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Introduction

The importance of leather fluctuated throughout Egypt’s history. Finds suggest
that during the prehistory and Old Kingdom, leather was worked with much
confidence and finds are relatively abundant (Van Driel-Murray, 2000). In the
later Old Kingdom, leather seems to have been used less, the reason of which
might be the development of the textile industry (Van Driel-Murray, 2000: 308).
During the late Middle Kingdom, but especially the New Kingdom, leather gained
importance, evidenced by an increase in leather objects and a wider variety of the
use of leather in and for other objects.!

There are, however, several problems with this view. First, the archaeological
record is biased. The New Kingdom era is overrepresented as, for example, New
Kingdom sites were often built over earlier phases of occupation, destroying these
earlier layers or making them impossible to excavate. The amount of material
which survives from the New Kingdom is largely due to the fact that elite burials
of this period were generally rich and elaborate with a whole range of material
deposited with the body for use in the after life (Spencer, 1982: 50-51). Because
much of the Pharaonic Egyptian archacological record is constructed from tomb
goods, burial practices are a major contributing factor in terms of what survives.
Moreover, many Roman settlements have been excavated, largely accounting for
the numerous leather finds from that era. Furthermore, organic material only
survives under special conditions, which limit finds to the more arid areas of
Egypt, such as Upper Egypt, which has more New Kingdom and later sites.?
Finally, although there are numerous finds in collections and more are still being
recovered at various excavations, systematic research, including technological
analyses of the objects and their manufacturing and chemical analyses to better
understand skin processing and staining/colouring, are largely lacking. Roughly,
it is only during the last ten years that research into ancient Egyptian leather has
developed, although much of the work is focussed on finds of Roman date (such
as Berenike, Quseir el-Qadim and Didymoi).

The present work discusses the leather finds from the excavations at Elephantine
that are conducted by the German Archaeological Institute Cairo (DAI), in
collaboration with the Swiss Institute for Architectural and Archaeological Research
on Ancient Egypt (SI). The majority of the objects are dated to periods well after
the Pharaonic era, namely the 5th-6th century AD, save for a few finds which
date to the New Kingdom and, ever rarer, to the Middle Kingdom. Unfortunately
most of these Middle Kingdom examples are featureless fragments. Therefore,
here the focus will be on the later periods of Egyptian history, particularly the
Persian period (525-332 BC). These have been expertly published several years

1 It is beyond the scope of this work to give a detailed overview; see Forbes (1957: 21-36), Van Driel-
Murray (2000), but see also Veldmeijer (2008) and Veldmeijer & Laidler (2008).

2 A telling example is the tomb of Tutankhamun, which contained a large quantities of leather
but barely anything survived due to the high humidity, accelerating the deterioration process
(see Veldmeijer ez al., 2013: 259-260) and the discussion therein. The problematic character of
preservation of organic material is clearly indicated by the extremely fragmentary state of much of
Elephantine’s leatherwork.
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ago by Kuckertz (2006). However, at that time Kuckertz did not have access to the
material, therefore she had to base her study on photographs and drawings. The
present author, however, had the opportunity to study the finds some years later
hands-on and is, therefore, able to add to, and enhance the excellent descriptions
of Kuckertz, the relevant parts of the original descriptions of which are quoted in
the catalogue with her approval. This leads to a comparison of the material with
other leatherwork, which was published subsequent to Kuckertz’s publication.
The group of Persian objects is separated from the rest of the leatherwork in the
group ‘Persian’ (see “Quantity and Breakdown by Functional Groups”).

Materials and Methods

The leatherwork was studied over a period of several years, starting in 2005. Work
consisted of the macroscopic study (including the use of simple tools such as
magnifying glasses), a resulting verbal description, measurements and, if necessary,
drawings, as well as photography in overview (obverse/reverse, if the condition
allowed turning of the fragment) and, again if necessary, in detail. A field-test for
identifying vegetable tanning was applied to most of the material (see below for
details). The camera used was a Canon Digital Rebel/EOS 300D Digital with a
Tamron 90/2, 8 DI CAF SP Macro lens. Each photograph included the useful
Kodak Colour Separation Guide and scale bar.

