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Antoine De Moor, 
Cäcilia Fluck and 
Petra Linscheid

Preface

This book presents the proceedings of the 
9th conference of the international research 
group ‘Textiles from the Nile Valley’, which 
took place at the HeadquARTers of the Katoen 
Natie Company in Antwerp, for the sixth time, 
from the 27th–29th of November 2015. The 
conference focused on ‘Textile find-spots in 
Egypt’ and 87 participants from 13 different na-
tions worldwide enjoyed the splendid confe-
rence location and the Textile Galleries at the 
HeadquARTers. During the conference days, 
26 lectures were presented, of which 18 are 
included in the present book.

The first chapter of the book is devoted 
to ‘Textiles from excavations’. As in the pre-
vious conference, Olga Orfinskaya and Elena 
Tolmacheva report on the textile finds of the 
current excavations at Late Antique Deir el-
Banat in the Fayyum. The first article presents 
tunics, furnishing textiles and shrouds from 
grave 213, which also contains the unusual 
grave-good of an unfinished wool-textile. 
A second article by Elena Tolmacheva is a 
general study of the archaeological textiles at 
Deir el-Banat, their conservation and parallels 
in other necropolises. In the next contribution, 
Frances Pritchard introduces textiles from the 
British Museum’s fieldwork at the monastic 
site of Wadi Sarga, excavated a hundred years 
ago and evaluated currently in a research 
project of the British Museum’s department 
Ancient Egypt and Sudan. Alexandra D. Pleşa 
devotes her article to the Late Antique and 
Early Islamic textile finds and other artefacts 
from the cemeteries at Matmar and Mostaged-
da, another British excavation in the early 
20th century. As in the previous conference 
proceedings, Kristin South reports about the 
progress in the study of textile finds from the 
necropolis of Fag el-Gamus in the Fayyum, in 
particular about the consistent use of basket 
weave linen shrouds in burials. Sabrina Tatz 
introduces the as yet unknown textile material 
from the current excavations at Deir el-Bâchit, 
the Paulos monastery in Western Thebes, and 
provides insight into monastic textile pro-
duction. The care, conservation and study of 
Roman to Medieval textiles from Jordan and 
Sudan, housed in the British Museum collec-
tions, is the subject of the article of Anna Har-
rison and Ruiha Smalley.

The second chapter of the book deals 
with ‘Textile techniques’. This section starts 
with an article by Carol James and Fabiénne 
Médard presenting the technical analysis and 
recreation of a Late Antique sprang bonnet 
still in situ on a child’s mummy in the Guimet 
Museum, Lyon. Another headcovering, 
namely a medieval embroidered skull cap in 
the Museum of Islamic Art in Berlin, is inves-
tigated in the article by Gisela Helmecke and 
Irina Seekamp, with an appendix by Frances 
Pritchard about a similar cap in the Whitworth 
Art Gallery in Manchester. In her contribu-
tion, Barbara Köstner studies 54 Roman and 
late Roman nalbinding socks, their technology, 
typology and archaeological context. The next 
article by Anne Kwaspen is a thorough investi-
gation into the different finishing techniques of 
neck slits on late Antique tunics in the Katoen 
Natie collection. As a special attraction during 
the 2015 conference days, Chris Verhecken-
Lammens and Anne Kwaspen had prepared a 
temporary exhibition displaying neck open-
ings of tunics from the splendid Katoen Natie 
textile collection.

A section on ‘Iconography’ starts with 
an article by Maya Müller on Late Antique ta-
pestries, mostly from the Museum of Cultures 
in Basel, depicting scenes with the antique 
goddess Aphrodite. The next contribution by 
Olga Osharina deals with the typology and 
evolution of portrait images, personifications 
and allegories on late Antique tapestries from 
the State Hermitage Museum, St. Petersburg. 
Tineke Rooijakkers’ study concerns the mys-
tery of the red thread, inwoven in many tunics, 
and traces their apotropaic purpose convinc-
ingly.

The chapter on ‘Dyeing and mordant-
ing’ includes two articles: Ines Bogensperger’s 
contribution deals with the written evidence 
for alum in Ancient Egypt, a chemical used as 
a mordant in the dyeing process. In the second 
paper, Antoine De Moor, Chris Verhecken-
Lammens, Mark Van Strydonck, Mathieu 
Boudin and Ina Vanden Berghe successfully 
combine the analytical methods of radiocar-
bon and dye analysis to demonstrate that the 
presence of Indian lac in a ‘late Coptic’ textile 
is a valid dating criterion.

In the last chapter ‘From collections’, 
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fig. 1 Mummy of a 12 years old girl, inv. 900.12.60 
Guimet Museum, Lyon, France. 

 Photo: F. Médard/Anatex



Appreciation of the ancient craftsmen 
through the recreation of a byzantine sprang bonnet 
from the Antinoopolis necropolis 

Carol James, 
with the contribution of Fabienne Médard

A            T 

1 Context of the research

At the end of the 19th and beginning of the 
20th century thousands of Egyptian artifacts 
were removed and sent to diverse museums 
in Europe, including France. The majority of 
these works in the French public collections 
came from dig sites in Antinoopolis, taken 
from middle-Egypt by Albert Gayet from 1896 
to 1914. The first shipments to France started in 
1901. Upon their arrival, the discoveries were 
placed on exhibit in the Guimet Museum in 

Paris before being sent to other French muse-
ums by the ministry of Public Education and 
Fine Arts, and/or by Emile Guimet.

