pottery fabrics
(groups 1–4). The analyses of the clay prepared for present-
day pottery production at Abrisab, as well as providing an
insight into the technological choices of contemporary potters,
identified similarities with the raw material exploited during
the New Kingdom and its immediate aftermath at Amara
West2.

Petrographic analysis also identified the different mineral-
ogical composition of ‘non-local’ ceramics, which seem to
come from multiple different sources, both in Egypt and
further afield. PCA scatter plots of SEM-EDX results did
not identify additional fabric groups, but helped to separate
the local and non-local products and to explain the chemical
composition of the different fabrics. In addition, the EDX results
confirm the petrographic interpretation that the Egyptian-style
vessels and the Nubian pots were manufactured using the same
raw materials.

There are close correlations between the pottery forms,
macro-fabrics and the micro-fabrics. The four main groups
of pottery shapes could be restricted in term of fabrics to three
groups: many of the ‘Nubian fabrics’ are in fact petrographi-
cally and chemically identical to the dominant Nile silt fabrics.
In the macro-classification, the Nile silt fabrics (including
those used for Nubian-style vessels) were divided into 14
groups according to the nature and quantity of inclusions.

The imported fabrics from outside Egypt are all mineral-
ogically distinctive. In general, the macro-fabrics of the Marl
clays and the Oases are closely correlated with the identified
micro-fabrics. Petrographic analysis allowed three new micro
and macro-fabrics (groups 11, 12 and 14, possibly Levantine
imports) to be added to the macro-classification.

Detailed microscopic analysis thus allows the macro-
classification to be refined, but suggests macro-analysis can
over-emphasise distinctions between silt fabrics. There were
some discrepancies between the Vienna system macro-fabrics
and the fabrics identified through petrographic analyses. The
Vienna system, while very useful, should be used with cau-
tion, as it can mask local variations (see Bourriau et al. 2006).
In pragmatic terms, macro-classification must be deployed
during fieldwork, due to the considerable mass of sherds
processed each season. The micro-analyses provide important
evidence that the fabrics distinguished macroscopically do not
necessarily reflect difference in paste preparation.

The micro-classification also suggests a clear correlation
and similarity between the fabrics used for the ceramics found
in the settlement and in the cemeteries (Tables 1 and 2). These
results show that the potters at the New Kingdom site of
Amara West used the same raw materials to manufacture the
vessels for the living and the dead. On the other hand, the
range of forms wasmore restricted in the cemeteries compared
to the diversity of ceramic assemblage in the town.

Even with the predominance of locally produced ceramics
(and other artefacts), Amara West is clearly embedded within
an Egyptian cultural sphere, as attested through architecture,
artefact types, the presence of elite literary texts (Spencer
2014a) and of course ceramic forms, seen in both town and
cemetery. With Egyptian towns in the area from around 1500
BC (Sai, Sesebi, Soleb, Tombos), two centuries before Amara
West existed, this is perhaps unsurprising. Future work may
reveal chronological nuances to the preferences for different
ceramics at Amara West. Over two centuries, the settlement
developed from a planned urban layout with few houses to a
densely occupied settlement with more areas of housing,
including beyond the town walls (Spencer 2014b). Was there
a reliance on pottery imported from Egypt (and beyond)
in the period following the foundation of the town
around 1300 BC? As the town developed into a more
densely inhabited settlement, with a higher profile to
Nubianmaterial culture and architecture, was there an increas-
ing reliance on local pottery production? Finally, in the post-
colonial era, were there further changes in the preparation and
sourcing of ceramic fabrics?
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