Terminology

The terminology that is used in the present work is based on Goubitz ez a/. (2001).
As they based their work on European footwear, expansion and adjustment proved
inevitable for Egyptian material, thus additional terms from Veldmeijer (2012; see
also Veldmeijer, 2011a) are used. Terminology of knots is after Veldmeijer (20006).

Analytical Strategy

The footwear is analysed within the framework of the Ancient Egyptian Footwear
Project (AEFP), which is a multidisciplinary research into ancient Egyptian
footwear from Predynastic to Coptic times (for a more detailed account see
Veldmeijer, 2011a: 11-15). The non-footwear leatherwork is analysed within the
framework of the Ancient Egyptian Leatherwork Project (AELP). In both cases
the focus is on manufacturing technology: skin processing techniques and related
research (see below) needs specialised strategy, which is scheduled for the future.
A detailed explanation of this project is presented for the sub-project on Amarna’s
leatherwork and is still valid (see Veldmeijer, 2011b).’

In contrast to published footwear typologies such as that of Montembault
(2000),* the typology developed by the AEFP, based on Montembault’s and
Goubitz ez al. (2001), will eventually include, among others, date and distribution
as diagnostic characters.” Moreover, the AEFP is based on more specimens of
footwear relative to the number on which Montembault’s typology is based (the
Louvre collection), resulting in expansion and refinement of the typology.® Finally,

See www.leatherandshoes.nl for more information on both projects.

The following text about the AEFP’s typology is adapted from Veldmeijer (2011c: 12).
The final archaeological analysis of the Project is in progress (Veldmeijer, Forthcoming).
See for some examples Veldmeijer (2011a: 226; 2013a) and Veldmeijer & Ikram (2014).
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as explained elsewhere (Veldmeijer, 2011a: 15) recognisability is used, based on
the work of Goubitz ez 2/. (2001), in some cases. Leguilloux (2006) has established
a typology of the footwear from Didymoi but because this is based on the finds
from only one site and of limited time period (Roman) it is not used here.” Neither
typology uses the shape of the sole as a characteristic, although Leguilloux (2006:
98-101) recognises the distribution of shape through time. Since a typology that
also incorporates dates and distribution can only be established on the basis of a
large sample of varying date and from various sites, Montembault’s typology will
be used here for the time being for part of the Elephantine finds.®

A comparison of the objects from Elephantine is not only limited to published
material, but also include unpublished material that is housed in museum
collections, as well as finds from other excavations — all of which were studied by
the author and which are in various states of getting published.” In order to avoid
repetition, in cases where the Elephantine material did not add to the general,
still up to date discussions published elsewhere, references are made to these
publications rather than to reiterate them here. The focus, thus, will be on new
(additional) information and/or insights.

Illustrations

Photography is by André J. Veldmeijer/Erno Endenburg unless stated otherwise
and courtesy of the DAI/SI. The scale bars in the illustrations are 50 mm unless
stated otherwise. The photographs were prepared for publication by Adri ‘t Hooft
Photographic Services and/or Erno Endenburg/André J. Veldmeijer. All drawings
are by André J. Veldmeijer/Erno Endenburg unless stated otherwise. Construction
drawings are not to scale.
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Provenance

The Domestic Quarters from Middle Kingdom until the Late
Period (Cornelius von Pilgrim)

Leather objects are comparatively rare among finds in the living quarters from
the period of the Middle Kingdom until the New Kingdom. Almost all pieces
presented here were found in waste layers in the abandoned houses of the living
quarter south of the Khnum Temple. The houses are located just opposite the
entrance to a central administration building (H2), the so-called ‘Governors
Palace’ (Von Pilgrim, 1999: 85-90). It may be assumed that most of the refuse was
derived from activities in that building, especially since many mud sealings have
been found in the same contexts as the leather pieces.

The oldest object from this area is a ball-shaped leather object, filled with
pieces of textile (el-054, Cat. No. 90). It was found in a stracum (Bauschicht
XV)! of the 12th Dynasty, in the filling of a storage facility (0280) in House
25a (Von Pilgrim, 1996: 32, Fig. 3)."" In some cases debris and waste were also
deposited and levelled in the streets. A discarded piece of skin (el-021, Cat. No.
87) was found in such a layer in the northern part of the street between the blocks
of houses and the administration building H2 (Bauschicht XIII-XIV).