This collection comes from digs in the 
necropolis of the site. For the most part the 
collections are composed of mummies, textiles 
worn by them at the time of burial, pieces of 
furniture, masks and plaster breastplates, 
pottery, figurines, terra cotta lamps, and a few 
objects in glass, wood, metal and fragments of 
shoe leather.
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fig. 3 Side cords on the original bonnet. 
 Photo: F. Médard/Anatex

fig. 2 Frontal seam of the original bonnet. 
 Photo: F. Médard/Anatex

fig. 4 Extremities on the original bonnet, 
 secured with cabled threads. 
 Photo: F. Médard/Anatex

1 Lintz/Coudert 2013.
2 Orgogozo/Lintz 2007.

2 Description of the selected item: 

 child cap of the mummy 900.12.60, 

Guimet Museum, Lyon

We selected a bonnet from the Byzantine era, 
associated with the body of a 12 years old girl. 
The body was preserved in its entirety, having 
received no destructive handling, all members 
in place; only the head is disconnected from 
the bust. The child wore a cloth tunic, deco-
rated with large tapestry medallions perfectly 
conserved. Lightly turned to the right, her 
head is covered in a headdress of brilliant red 
(fig.1).

. Technical Analysis

The fabric in this bonnet features the sprang 
technique using fine, tightly twisted red wool 
threads, worked in simple interlinking and 
multiple twist interlinking. Several aspects 
caught our attention, particularly the general 
shape and the complexity of the design. Visual 
inspections are insufficient to understand 
these textiles. Wanting to understand more, 
we set about creating a replica.

. Structure

The sprang technique is worked using a single 
thread tied to a frame and wound back and 
forth between the two ends of the frame. 
Work at one end of the frame causes a mirror-

The Louvre recently initiated a project 
to revisit the collection, introducing a cata-
loguing system for archaeological artifacts 
and human remains, including the artifacts 
from the Antinoopolis site. The project was 
the opportunity to conduct a multidiscipli-
nary re-evaluation of artifacts, some of which 
have been neglected in the collections. This 
was also the opportunity to re-condition and 
re-package. In some cases this fresh approach 
lead to a renewed understanding of the value 
of some of the artifacts.

This work is contained in the second 
volume, released in 2013, of a series of publica-
tions on the subject of the pieces sent to France 
and elsewhere.1 The first volume appeared in 
2007 and covered objects sent in 1875, shining 
light on the view point of French education and 
museum policy from that era.2

In view of the size of collections only 
specific items were chosen for detailed study. 
Preference was given to those most pertinent 
to the study. In the textile category items were 
selected based on their originality. Complet-
ing previous studies in this area, a series of 
unique bonnets were examined. The items 
selected included a variety of head-dresses, 
head bands, bonnets, hairnets, complex caps 
and hoods.
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fig. 5 The overall shape of the bonnet: 
 upper section to cover the head, 
 lower section comprising two panels. 
 Drawing: F. Médard/Anatex
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3 Nowik 2013, 134–139.
4 See the detailed study by Kwaspen 2011.
5 Linscheid 2011, 103–121.
6 Yarn from the stash of a colleague, Broder Medicis, 

Lollfus Mieg & Cie, Mulhouse, France.

a piece of sprang measures identically on both 
sides of the piece this discrepancy of 30% is 
remarkable. We measure eight rows per cm in 
the cap, five rows per cm in tails.

We see the complexity expressed not 
only in the crossing of threads, but also in the 
alternating rhythms of the openwork and 
more dense motifs. Principally five panels 
alternate two types of lozenge motifs (fig. 8). 
These patterns run the length of the bonnet, 
of five distinct motifs, marked A through E. 
These patterns each have a different number 
of rows in the repeat, varying from a two-row 
repeat in pattern C, a four-row repeat in pat-
tern D, 18 rows for pattern B and 24 rows for 
pattern A.

3 Recreation process

. Raw material

A search for commercial wool that had similar 
amounts of twist was unsuccessful. Commer-
cially available wool has much less twist-per-
inch than that observed in the bonnet. Rather 
than attempt to spin such fine, consistent yarn 
ourselves, we purchased commercially spun 
18/2 red wool6 and increased the twist through 
using a spinning wheel. The yarn was wetted, 
and then exposed to heat to re-set the twist. 
The difference between untreated and treated 
yarn can be clearly seen (fig. 9). We feel the 
high twist is necessary to strengthen the very 
fine wool, preventing breakage due to the 
abrasion of the sprang process.

The amount of twist added to the thread 
resulted in a yarn that was not balanced. Left 
to itself, the residual twist in the yarn would 
cause it to supercoil. Once mounted on the 
sprang frame this was not a problem. The loose 
ply in the cords around the head is confirma-
tion of this excess twist in the original threads: 
fifteen threads, laid together, naturally rolled 
themselves into the lightly twisted cable seen 
in the bonnet.

. Planning and preparation

There are five distinct motifs across the width 
of the bonnet, lettered A through E (see fig. 8). 
One challenge was the fact that the number of 
rows in the repeat for each of these patterns is 
different. Motif D has a four- row repeat, Motif 

image structure to form at the other end of 
the frame. Interlinking is one of the structures 
compatible with sprang work. The interlink-
ing structure, the presence of a stop chain at 
the ‘equator’, and the fact that the patterns in 
the two hemispheres of the bonnet are mirror-
image of each other, one in S and the tails in 
Z, attest that the technique used to create the 
bonnet is sprang. Remarkable in this bonnet is 
that the stop chain is not centered in the work. 
The cap of the bonnet is formed of tightly com-
pacted stitches on one side of the stop chain. 
The stitches in the two panels are much more 
loosely compacted on the other side of the stop 
chain.

. Composition

The dominant elements forming the bonnet 
are Z-plied, S-spun wool threads (S2Z), 0.4 mm 
in diameter.

