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Functions

Considering the above information on the varieties of archaeological textile findings of Shahr-1
Sokhta, and based on the anthropological measurements of the average human sizes carried out at
the cemetery, some modeling have been done as to the practical functions of these textiles. These
modeling act as a bridge between humans and their cultural productions and document the functional

purposes of the objects and the artistic talents of their creators.

A

Different fragments of textiles.




mind of dyeing, which calls for further laboratory researches.

Regarding fine threads which have remained loose probably at the upper parts of clothes, we may
deduce that these had been fastened by decorative glass beads. These beads can be seen on the female
figurines as well. Study of textile decorations along with male and female clothing on figurines can
be of great assistance to our understanding of man’s coverings in the third millennium B.C.E.

In some textiles, where the texture seems to be more solid, we can see that the edges are folded
towards nside and sewn in order to prevent warps and wefts from loosing. Where they are not sewn,

it 1s at the end part of the woven textile on the flat, horizontal loom showing its width.

Spinning and weaving equipments and tools

Other than varieties of textile depicted in their textures and appearances, the tools used for their
manufacture have been another witness to their varieties. Spinning shuttle (sS) or spindle(<S 52)
predetermine the method of spinning and twisting, and the fiber diameter. By connecting fibers to
the spindle and its rotation, yarns start to appear with their specific direction of twisting. The number
of their plies are determined at this very stage. Remnants of bobbins(e_ s«\) as small spools (s_2 _3)
with wefts wrapped around them and put inside the shuttle ( sS) for woofing, have been discovered
from the site. Remnants of shuttle with bobbin placed inside it have also been found. These moved
horizontally in the loop and passed wefts from between warps.

Weaving comb(S38L 4L%) is another tool found at the site. Its length could be more than
the width of the textile. The remaining pieces show that it was used to give the textile its appropriate
solidity and the better interposition of warps and wefts. It could also act as a “daftin” by hitting of
which against the edge of the textile, its warps and wefts got more compact. Several knotted ropes
were found along with other weaving tools proving that they had been tied to them or to the loop.
Among them 1s a round instrument with a central hole which could be used as the end part of some
kind of spindle or - regarding the grooves on its surface and also its dimensions- a spool or bobbin
wherefrom the end of warps connected to the roller. Crocheting tools and needles arc also among the
objects found. These had specifically been used to make knitting. Knitting needle is another tool used
for weavings. There have been found stretchable and stable knitting among the textiles, though stable

knitting could be the result of erosion through time too.




Functions of the textiles, choice of woolen or goat hair fibers, colours, weaving techniques and

finally decorations, all reflect weavers” high aesthetic values put into the manufacture of textiles.

Textiles can be classified in three groups according to their variety, solidity, choice of fiber
diameter and number of yarn folding. These are: 1) fine-woven, 2) medium-woven, and 3) coarse-
woven textiles. These reflect seasonal functions too, so that textiles with less thickness, more delicacy
and solidity were suitable for summer; with medium-or low solidity, medium diameter of fiber were
suitable for mild seasons; and with low-solidity and high fiber diameter were used for winters. To
these should be added the sex distinctions too, so that quite obviously more delicate and decorated
textiles were preferred by women, whereas men used simple and coarse fabrics.

Decorated yarns were used as wefts which finally appeared as beautiful non-monotonous knobs
nowadays called in the textile industry “»knob Yarn”. Among other decorations are the methods
of setting wefts using two contrasting colours regularly and monotonously. The most famous of
these is a bi-colour créme-and-brown textile in square designs somehow inspired by the earthenware
decorations. These textiles were woven on flat looms. Another bi-colour sample of goat hair is woven
by crochet, the same way as today. and looks like knitted work. The connection between rings and
their elasticity shows that the weaving method had not been of simple knitting but of a double type,
resistant against losing of rings. It looks like the today knitwear.

Another textile decoration was knotted fringe at the ends of the clothe which was made on the
horizontal loom using the original end-warps, which were twisted and tied like in tassels to prevent
yarns from getting tied together. One of the fine. beautiful appliquéted decorations is a papioun
with relatively solid knots made of dark goat hair which joined two collars together. Its softness and
delicacy is a sign of its use for delicate clothes in warm seasons.

As mentioned above. the unique variety of textiles at Shahr-i Sokhta is so that one can observe
different types of weaving techniques according to personal preferences and seasonal functions. For
otance there are woven fibers of wool or goat hair which look like decorative tulles used by women
on parts of their garments.