An extensive midden deposit of the late 12th/early 13th Dynasty was excavated
in Room C of House 12 (Bauschicht XIII) opposite the entrance of building H2
(Von Pilgrim, 1996: 46, Fig. 9). It contained not only hundreds of sealings'? but
also a small collection of leather fragments (el-009, Cat. No. 95; el-018, Cat. No.
97; el-024, Cat. No. 99).

A similar deposit covered House 10 in the following building layer (XII),
after it was abandoned in the 13th Dynasty (Von Pilgrim, 1996: 48-49, Fig. 10).
Among the discarded objects in Room A were a number of sealings'® and one
leather fragment (el-053, Cat. No. 113).

Aside from the finds of the living area south of the Khnum Temple, only one
further leather object was recorded from the Middle Kingdom town itself (el-
019, Cat. No. 19). It was a sandal sole discarded in a layer that had accumulated
during the second phase of House 79, next to the town wall at the south-western
limit of the settlement. The house was build shortly after the construction of the
town wall in the mid-12th Dynasty and was abandoned before the end of the same
Dynasty (Von Pilgrim, 2011: 200, Fig. 17). Again, the waste deposit contained
numerous sealings and thus may have derived from an administrative building
that was located in the nearby vicinity.'* Only two leather fragments came from
stratified contexts in the building layers of the following dynasties. One leather
piece (el-011, Cat. No. 96) was found in the construction of a cellar (0184/0185)

10 On the numbering system of finds and contexts see Von Pilgrim (1996: 23, note 48).

11 For the associated group of sealings (SVK 64c) see Von Pilgrim (1996: 311).

12 SVK 53a in Von Pilgrim (1996: 308). Pottery sherds from this layer were preliminarily grouped by
T. Rzeuska into phase F3 (mid-late 12th Dynasty) and F4 (early 13th Dynasty).

13 Cf Von Pilgrim (1996: 308 [SVK 471]).

14 Sealing group SVK 42, see Von Pilgrim (1996: 307).
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of the 17th Dynasty (Bauschicht 11) in the area immediately north of the Heqaib
Sanctuary. The architectural context remains uncertain since the area was largely
cleared during the excavation of the Heqaib Sanctuary in the 1940’s (cf. Habachi,
1985: plan 4). A sandal (el-005, Cat. No. 5) was found in a small House (34) of
the early 18th Dynasty (Bauschicht X, before Thutmosis III) in the area south of
the Khnum Temple. It comes from a layer that covered the original floor, next to
an installation in the north-western corner of the eastern room of the house (Von
Pilgrim, 1996: 66, Fig. 16).

A large number of sandals, shoes, and other leather objects from the Late
Period have been found in houses of the residential quarters to the west of the
central main street. This street goes back to the late Old Kingdom and separated
the residential quarters in the western half of the town from the temple precincts
and official institutions on the eastern mound of the town." In the Persian Period
(525-332 BC) many houses in the centre of this area were inhabited by families of
foreign mercenaries who served in the Persian army. The most remarkable deposit
of leather objects has been found in House DA (Kuckertz, 2006; ¢l-016, Cat.
No. 61; el-056, Cat. No. 60; el-057, Cat. No. 65; €l-059, Cat. No. 62; €l-097,
Cat. No. 64;).° To the north-west of this area, the town mound gradually slopes
down towards the town wall next to the ancient riverbank. Buildings of the first
millennium, however, were largely destroyed by extensive sebbakh digging during
the last centuries, and only few walls and layers on a lower level escaped the
destruction in the area to the west of the pyramid. These remains, however, prove
the existence of houses integrated into the slope. In a limited sondage aiming to
clarify the topography of the settlement in this area, another piece of footwear (el-
057, Cat. No. 65) was found. Based on a first assessment of the associated pottery
it may be dated to the 25th Dynasty'” (but see ‘“The Objects. The Persian Group’).