A thread sample from the lower portion 
of the hairnet revealed the dyestuff to be mad-
der (rubia tinctoria).3 There is a small amount 
of sewing at the forehead along a feature that 
is 6.5 cm long (fig. 2). Sewing was done with 
the aid of a thread similar to that found in the 
rest of the bonnet. The cord around the head 
is made from what appears to be the same 
red wool, an assembly of 15 of the same size 
threads, loosely plied (15 S2Z) (fig. 3). At the 
lower ends, a cable of two groups of seven 
(7 S2Z) threads, the cable measuring 3 mm in 
diameter (S2Z S2Z) (fig. 4). In relation to other 
similar bonnets whose dates were established 
by radiocarbon analysis, this bonnet is dated to 
the Byzantine era.

. Bonnet shape

The general shape of the bonnet is remarkable 
(fig. 5). Most sprang bonnets from Late An-
tique Egypt are either conical or rectangular.4 
This one has a distinctive shape, composed 
of two sections, demarcated by the presence 
of a line of chain stitching (figs. 6 and 7). One 
section covers the head, and the other section 
is comprised of two panels at the back. These 
diverse bonnet shapes have been described by 
Petra Linscheid.5

Note that the two sections, the head 
covering and the tail panels, are of differing 
lengths: 30 cm and 40 cm. While it is rare that 
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fig. 9 Treatment tightens the twist in the yarn. 
 Photo: C. James/Sashweaver

fig. 7 Scheme of the chain structure at the center 
 of the bonnet. 
 After Seiler-Baldinger 1994

fig. 8 Five distinct motifs, A through E, 
 featured in the bonnet. 
 Drawing: F. Médard/Anatex

fig. 6 A line of chain stitches divides the two sections 
 of the bonnet. 
 Photo: F. Médard/Anatex
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fig. 10 The notation for the sprang pattern. 
 Drawing: C. James/Sashweaver
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fig. 11 A wooden frame supports the warp 
 for the replica work. 
 Photo: C. James/Sashweaver

7 For more on interlinking sprang see James 2011 or 
Collingwood 1974.

To insure the selection of the correct 
thread, it is best to spread the threads laterally. 
Opening the structure to verify the thread in-
evitably loosens any packing done to previous 
rows. We were unable to compact the required 
number of rows in the desired cloth length. 

Turning the model around, and consid-
ering the work at the top to be the loose ends, 
and compact the mirror image cap at the bot-
tom allowed us to obtain the correct size and 
proportions of the motifs.

Upon completion of each row, the 
new row is pressed downwards, forming the 
mirror-image section of the cloth. Normally 
the weaver spreads the threads distributing 
them horizontally. Separating them from 
each other makes it easier to push the work 
to the lower side of the frame. For this piece, 
however, the lower portion must be tightly 
packed. The threads must not be spread 
apart, even to move the shed. The wool fiber 
proved to be sticky. The solution was to move 
the shed in small groups of threads. In this 
manner we could pack the lower portion 
quite tightly. 

A a 24-row repeat, and Pattern B has an 18-row 
repeat. A grid mounted on a magnetic board, 
assisted in keeping track, row by row.

In order to carry out the work we 
needed to map the designs in the pattern. We 
have developed a method that represents the 
pattern on graph paper (fig. 10). This diagram 
of the hole placement translates directly to 
something that resembling a knitting pattern 
with the exact number and type of stitches 
required. This pattern also gave the number of 
threads required: 594.

The official length of the bonnet is 
70 cm. The sprang braiding process effects a 
yarn take-up of 30 %, meaning that the initial 
warp needed to be longer than the finished 
product. Multiple experiments revealed that 
the correct initial warp length is 90 cm. 

A wooden frame was used for the rep-
lica work (fig. 11). There are holes in the ends 
pieces that fit dowels, which serve as uprights 
to the frame. The end pieces can slide up and 
down along the uprights. This allows the entire 
frame to shrink as the work progresses.

The warp was measured on a warp-
ing mill, the end loops transferred to 3 mm 
steel rods, 30 cm long. The steel rods were 
then lashed to the end pieces of the frame. 
The number of loops was counted again to 
verify the correct number, and markers were 
inserted at convenient places, corresponding 
to the pattern sections. This helped as an er-
rorcheck and assisted to properly establish the 
pattern on the first few rows.

. Creating the cloth

Threads were manipulated in a manner to 
form an interlinking structure.7 The complex 
pattern was followed thanks to a grid pattern 
mounted on a metal board. A magnetic ruler 
was used to keep track of the current row 
being created. Each row of work resulted in a 
mirror image row. Working at the top of the 
frame, cloth also formed at the bottom.

The original assumption was that the 
cap represented the work, and the panels 
were the loosely packed mirror image. Indeed, 
through experimentation, we found that it 
was far easier to work at the side of the loosely 
packed panels, and to firmly pack the mirror-
image side of the cap.
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fig. 12 Two sections of cloth are created 
 at the same time. 
 Photo: C. James/Sashweaver
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fig. 14 Creating a chain line to secure the work. 
 Photo: C. James/Sashweaver

fig. 13 Near the center of the work the pattern changes. 
 Photo: C. James/Sashweaver

patterns. Conveniently, the ancient artisan 
switched to a much less complicated stitch 
(fig. 13). Indeed here we see threads taken two 
at a time. This is a far simpler stitch for such an 

The two portions of the cloth grow from 
outer edge towards the middle (fig. 12). At this 
point near the middle it becomes difficult to 
continue work, never mind carry on with the 
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fig. 16 Inserting the side cords. 
 Photo: C. James/Sashweaver

fig. 17 Separating the back panels. 
 Photo: C. James/Sashweaver

fig. 15 Forming the design at the forehead. 
 Photo: C. James/Sashweaver

These loops were then cinched together, and 
the cinch line folded in half. The cords were 
stitched together, forming the cap and creating 
the design at the forehead (fig. 15). The tails of 
this cord were pulled through the selvedge of 
the cloth. This created the drawstring which 
holds the bonnet cap to the head (fig. 16).