Among other decorative elements one can enumerate bracelets, necklaces and armlets made of

three-color goat hair in ochre, créme and dark brown. Here again, one should keep the possibility in




history. Codes were also applied to every single textile or fiber to facilitate future studies.
Alter the encoding and classification of different materials under three groups of textiles, raw fibers
and ropes and mats, research started on the their techno-functional aspects. They were categorized based

on types of texture and texture varieties in order to come to some conclusions on their functions.

Technical studies of cloths
During the technical study, all types of textiles were examined of which some samples will be
mentioned here. Weaving a textile is achieved by crossing warps and woofs over in vertical and
horizontal directions. This is achieved by using different techniques. The main tools are vertical or
horizontal looms(_)2) and knitting needles. Warps and woofs are twisted in knots with variant designs
making regular and flat surfaces.

The discovered textiles of Shahr-1 Sokhta are accordingly of several types. In addition to weaver’s
artistic spirit, they exhibit third millennium B.C.E’s sophisticated techniques of manufacture reflected

in their colours and additional appliquéd decorations.

Types of weavings and decorations

The discovered textiles of Shahr-i Sokhta are woven by various techniques. In addition to the simple
warp & wefl weaving, there had been different methods in use to set warps, becoming the characteristic
of the whole collection. They are often woven either by vertical weaving tools, horizontal looms or
knitting needles.

Textiles from Shahr-i Sokhta exhibit various_weaving_techniques and colours. They are made
of sheep wool and camel hair, their race and exact percentage will be published after more precise
examinations.

In addition, goat hair had also been used in different shades. from li ght créme to dark brown. Whether
they had been dyed or used with their natural colours, will be the subject of future examinations.

The findings show that yarns were made quite solid and delicate with the same twist and diameter
reflecting weavers’ concern and skill so that after passing of centuries, physical and mechanical

pressures had not been able to affect their solidity.




Though these shocks can happen to every piece of textile at a site, but it s much more serious
at the cemetery and with shrouds since the attack of micro-organisms to the corpse after death can
accelerate the process of destruction of fibers. It should be noted that fabrics from the Shahr-1 Sokhta

cemetery are of plant origin and slightly different from samples found at the city.

Treating fabrics during the excavations
It is necessary to pay specific attention to the preservation of fibers from the moment of their detection
during the excavations to their transferring to the laboratory for further research. Fibers should be

gently moved along with their surrounding soil while being placed horizontally inside polyethylene

bags with few holes made into them for air to be exchanged. If they are too fragile and unstable, some

temporary stabilizatory procedures should be done at the site.

Initial studies
To carry out initial studies at the archeological camp of Shahr-i Sokhta, it was necessary 10 SLOre the
fibers under appropriate conditions. All of the organic materials including textiles, ropes, mats and
raw fibers had to be separated and packed while receiving codes. The first thing done was to change
the former plastic boxes in which the textiles had been kept. Because of dry weather, these boxes
had become too fragile, and since they were semi-transparent and had been stored close to windows,
had passed light onto the fibers causing photochemical damages to their colour and texture. So, they
were taken to the darker corners, the light and also intrusion of dust into the storage rooms being
controlled.

Afler the displacements, the temperature and relative humidity of the storage rooms were measured
‘n order to maintain both in accordance with standard conditions suitable for the preservation of
textiles and were put under regular, daily control.

To prevent probable shocks to the fibers kept in packages inside old boxes, all packages were
punctured for the air to be able to exchange and fibres to adapt to the new temperate and humidity
conditions.

The next step was to prepare Identity Cards with proper data lists, image analyses and preservation




Part II: Preservation, Conservation and Reconstruction
By : H. Helali Esfahani & S.M.S Sajjadi

Historical observations and ancient relics show that through history human has used different
materials to cover himself, an effort which finally resulted in the invention of woven textiles and sewn
clothes. Textile 1s a complex of spun fibers woven crossed and perpendicularly. These fibers have
animal and plant origins and should have the required length to overlap and create long and strong
yarns .

Considering the organic nature of plant and animal fibers, they have been more exposed to the
destructive effects of several environmental factors than many other organic or mineral materials.