In contrast to the towering ruins in the residential quarters on the western
town mound, only small remnants of buildings from the Late Period are preserved
in the temple precincts or next to them in the eastern part of the town. This
can be explained by the fact that the stone built temples determined the surface
level of the settlement for a long time. Structures built from mud-brick, however,
developed more dynamically and buildings were more frequently replaced.
Since the levels raised more rapidly in the latter areas than those with stone
built structures, occasionally buildings and layers were completely cleared away,
especially in the vicinity of the temples. Accordingly, only a few remnants of
some subterranean parts (such as cellars or storage facilities) have survived from
buildings of the Late Period in the domestic quarter to the south of the Khnum
Temple. In one of the subterranean storage facilities, a small vaulted cellar (041)
below the eastern wall of House 17,'® a leather object (el-022, Cat. No. 98) was
found in a midden deposit between two mud floors. Among the numerous finds
were many fragments of papyri documents of the 22nd Dynasty.”” Therefore it
may be assumed that the cellar was once part of the house of a priest related to

the Khnum Temple.

15  For a general overview on the town structure and its development see Von Pilgrim (2010).

16 See the introduction of the present work.

17 I am grateful to D. Aston for evaluating the pottery.

18 For the location of House 17 see Von Pilgrim (1988: 168, Fig. 10). The nomenclature of the
stratigraphic sequence given in Fig. 10, however, is outdated.

19 Fragment 25102C/a-35, see Vittmann (2015: 398).
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The Late Roman Settlement in the Khnum Temple Precinct
(Cornelius von Pilgrim)

The vast majority of leather objects were found in the late-Roman settlement in
the precinct of the Khnum Temple (see also the contribution by Felix Arnold in
this volume). In the older stratum of the settlement (Bauschicht 01) most pieces,
predominantly sandals, were encountered in levelled layers of fillings in streets and
open areas. Sandal el-013 (Cat. No. 8) was found in the street immediately to the
south-west of the entrance to House M21. This particular layer belongs to a very
early phase of the house, before a bench was built on the eastern fagade (Arnold,
2003: 68-69, Fig. 32). Fragments of sandal el-026 (Cat. No. 11) were found in
the street along the northern wall of House K26 (Arnold, 2003: 69-72, Fig. 34).
Sandal el-030 (Cat. No. 13) was encountered in a levelled layer of ashy refuse in
the street to the east of the northern room of House M14. It is the oldest layer
that accumulated by the house wall and can be related to the phase before the unit
was remodelled into a living house (Arnold, 2003: 59-64, Fig. 17). Other leather
pieces (el-052, Cat. No. 112) were found in the same street, further to the south
in a windblown deposit next to House 12A. The layer covered a disused mud-
brick container attached to the curved outer wall of the house (Arnold, 2003: 58,
Fig. 19). Shoe ¢l-119 (Cat. No. 58) was found in a layer of debris with chippings
of granite in the north-eastern room of House M21 in the zone to the west of the
pilaster, which was attached to the northern wall of the house. The layer had been
levelled on a floor of the second phase of the house and was covered by a mud
floor of a subsequent use.?’

Sandal fragment el-027 (Cat. No. 12) was found in the second stratum
(Bauschicht 02) of the same street. It was found in a layer of animal dung directly
north of the north-eastern front yard of House 13 (Arnold, 2003: 80, Fig. 39).
Another collection of leather fragments (el-105, Cat. No. 56, 79, 126) belongs
to the terminal stratum of the settlement. It was found in a secondary deposit
of refuse above the floor with a millstone installation in House T'53, located to
the north of the (demolished) Khnum Temple (Haeny, 2003: 202). EI-069 (Cat.
No. 17) originates from a similar refuse layer in the same house (T'53) but it was
disturbed by small pits of modern burials.?!