To form the panels at the back, the 
loops at the looser (upper) side of the cloth 
are divided into two groups. Two separate 
cords of 7 threads each are passed through 
the loops; one 7-thread cord through each 
set of loops. We cut the thread linking the 
two groups at the center and unraveled this 
thread to the point of the less complicated 
double stitches just before the stop chain. 
This separated the panels at the back (fig. 17). 
The thread was then re-introduced, sewed up 
along what is now a selvedge edge on the side 
of the panel with the corresponding cut thread 
at the point of the 7-thread cord. These two 

uncomfortable working position. It also results 
in a gathering together of the cloth, desirable 
at the nape of the neck.

When the two sections of cloth fi-
nally meet, the last length of warp threads 
are worked into a chain, fixing the work. An 
edge thread is twisted to form the initial loop, 
successive pairs of threads pull through this 
loop, creating a chain across the centerline and 
preventing un-ravelling (fig. 14).

. Finishing

The last loop was secured by un-rav-
elling the edge thread. The knot was untied 
at the steel rod at the lower end piece of the 
frame and this thread was removed from the 
cloth up to the chain line. This thread was 
pulled through the end loop on the stop chain, 
and then re-sewn down the selvedge edge, 
replacing it within the cloth. 

A large big-eyed blunt needle was 
loaded with a cord of 15 threads. The nee-
dle was then passed through the loops at the 
lower (more tightly packed) end of the work. 
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fig. 18 Plying the extremity cords. 
 Photo: C. James/Sashweaver

Cloth formed by interlinking sprang has 
a strong tendency to curl. This is the nature of 
the stitch, adding twist on one side, removing 
it on the other. The tension of the frame holds 
the cloth in place. Removed from the frame, 
this type of cloth curls and will not lie flat 
(fig. 19). The remedy is a process called block-
ing. The cloth is wetted, and then laid out flat to 
dry (figs. 20 and 21).

threads were then secured with a knot at the 
level of the loops.

Once the panels have been separated, 
the cord holding the loops at the ends of the 
panels must be secured, lest the cord slip out. 
By twisting the ends of the cords, we formed a 
plied cord, this identical to the original (fig. 18). 
This may explain the difference between the 
cord around the head, and the cord at the ends 
of these panels.
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fig. 21 The motifs. 
 Photo: C. James/Sashweaver

fig. 20 Blocking the bonnet. 
 Photo: C. James/Sashweaver

fig. 19 Fresh off the frame, the cloth curls. 
 Photo: C. James/Sashweaver

4 Conclusion

We learned a great deal in the process of creat-
ing this replica. The fine, uniformly twisted 
wool thread, the brilliant colour, the complex-
ity of working five different patterns simul-
taneously, the allowance for the difference 
in size in the two portions of the cloth, and 
the contribution this difference makes to the 
overall shape, all these elements point to the 
advanced degree of skill of the original artist 
(fig. 22).

We hope that our work contributes to 
your understanding of the great importance of 
this piece.
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fig. 22 The completed replica. 
 Photo: C. James/Sashweaver
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Satyr (mythological figure) 232
Senusret iii (r. c. 1882–1842, king of 

Egypt) 279
Sergius, Saint (4th cent.) 241
Sextius Niger (1st cent. bc–1st cent. ad, Roman 

pharmacologist) 260
Sloane, Hans Sir  (1660–1753, British collec-

tor) 279
Snefru (c. 2670–2620, king of Egypt) 89
Solomon (figure in the Old Testament) 225
Stateira (daughter of King Dareios iii) 213, 214
Strabo (c. 63 bc–23 ad, Greek geogra-

pher) 260, 261

Tertullian (c. 160–220, Christian writer) 247 
n. 11

Theodosius (r. 379–394, Roman emper-
or) 219

Theophrastus (c. 371–287, Greek philoso-
pher) 260

Thompson, Reginald Campbell (1876–1941, 
British archaeologist) 61, 62, 70, 71, 
285

Tutankhamun (r. c. 1332–1323, king of 
Egypt) 174

Valens (r. 364–378, East Roman emperor) 219
Valentinian (r. 364–375, West Roman emper-

or) 219
Vaux, William Sidney (1818–1885, British anti-

quary) 280 n. 11
Venus (Roman deity) 210 n. 14, 213, 214, 217, 

218
Venus of Milo (famous statue of Venus) 214

Vyse, Richard William Howard Major General 
(1783–1853, British Egyptologist) 279

Winlock, Herbert E. (1884–1950, US-American 
Egyptologist) 109, 123 n. 26

Zedler, Johann Heinrich (1706–1751, German 
publisher) 256

Zenon (c. 333–262, Greek philosopher) 261
Zerah (figure in the Old Testament) 247
Zeus (Greek god) 219

Places

Abu Simbel 297
Africa 260, 279 n. 5, 295
Ahnas  213
Ain Lebekha 261
Akhmim 174 n. 14, 192, 218, 220, 229, 263, 

280–284, 292, 295
Alexandria 62, 185, 213, 214 n. 41, 219, 262, 

263
Amheida (ancient Trimithis) 260
Anazarba (Anazarbos) 259
Anteopolis (Qaw el-Kebir) 62
Antinoupolis 34, 61 n. 4, 209, 211, 212, 218, 

229, 285, 294
Armenia 260
Arsinoite nome, Arsinoites  261, 262
Asia minor  263
Asyut (Lykopolis) 62, 72, 73, 284, 285

Badari 72, 73, 75, 76, 77 n. 26, 80, 
el-Bagawat 34
Bah. ariya  260, 261
Bahnasa (Oxyrhynchos) 263
Bawit 61, 284 n. 35
Berlin  294
Boston 226 
Britain 176 n. 20, 187, 188
Brugge 263

Cairo 89, 213, 215 n. 43
Cappadocia 257
Carchemish 62
Carthage  217, 218
el-Chab (Chabba) 261
Chicago 226
China 174 n. 13, 295
Cilicia 210, 259
Cnidus  212
Constantinople 246, 263
Cyprus 218, 219, 257

Dashur 34, 279
Dakhla 34, 260, 261
Darlington  187
Debeira 297, 298, 300
el-Deir 24 n. 28, 27 n. 32, 34, 36
Deir el-Bahari 284, 287
Deir el-Bachît 109, 113, 115 n. 13, 123
Deir el-Banat 13, 19, 20, 27–34, 36–39, 48, 51, 

53, 55, 57
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Qaw el-Kebir (Anteopolois, el-Ithmaniyya)  
62, 73

Qurnet Murai 123
Qustul 297, 300–302

Rhodes 210, 211
Rome 19, 263
el-Ruwayjat 73

Sahaba  296, 297, 298 n. 19, 299, 303
Sahara 260
Saīd 263
Samosata 209
Saqqara 280
Sardinia  260
Seila 89
Serra 297, 298, 300–302
Sicily 214
Siout 263
Siwa 260, 261
Small Oasis  261, 262
South East Asia 274
Spain 260
Straßbourg 174 n. 14
Strongyle 260
Sudan 125, 126, 128, 130, 135, 261, 284
Syria 177

Tarim-Bassin 174 n. 13
Tarsos 210
Thappsos 214
Tolfa 263
Trimithis (today’s Amheida) 260
Troy 209
Turin 210, 211, 214, 216
Turkey 61

Upper Egypt  263, 285 

Vatican 263
Venice 263
Vindolanda 185

Wadi Sarga 60–62, 70 n. 16 and 19, 71 n. 20 
and 21, 285, 290

Western Desert 260, 261
Western Europe 259, 263

Yemen 259

Luxor Temple 219
Lykopolis (Asyut) 62
Lykopolites 262

Macedonia  260
Madaba 209
Madinat el-Fayyum 34
Madrid 219
Masada  177, 178, 179 n. 46, 180 n. 48, 194
Matmar 72–85, 87
Melos 259, 260
Meidum 89
Merowe Dam 135, 139
Middle Egypt 21
Mis Island 144
Monastery of Apa Thomas 62
Mons Claudianus 91 n. 11, 174 n. 15, 177
Mons Porphyrites 177, 181, 182 n. 57, 194
Mostagedda 72–78, 80–87, 285
Mount Ida 213

Nag Hammadi 286
Naqlun 33, 34
Narmuthis 261 n. 39
el-Nazla el-Mustagidda 73
Near East 209
Neumagen 187
Nile 209, 211, 216, 219, 226
Nile Valley 261–263
North Africa 209
Nubia 296–298

Old Cairo (Istabl Antar) 39 n. 40
Oxyrhynchites 261, 262
Oxyrhynchos 178, 190, 192, 194, 258 n. 17, 261, 

262, 284, 288, 289
Palestine 61, 73
Palmyra 215
Panopolites 262
Panticapaeum 208, 209
Paulos monastery (Deir el-Bachît) 109
Pergamon 260
Philadelphia  261
Phrygia 257, 260
Piercebridge  187
Pompeii 210, 212, 213, 214 n. 36
Psobthis 261, 262

Qarara 21, 34, 53
Qasr Ibrim 28, 29, 279 n. 1
Qau Bay 73

Deir el-Dyk 285, 289
Deir el-Ganadleh 61
Deir el-Medineh 215
Deir Tasa 73
Delphi 259
Dios  174 n. 4
Dura Europos 177, 182 n. 57–58, 194

Eastern Mediterranean 61, 174, 209, 249 
Edessa  259

Europe 149

Farafa 260, 261
Fag el-Gamus 34, 48, 57, 88, 89, 91, 104, 174 n. 

14, 177, 190
Fayyum 21, 62, 33, 34, 89, 107, 178, 190, 192, 

194, 209, 213, 215, 261
Florence 263
France 149, 150

Gamai  297
Giza 91, 279
Great Oasis 260, 261
Greece 19, 61, 210, 217

Hamamiyya 72
Hannover 214
Hawara 209
Heraclea 215
Hierapolis 260

Istabl Antar (Old Cairo) 39 n. 40

Jordan 124–127, 209, 226

Karanis 177, 181, 183, 194
Kellis 34, 261 n. 30 and 38
Kharga 34, 260, 261
el-Khawalid 73
Khirbet Qazone 125, 126
King’s Valley 211
Kom al-Addame 34
Kom al-Ahmar 34, 49
Kom Oushim 36
Kulubnarti 125, 126, 128, 130, 131, 132, 139

Les Martres-des-Veyres  185
Libya  260
Liparis (Aeolian Islands) 260
London 279, 280, 294, 295
Lower Nubia 28
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girdle 214
goat hair 64, 68, 69, 71, 110, 113, 182

hair 125, 130, 135, 139
hairnet 150, 152, 232, 284, 285, 287, 295
half basket weave 48, 53, 85, 90, 91, 96, 97, 

100, 106, 107, 110, 115
hanging 18, 19, 53, 281, 284
Haspelseide modern 168
Hauben 163
headband 73, 150, 281
headcovering 96
headdress 39, 53, 59, 150, 212, 214, 216
headgear 85
heddle loops 27–29
heddle rod 28, 29
hem 22, 23, 25–27, 143, 180–182, 187, 188, 245
herringbone stitch 171
homemade textiles 91
hood 14, 150, 287, 291
horizontal ground loom 31
household textiles 14, 18, 21
human hair 124, 130, 131
H-shaped tapestry bands 297, 298
Indian Lac dye 264–275
indigo 92
industry of textile 91
ink marks 40, 42–43, 48
inscription 68–71
interlacing 201, 202
interlinking 150, 152, 155, 159