In thefollowingcasesitisonly possible to determine an approximate stratigraphic
position of the objects.?* Sandal el-076 (Cat. No. 21) was found in the area of the
north-western corner of House K13 in an intermediate layer between House K16
(Bauschicht 01) and older buildings K13/K40 (Bauschicht I) below. A coin of
Hadrian from the same context may provide a rough chronological indication,
but according to the notes of the excavator a clear stratigraphic correlation with
the building sequence in this area was not possible.*®

In addition to objects from midden deposits and street layers in the late-
Roman settlement, another group of leather objects originated in tertiary deposits
in the former temple precinct. The demolition of the Khnum Temple continued

20 The house was excavated by H. Jaritz in 1994, ¢f" Arnold (2003: 69 and Fig. 33).

21 Excavated by P. Grossmann in 1971. The deposit (3526) also contained numerous ostraca and
fragments of papyri.

22 The datings indicated for pieces el-089 (Cat. No. 25), el-094 (Cat. No. 124), el-074 (Cat. No. 49)
and el-064 (Cat. No. 117), excavated in the area to the south of the Khnum Temple by P. Grossmann
in 1969, are exclusively based on an evaluation of the associated pottery by M. Rodziewicz.

23 For the location of the buildings see Grossmann (1973: 169-170, Fig. 4).
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for a period of more than 300 years and happened from west to east. After the
foundations of the temple had been fully robbed, the empty foundation pits and
trenches were backfilled with debris, which previously had accumulated in other
areas within the settlement district. The fillings contained not only chippings of
stones from the demolition process but also refuse of the neighbouring settlement.
Among the many finds from the fill were numerous leather objects. Some, such
as €l-092 (Cat. No. 71), were found in the fill of the south-western corner of the
inner enclosure wall, which was demolished in the 6th/7th c. AD (Bauschicht
02).%* Others (such as el-109, Cat. No. 34, 128 and el-128, Cat. No. 134) were
found in the backfill of the temple foundation or in its latest phase in the south-
western corner of the temple proper (el-111, Cat. No. 35, 73).% An extraordinary
sole fragment (el-127, Cat. No. 39) was found in an ashy deposit of refuse in the
area southeast of the former pronaos. However, the stratigraphic correlation to
the building sequence of the settlement in the temple’s courtyard remains unclear:
the layer was possibly connected to the backfill of the foundation of the southern
temple colonnade of the temple courtyard.?® The demolition of this foundation
did not start before the 7th c. AD and continued until the 9th c. AD. Several
leather pieces and objects (el-015, Cat. No. 9, 52; €l-028, Cat. No. 101; el-029,
Cat. No. 51; el-046, Cat. No. 66, 84; el-047, Cat. No. 107) were excavated from
the backfill of the foundation trench of the southern colonnade.

The Late Antique Period (Felix Arnold)

The vast majority of leather objects published in this volume derives from the
settlement that flourished from the 5¢h to the 9th c. AD within the former Khnum
temple complex. The settlement remains were excavated by Peter Grossmann,
Gerhard Haeny, Horst Jaritz, and most intensively from 1998 until 2011 by
Felix Arnold (Arnold, 2003; Grossmann, 1980). Several dozen houses have been
investigated, deriving from three major settlement phases. In Phase 01 (c. 425-
550 AD) houses were built inside the existing structures of the Khnum Temple,
occupying both the temple courtyard and the area surrounding the temple house
in the north, west and south. In Phase 02 (c. 550-750 AD) the temple was
progressively dismantled, while settlement activity continued. By Phase 03 (c.
750-900 AD) little of the former temple was left. Much of the temple area was
now occupied by a large domestic complex, possibly a monastery (complex “0”).

Most of the leather pieces were recovered from layers of rubbish and wind-
blown sand deposited in the streets, open spaces and other abandoned areas of
the settlements. These include the area of the demolished Khnum Temple, its
courtyard and enclosure wall. The majority of these layers can be attributed to
Phases 01 (12 pieces) and 02 (15 pieces), while only two of the pieces were found
in a layer of Phase 03. The leather pieces found in these layers most certainly had
been used by the inhabitants of the settlement before being discarded together
with other types of refuse, including pottery, glass, animal bones, textiles and
other objects of daily use.

24 'The associated pottery was recorded and dated by M. Rodziewicz.