Kappe 162–171
Kapuzen 163
Keriai (ribbons) 122
kermes 249
knitting 155, 174
Knopflochstich 168
knot, knotted 94, 98, 100, 101, 122, 131, 132, 

140, 158, 159
knotless netting 285, 289
Kopfbedeckung 163, 168

Leinen 163, 165, 168, 169
Leinwandbindung 163, 168
linen 13–15, 19–31, 34, 36, 37, 39, 41–49, 51–55, 

57, 63, 64, 66, 87–107, 109, 110, 113, 115, 
118, 122, 123, 126, 143, 145, 171, 177, 178, 
194, 197, 202, 204, 205, 209, 212, 217, 243, 
245, 249, 251, 274, 278–282, 284, 285, 
287–289, 291, 292, 295

cord 21–27, 29–31, 66, 130, 132, 139–141, 150, 
152, 158, 159, 180, 197, 200, 201, 203–205, 
251

costume 34
cotton 28, 29, 85, 110, 113, 115, 118, 123, 

126–128, 130, 139, 144
cover 284
coverlet 64
crease, creasing 127–129, 133
cross stitch 171
curtain 18, 292, 294, 295
14C (see radiocarbon dating):  19, 34, 57, 

264–275

darning 19–21, 24, 26, 36, 43, 45, 47–49, 53, 
54, 117, 142, 182

diamond twill 185
drawstring 158
dress 73, 87
dye, dyeing, dyestuff  64, 66, 68, 69, 92, 94, 

95, 103, 106, 125, 127, 128, 131, 132, 145, 
152, 249, 255–263, 265, 274

dye analysis, dye test  68, 69, 265, 274

embroidery, embroidered 36, 57, 70, 71, 87, 
132, 141, 169–171, 285, 286, 291

extended tabby weave, extended plain 
weave 19, 29, 44, 47, 48, 53, 139, 286

fabric 243, 244
false purple wool 92, 96, 97, 99, 102
Falte 167
fastenings  141
fibre 28, 29, 125–128, 133, 139–141, 145
finishing border  14, 21, 22, 24–27, 31
finger weaving 203, 204
flax, Flachs 49, 64, 66, 85, 130, 139, 168–170
float, floating 115, 144, 244
flying thread 43, 47, 57, 291
folded 94–98, 100, 101
fringe/s 16, 21, 28, 29, 36, 43–45, 48, 51, 52, 

85, 91, 92, 94–102, 104, 131, 132, 182, 183, 
251, 287

fullers 263
furnishing textile 13, 14, 18, 21, 24, 31, 39, 44, 

48, 53, 64, 68, 85, 87, 110, 118, 120, 279, 
281, 284, 285, 287, 294

garments 39, 55, 84, 85, 118, 127, 130, 213, 244, 
245, 249, 250, 251

gauze 85

Index of textile and costume terms

animal fibre 178
Anlegetechnik 165, 170
applied, application 36, 197, 204, 205
apron 123, 212
armhole 128
armpit vents 251
asbestos 256

bag 68, 109, 110, 118, 283, 285, 286
band 64, 66–69, 77, 85, 87, 96, 99, 102, 104, 

150, 225, 227, 238, 240, 243
band loom 20, 31
bandage 34, 39, 40–42, 48, 49, 96
basket weave 48, 52, 53, 85, 88–107, 110, 174
Baumwollgewebe 167, 168
beam (part of loom) 31
bedding textiles 118
belt 28, 280
binding 88, 89, 94, 95, 97, 98, 100, 101, 104, 

130, 132, 139, 203, 204
bleached 64, 66, 87
bonnet 146–161
boots, bootees 173–175, 180, 187, 188
braiding, braid 21–27, 31, 130, 141, 251
brim 171
brocaded, brocading 19, 36, 43–45, 47, 53, 66, 

68, 87, 110, 113, 115, 120, 274, 279, 280, 
284, 287, 291

buttonhole stitch 174
button 141

cap 48, 49, 57, 59, 70, 73, 103, 106, 118, 150, 152, 
155, 158, 169–171

carpet 118
chain stitching 152, 153
clavus pl. –i  47, 54, 64, 113, 118, 243
cloak 85
cloth 13, 14, 16, 18, 19, 21, 27–29, 31, 63, 66, 70, 

71, 77, 84, 89, 91, 93, 104, 109, 110, 113, 
130–132, 139–143, 145, 150, 155–160, 248, 
279, 280, 287, 288

clothing, clothes 34, 36, 39, 41, 48, 51, 53, 64, 
104, 107, 109, 113, 118, 124–126, 173, 174, 
178, 216, 279, 281, 282, 287

collar 211, 212, 217
complex weave 87
conservation 32–59, 73, 85, 124–128, 130, 

131–133, 135, 137, 139, 287, 288, 290, 291, 
294, 295

Coptic knitting 174
Coptic stitch 174



I

85, 92, 94, 96, 98, 139, 143, 152, 158, 174, 
182, 187, 203–205, 244 

shawl 39, 42, 55, 58, 85, 251
shed 91, 94, 155 
sheet 89–93, 96, 102, 104, 106
shirt 212
shoes 173, 174, 177, 187
shot 91, 97, 101, 102
shroud 13, 14, 19, 21, 31, 34, 39–42, 44, 45, 48, 

51–54, 71, 92, 94–96, 98–101, 103, 104, 
107, 109, 115, 121–123

silk 85, 139, 143–145, 291
silk fabric, silk cloth 85, 141, 169–171
silk thread 85, 171
sleeve 22, 24–27, 29–31, 34, 46, 47, 54, 128, 