25  Excavated by H. Jaritz in 1987.

26 Jaritz (1988: 163, Fig. 8). According to the notes of Jaritz the pottery from the same context dates
to the 6th-7th c. AD.
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Only 16 leather objects were discovered within particular houses of the
settlement. Of these, half originate from houses of stratum 01. Four pieces were
found in the front yard of House M12A, a small cottage located southwest of the
former Khnum Temple and dating to c. 450-550 AD (el-002, Cat. No. 002; 004,
Cat. No. 4; 051, Cat. No. 111; and 052, Cat. No. 112; Arnold, 2003: 57-59,
Fig. 19). One piece was found in house M21, a few blocks further north on the
same street (el-119, Cat. No. 58; Arnold, 2003: 67-69, Fig. 32-33). Two other
pieces were recovered in the courtyards of House K20, the home of a stone mason
located south of the temple house, from layers dating to c. 475-550 AD (el-045,
Cat. No. 14; and 120, Cat. No. 37; Arnold, 2003: 73-77, Fig. 35-36). Another
piece was found in the fireplace of a neighboring building, numbered K31, dating
to c. 425-450 AD (el-033, Cat. No. 28).

Seven pieces were recovered from houses of the subsequent stracum 02, all
dating to c. 550-750 AD. One of them derives from House M13, a multi-story
building erected next to the former House M12A southwest of the Khnum Temple
(el-007, Cat. No. 6; Arnold, 2003: 79-84, Fig. 38-41). Five leather objects were
discovered in different rooms of House K26, a large building located south of the
temple, just west of House K20 (el-025, Cat. No. 100; 048, Cat. No. 108; 102,
Cat. No. 125; 115, Cat. No. 132; and 121, Cat. No. 38; Arnold, 2003: 94-98,
Fig. 53-56). Another piece was found nearby in K21, a single-room structure
dating to c. 700-750 AD (el-037, Cat. No. 83; Arnold, 2003: 112-113, Fig. 73).
Only one piece was found in a building of stratum 03 (el-071, Cat. No. 32). The
object was discovered under the brick pavement of K22, an extension of K21
probably dating to c. 750-800 AD (Arnold, 2003: 119-121, Fig. 82). K21 and
K22, together with K23, may have formed the nucleus of the later monastery, the
so-called complex “0”.

Most of the leather objects found inside houses were recovered in the courtyard
areas of these houses. In these spaces rubbish from various household activities
tended to accumulate during the time of occupation, together with ash from bread
ovens and straw from animal keeping. The leather fragments were usually found
in association with other objects that had been discarded by the inhabitants of the
respective houses, including pottery, glass, wood, animal bones, coins, ostraca and
game pieces. Noteworthy is the close association with other objects of apparel, like
textiles, bracelets and beads. In one case the leather object was found with a sheep
skin (el-004, Cat. No. 4), in another with two fragments of a wooden weaving
comb (el-045, Cat. No. 14), attesting to crafts conducted within the houses.
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Analysis

Quantity and Breakdown by Functional Groups

The finds are discussed by functional groups, the breakdown of which resulted
in seven groups (Appendix ‘Concordance’): ‘Footwear’ (subdivided into ‘Sandals’
and ‘Shoes’), ‘Bags and Other Containers’, ‘Belt, Straps, Cordage etc.’, “Waste and
Offcuts’, ‘Miscellaneous’, ‘Unidentifiable’ and ‘Persian’.

Footwear is always an important and large group of finds within the category
‘leather’ on an archaeological excavation. Here, 119 specialist numbers (Cat.
No. 1-44)? belong to sandals, which include a fair number of largely complete
examples (19). Forty-three specialist numbers (Cat. No. 45-59) belong to shoes
(these exclude the footwear in the group ‘Persian’). Among these remnants of
shoes are only two more or less complete examples. The group ‘Persian’ consists
of 57 specialist numbers (Cat. No. 60-65), which is mainly due to the severe
fragmentation since the objects were excavated. ‘Bags and Other Containers’ is a
group with eight specialist numbers (Cat. No. 66-73). Complete bags are relatively
rare in the archaeological record, probably because they were used beyond repair
and discarded, leaving little to recognise as bag. Thus no complete objects have
been found except for the, probably 19th c. AD wallet (el-096, Cat. No. 70),
and a container from the Persian levels (which is, as with the Persian footwear,
included in the group ‘Persian’). The group ‘Belt, Straps, Cordage etc.’ is rather
varied and consists of eleven specialist numbers (Cat. No. 74-81). The term ‘belt
is defined as a strip of leather with a buckle or comparable fastening that is, for
example, used in clothing; strips of leather that are used for tying are referred to as
a ‘strap’. This should not be confused with the straps in a sandal’s strap complex,
which are usually referred to in a more specific way, i.e. front, back- and heel
strap; it is very well possible that small pieces of the strap complex ends up in this
category as they might not be recognisable as a sandal element. Braided fragments
and fragments that are made by the slit/pull technique are included here as well,
unless their function is clear: some of these might originate from sandals, but such
objects have also been used in other objects, such as book covers, although these
have not been discovered at Elephantine. The distinction between belts and straps
is not always easy to make or often even impossible, hence the classification in one
group; the quantity should be viewed within this light. With ‘cordage’, objects are
meant that are plied (and sometimes cabled), like rope and string that is made
of vegetable materials. The terminology also applies to cordage that is made
of leather, rawhide or sinew.”® The group “Waste and Offcuts’ has 14 specialist
numbers (Cat. No. 82-87). Skin processing yields waste (the parts of a skin that
were useless, cut off and discarded such as pieces of fatty tissue). Offcuts, however,
usually only refers to fragments of leather that are cut off from a processed sheet
of leather in order to obtain a suitable piece for manufacturing an object and

27  As explained in ‘Guide to the Catalogue’ a specialist number does not indicate per se the exact
number of fragments studied.
28 More on terminology of cordage see Veldmeijer (2005).
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more often than not have a characteristic shape. The small group ‘Miscellaneous’
has 11 specialist numbers (Cat. No. 88-90) and includes items that could not be
classed within the bigger groups, such as a small basketry lid (el-082, Cat. No. 88)
and a ball-like object (el-054, Cat. No. 90). The largest group, with 117 specialist
numbers (Cat. Nos. 91-140), is ‘Unidentified’. Typically, this is the largest group
for which several explanations can be offered. In antiquity, objects, especially if
these were ordinary ‘daily life’ utilities such as bags and some footwear, were often
used beyond repair. Moreover, after discarding the object, decay sets in,? varying
from the influences of moisture, wind and the like to insect and rodent activity.
These processes change the object even more.

Preservation

In general, the leather finds from Elephantine suffered greatly and are in poor
condition, and (severely) fragmented. The Persian material was seemingly in
surprising good condition, but the internal chemical degradation of the collagen
fibres made the leather frail, resulting in easily breaking and splitting, hence the
fragmentation seen in the present work as compared with the situation just after
discovery (¢f. Kuckertz, 2006). The finds continued to suffer greatly ever since
excavation, resulting in, among other issues, further fragmentation (see below).
Much research has been carried out on the deterioration of leather, especially
for the modern leather industry. However, such research has not been done in
detail for ancient Egyptian material (although Trommer, 2005 did include some
samples). This is necessary as Pharaonic leather differs in various points from
European leather: it is not tanned and the arid conditions before the material
is excavated differ from usually waterlogged conditions in Europe, resulting in
different chemical processes.*

Skin Type Identification and Skin Processing

As explained elsewhere (Veldmeijer, 2011b: 18 and references therein),” the
identification of type of skin of archaeological leather is troublesome. The worn
character of much archaeological leather, in combination with post-depositional
circumstances, even if the preservation can be qualified as excellent, prohibits
in most cases identification by absence of the upper surface and/or hairs.
Identification on the basis of fat content, DNA or protein sequencing of the
collagen using soft-ionization mass spectrometry has not been done: one of the
reasons is that these research methods are expensive and might only be partially

29  Without proper treatment, decay of the skin sets in as soon as the animal dies.

30 Lucy Skinner is working on such research, the results of which are expected in several years. See e.g.
Kite & Thomson (2006) for the chemical process related to the process of procuding leather as well
as of the deterioration of leather.