241, 278, 280, 282, 288, 290, 294
sleeveless tunic 120
smocked 95
socks 172–195, 285, 287, 289, 291, 294
soleae (sandals) 174, 177, 180, 187, 188
soumak 68, 85
spin/spun 14, 15, 19–21, 24–27, 29, 36, 42–49, 

51, 53, 110, 117, 152, 178
spindle 70
spliced 179 
S-ply, S-plied 178, 194
sprang 48, 49, 57, 59, 73, 103, 106, 146–161, 

283, 285–287
S-spun 14, 15, 19–21, 25–27, 29, 42–47, 52, 64, 

101, 110, 113, 130, 139, 244, 265, 274, 297
starting border 14, 21, 22, 24–27, 29–31
Stickerei 163, 165–167, 170
stitching, stitch/es 20, 25–27, 94, 113, 115, 

118, 120, 122, 127, 131, 139, 141–143, 145, 
152, 153, 155, 157–159, 171, 174, 176, 177, 
179–183, 185, 187, 188, 190, 192, 194

stockings 185
storage 35–37, 108–110, 125, 126, 128–133, 135, 

136, 279, 288, 290, 291, 294
string 130, 139, 247, 248
strip 41, 48, 49, 52, 66, 92, 94–102, 106, 107
supplementary warp thread 197, 198, 200, 

201
supplementary weft 19, 21, 25, 45, 52, 144, 

244, 249, 274
S2Z 20, 22, 23, 25–27, 29, 43, 45, 47–49, 64, 68, 

152, 179, 190, 192, 194
S3Z 179, 190, 192, 194

tabby weave 14, 15, 19, 21, 24–29, 41, 42, 44, 
46–48, 51–53, 85, 110, 115, 171, 197, 297

plied yarn, plying 64, 66, 68, 152, 159, 
178–180, 190, 194, 200, 204, 205

production (of textiles) 109, 115, 117, 123, 125, 
145

production mark 18, 21

radiocarbon dating, radiocarbon analysis 19, 
64, 67, 73–75, 85, 87, 89, 152, 243, 250, 
264–275, 296–303

rag 64, 70
recycling of textiles 118
repair 19, 21, 26, 27, 48, 132, 142, 179, 182, 183, 

185–187, 192, 194, 
replica 150, 155, 160, 161
Restaurierung 166, 167
re-use 13, 18, 19, 31, 39, 44, 48, 53, 57, 104, 125, 

126, 141, 142
ribbed effect, ribbed look 91, 95, 110
ribbon 41, 48, 49, 89, 92, 94–96, 104–107, 122, 

287
rigid heddle 20, 31
ripsartiges Gewebe 163, 168
rod (part of loom) 28, 29, 31
rope 39, 48, 49, 106
roundel 42, 43, 46, 47, 54, 55, 57, 228, 232, 234
running stitch 25, 26, 120, 142, 143

sacking 68
saddle bag 68
sampler 64, 71
sandals 173, 174, 177, 185, 187, 188
sash 28
satin-like binding 115
Saum 163, 165–167, 170
scarf 21, 28, 128, 129
S-crossing 174, 179, 180
skull cap 169–171
shed 29
shoe 149, 264, 274
seam 19, 20, 22, 26, 27, 36, 43, 45, 47, 49, 120, 

126, 171
Seide 163, 165, 168, 169
Seidengewebe 163, 165, 168, 170
self-bands 16, 21, 24–27, 29, 36, 43, 45, 48, 51, 

52, 54, 90–92, 94–96, 98–104, 110, 120, 
203, 204

selvedge 21–23, 25–26, 29, 36, 41, 48, 66, 68, 
88, 94, 95, 98–100, 132, 139, 158, 197, 
200–205

sem analysis 104
sewing 19, 20, 22–27, 34, 36, 38, 43, 45–49, 54, 

loin cloth 122, 131, 132
loom 13, 20, 22, 24, 27, 29–31, 197
loop/s 27–29, 31, 92, 96, 100, 101, 115, 155, 158, 

159, 174, 179, 180, 188, 197, 198, 200, 201, 
203–205, 281, 284, 287

looping 191, 174

madder (rubia tinctoria) 92, 152, 249, 274
mantle 126, 130, 132, 248, 251
manufacture of textiles 113
mat 68, 70, 71, 106
mattress 53
mending 14, 19, 117, 143, 181, 188
mitten 181
mordanting 252–263

Naht 163, 165, 168, 170
Nähfäden 163, 169, 170
nalbinding, naalebinding, nålebinding 172–

195, 285, 294
neck opening, neck edge 22, 26, 27, 110, 

126–128, 278, 281, 282
neck slit 54, 196–205, 245
needle 158, 174
net 113, 118
netting 174

open warp section 92, 94, 96, 97, 99, 
101–104

opening in the underarm angle of tunic 24, 
26, 27

openwork 14, 16, 18, 21, 29–31, 36, 152
orbiculus 212, 217–219
oxidisation 92, 94, 95
Quaste 168

palm fibre 49
palm matting 139
Panama weave 115
patches, patching 14, 27, 36, 48, 53, 127, 132, 

182, 183, 185
pick 14, 15, 20, 21, 24–27, 29, 42, 44, 46, 48, 

49, 51, 52, 244
pigments 68
pile 92, 94, 96, 141, 142, 284
pillow, pillow case 13, 15, 19, 20, 21, 27, 44, 53, 

55, 241, 291
plain weave 64, 89–96, 99, 101–104, 106, 

107, 110, 115, 120, 122, 130, 138–139, 141, 
143–145, 279, 282, 284–288, 291, 295

plant fibre 110, 113, 178
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Institutions, museums and collections

Australia

Melbourne Victoria Museum 82, 84 n. 
51

Sydney  Powerhouse Museum in 
Sydney 295

Austria

Vienna  Austrian Academy of 
 Science 109

 Natural History 
 Museum  254, 256, 257

 University of Applied Arts/
Museum für Angewandte 
Kunst 197, 295

Belgium

Antwerp  Collection Katoen Natie 
(ktn, now The Phoebus 
Foundation)  53 n. 60, 54, 
197, 204, 205 n. 11, 243, 249, 
265, 267, 268–271, 273, 274 

Brussels Royal Institute for Cultural 
Heritage (kik-irpa) 74 n. 15, 
274 n. 7

Canada

Toronto Royal Ontario Museum 172, 
173, 175–177, 179, 183–185, 189, 
190, 192, 194

Egypt 

Cairo  Cairo Museum (= Egyptian 
Museum) 76, 77

Finnland

Helsinki  Helsinki Metropolia Univer-
sity of Applied Sciences 295

France

Lyon   Guimet Museum 148–150
 Musée des Tissus (mt) 177 

n. 31, 181 n. 56, 182 n. 57, 61 and 
68, 143 n. 3, 186, 187, 190

Mulhouse  Broder Medicis, Lollfus Mieg 
& Cie  152 n. 6

Nantes Musée Dobrée 29 n. 43, 174 n. 
14, 179 n. 46, 181 n. 56, 182 n. 
57–59, 192

Paris Musée du Louvre 29 n. 43, 
91, 150, 179 n. 46–47, 192, 197, 

warping mill 155
warp-weighted loom 28, 31
wear 125, 132, 133 
weave, woven, weaving 14–16, 19–21, 25, 26, 

31, 126, 127, 132, 133, 139–141
weaver 24, 28, 29, 31, 91, 109, 113, 123, 221, 225, 

241, 243, 245
weaver’s mark 243
weaving mistake 25, 26
weaving pit 109
weft 14, 15, 19–21, 24–29, 38, 41–52, 54, 64, 

66, 85, 87, 91, 94–96, 98–104, 110, 113, 
115, 120, 122, 123, 126, 139, 140, 142, 144, 
174, 185, 197, 198, 200–204, 244, 247, 249, 
265, 274, 291

weft-faced weave 24, 27, 29, 91, 96, 110, 139, 
144, 274

weft wrapping 66
woof 245–247
wool 13–15, 18–31, 34, 39, 41, 43, 45–49, 54, 55, 

57, 64–66, 84, 85, 89, 91–97, 99, 101–104, 
106, 107, 110, 113, 115, 118, 122, 123, 126, 
127, 130, 132, 133, 138–141, 143, 144, 150, 
152, 155, 160, 174, 177, 178, 182, 183, 185, 
190, 192, 194, 197, 201–205, 209, 212, 217, 
243, 244, 248, 249, 251, 257–259, 274, 
278–289, 291, 292, 297

workshop 20, 24, 31, 109, 115, 117, 118, 123 
woven to shape 22–27, 29–31, 48, 54, 197
wrapping 90–92, 94–96, 98–101, 104, 106

yarn 64, 66, 68, 70, 174, 178–180, 182, 188, 
190, 192, 194

yarn take-up 155

Z-gesponnen 169
Zopfstich 165, 166
Z-plies/Z-ply 178, 179, 190, 194
Z-spun, Z-twist 96, 99, 110, 113, 139, 171
Z2S 49
Z3S 49

tabula pl. tabulae 64, 208, 209, 212, 217, 280, 
284

tailoring/tailored 36, 55, 115, 118, 174
tape 20, 31, 39, 41, 48–52, 88, 97, 104, 130, 136
tapestry weave 15, 16, 18, 24, 34, 36, 43, 46, 

47, 53–55, 58, 64–70, 84, 85, 87, 115, 123, 
141, 150, 209, 221, 251, 225–228, 231, 232, 
234, 235, 238–240, 274, 279, 280, 282, 
284–289, 294, 295, 297, 298

Tarim stitch 174, 176, 177, 179–183, 185, 187, 
188, 190, 192, 194

tassel 24–27, 180
textile miniature 28, 29
tie 34, 39, 48, 49, 57
tiraz 39
towel 21
trial piece 28, 29, 64, 66, 67, 70 
trimming 20, 22, 24
tubular seam 19
tubular weave 20
Tuch, Tücher 163, 168
tuck 22, 26
tunic 13, 14, 20, 22–27, 29–31, 34, 36, 39, 46, 

54, 56, 57, 64, 73, 86, 89, 91, 103, 104, 106, 
107, 110, 111, 113, 118, 120, 122, 126–128, 
150, 196–205, 209, 212, 221, 227, 230, 238, 
241–251, 274, 278, 280–282, 287, 291, 294, 
295

turban 168
twill 85, 115, 185
twining 24–27, 29, 54, 113, 118, 131, 132, 

197–205
twisted/twisting 94, 101, 138, 139, 150, 152, 

153, 158–160, 197, 198, 200, 203

Überfangstiche 165
udones (socks) 183, 185
unfinished textile 13, 27–31

Vandyke stitch (embroidery) 171
veil 209, 210, 212–214, 216, 219, 227, 238
vertical loom 31
Vorstich 165, 170

warp 14, 19, 20, 24–31, 41, 42, 44, 45, 46, 48, 
49, 51, 52, 64, 66–68, 92, 94–104, 110, 
115, 122, 139, 142, 144, 174, 185, 197, 198, 
200–204, 245, 247, 249, 274, 291

warp-faced 14, 25, 41, 42, 44, 46, 48, 51, 64, 
91, 103, 122

warp loops 139
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Tunisia

Tunis  Musée National du Bardo 
217–219

UK

Bolton  Bolton Museum 73, 74 n. 15 
and 17, 76–78, 80, 82–87

 Chadwick Museum 76, 82, 
84

  Reading Museum 78, 82, 83
Cambridge  Fitzwilliam Museum in Cam-

bridge 82, 280
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