31 Handy is the identification through various steps at http://www.furskin.cz, but is relying heavily on
hair. Moreover, powerful microscopes are needed, which are not always available in the field.
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successful,® another is that it requires specialised laboratories for which sampling
is needed. In general one can say that ordinary leather footwear is made of cow’s
leather (own observation, but see also Van Driel-Murray, 2000: 302) and the
thickness of the leather of most of Elephantine’s footwear leaves little doubt that
this is the case here as well. The preservation of leather goes hand-in-hand with
the method that was used to make a skin durable (curing, tanning, tawing etc.,).
The slaughtering of the animal, depilating the skin and preparing it for curing/
tanning — the first phases of skin processing, together with the actual curing/
tanning, before the manufacturing of the objects — will not be given attention
here. Processing of skin into (pseudo-)leather is rather universal and described in
various handbooks, giving a good idea of the process and the reader is therefore
referred to these general overviews (focussing on ancient Egypt, see Van Driel-
Murray, 2000: 299-306; Forbes, 1957: 1-21; Veldmeijer, 2008: 3; Veldmeijer
& Laidler, 2008: 1216; a description of these parts of the process on the basis
of two-dimensional art and anthropological data see Schwarz, 2000: 39-70).
However, exactly how this was done in Pharaonic Egypt is, in its detail, not well
understood but very little of these tasks can be deduced from the archaeological
record as presented here. Equally, the way a skin is made durable by curing can
only be confidently identified by chemical analyses and even with these modern
methods many problems have been noted (Van Driel-Murray, 2000: 316-317).
A field-test for identifying vegetable tanning (Van Driel-Murray, 2000: 316-317;
2002a; 2002b; Leach, 1995) is a fairly simple test but the results are not always
as unambiguous as one would hope (Pers. Obs. Qasr Ibrim; see also Thomson,
2006: 59; Van Driel-Murray 2002a: 19-20; Veldmeijer & Van Roode, 2005). This
test has been applied to most of the leather finds from Elephantine and included
in the catalogue, but the results are troublesome and should be checked with
the aforementioned proper analytical means. A comparison of these dates could
elucidate the validity of field-tests.

Colour

No paint, dye or pigment seems to have been used to decorate the leather,?® and
it was left naturally coloured. There is significant variation in the natural colour
of the leather, varying from a light brown to a greyish black. It is plausible to
suggest that these extreme differences are due to the type of skin, or, in some cases
in connection with the skin processing methods. Another cause of the difference
in ‘natural’ colour is the use of the object: natural fats in the skin further alter
the leather. Finally, the specific circumstances during burial, which might differ
distinctly, even in close proximity, have a bearing on the colour.

32 For fat contents, see especially Trommer (2005). Regarding DNA, Thomson (2006: 58) wrote:
“Work is being undertaken to analyse DNA extracted from skin-based objects. It might well be
possible to develop such procedures for untanned materials and successful results have been reported
with oil-tanned chamois leathers (Langridge, 2004). It is less likely, however, that successful methods
will be found for use with vegetable- or mineral-tanned leathers as the cross linking mechanisms
involved in the tanning processes will probably interfere with the extraction procedures.” This means
that the way a skin is prepared (so-called skin processing) needs to be known first in order to increase
the possibility of positive skin type identification.

33 Technically there is a distinction between pigment, paint and dye (see for example Lee & Quirke,
2000).
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Manufacturing Technology

Material

The use of leather thong in stitching is fairly limited before Roman times. Indeed,
nearly all Pharaonic footwear (Veldmeijer, 2009a; 2009b; 2009¢; 2009d), chariot
leather, including bow cases and quivers (Veldmeijer ez a/., 2013; In Prep.) and
other objects such as the tent of Istemkheb (Pers. Obs. 2009; see also Schwarz,
2000: 253-258) studied thus far is predominantly stitcched with sinew and,
to lesser extent, flax (see also Van Driel-Murray, 2000: 207-208). This differs
with leatherwork from Nubian origin, as finds from for example Hierakonpolis’
C-group suggests (Veldmeijer, 2007), which are far more often made with fine
and delicate leather thong. In post-Pharaonic times, the use of leather thong for
stitching gained importance over flax and sinew. It became the main material to
secure sole layers in sandals and for stitching seams in objects such as bags and
tents, and although the sole seams in the much later turnshoes were usually closed
with flax thread, there are examples that this was on occasion done with leather
thong as well even tough usually these are repairs (Veldmeijer, 2012).

But there are, however, exceptions: evidence suggests that so-called stubbed-
toe ankle shoes can be dated to the New Kingdom (Veldmeijer, 2013a; In Press
a). In the simple sole/upper constr