Despite the destructive factors being actively at work, and after centuries, it would be much
fortunate to find remnants of fibers and textiles in the archaeological layers as is the case at Shahr-i
Sokhta. These materials can guide us to their technology and methods of production as well as the
artistic tastes of the weavers.

Organic materials such as textiles, mats, different kinds of ropes, raw fibers and also tools for their

production discovered at Shahr-i Sokhta are about five thousand years old and go back to the third

millennium B.C.E.. So their extraordinary survival can be the subject of valuable researches in this
field. What follows represents the different stages of our research on the fibers from the very initial

process of preservation to the technical and functional studies.

Survival of fabrics through time

Considering the hot and dry climate of Sistan-and-Baluchistan and the environmental factors such as
type of soil, salt and salt sediments, the soil in this region has become a suitable bed for the preservation
of fibers making them stabilized against the destructive elements. Salt, which in some layers has
clearly become crystallized, has acted as a strong preservative factor to protect the textiles. So, in some
cases, when exposed to the air and with the change in condition, it is necessary to use specific methods
in order to prevent textiles from going under chemical shocks which can result in their immediate

destruction.
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Moreover, the study made known the microscopic properties of fibres, telling about their animal or
vegetal origin.

The study and the analysis of textiles allowed improving the knowledge about the exploitation of
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Fig 17. Production chain, from raw material to object

row materials, its use for yarns production through spinning techniques; the utilization of yarns for
woven and no woven textiles or for production of ropes and fishing nets and employment of textiles

for wear production, such as dresses, shoes and mantle (fig. 17).
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Fig. 15. Optical microscope photo of a fibre

Fig. 16. SEM photo of a fibre

using traditional (fig. /4-15) and scanning electron microscopy (fig. 16). The analysis reveals that all
the samples are of wool. The same procedure was used for the other categories of material: the net, the
ropes and the raw materials.

CONSIDERATIONS

Considering the fabric production and quantifying the number of samples, each sample analyzed has
been correlated with his probable utilization: most part of fragment, over 60%, probably belonged to

clothes; other function has been hypothesized, such as shoe, pullover and fishing net (table 3).

Table 5. The correlation of the samples with their probable utilization.

IT'vpe of technique Probable utilization Number of samples

plain tabby clothes ' 19

plain tabby with selvage clothes 15

plain tabby with fringe clothes 1

2/1 twill Shoes ]

well twining on split pairs of warps clothes l
weft-faced rib weave clothes 4

simple looping with counter crossing S and Z Pullover 6
cabled yarns ' fishing net l

Data came together in a database that includes information about the provenance of the samples

and the results of analysis, showing method and technical aspects of spinning, weaving and looping.




was found (fig. 9-10). The study went on with mesh fabric found in six samples. Non woven-fabric
are constructed of interlocked yarns. Among samples simple looping with counter crossing S and Z
was attested. (fig. /7).

T'he yarns production was finalized for the realization of other object too, such as ropes (fig. 12)
and fishing nets (fig. /3). After the study element and fabric production, at the Bioarchaeological
Centre of National Museum of Oriental Art, an analysis programme was carried out, in order to

recognize the origin of the raw material used for textile production. Each sample was been analysed

Fig. 12. Rope

I1g. 14. Stereomicroscope photo of a fibre
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wefl passes under and over successive single warp-yarn (fig. 5); a twill weave, where the filling
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yarn interlaces more than one warp yarn; it produces diagonal lines on the cloth (fig. 6).

The ancient weaver knew that the edge of the garment are most vulnerable to wear and took steps
to reinforce them, such as a selvedge at each side of the web of cloth (fig. 7.) In the samples studied.

a textile with decorative applied element was found (fig. §). In addition to these ways, other two ones

Fig. 7. Plain tabby with selvedge



Table 2. The quantity of different twisting of yarns, in woven textiles,
distinguishing between the yarns from the warp and the weft.

Warp welt N %
S 4 15 38
Z S 13 33
Z / 4 10
S S 2 5

7., 2S Z, 25 2 S
7 4 Sl t 3
/ 2. 2S I 3

S, 22, S 20 | 3

Instead, in yarns production for looping, the example studied were found to be of two distinctive
forms: you can observe a general use of two levels of twisted elements, indistinctly Z, 28 and S,27
way (fable 3).

Table 3. The quantity of different twisting of yarns, in looping,
distinguishing among the yarns from the warp and the weft.
Yarns N %o
Z, 25 3 50
TIRERE

[n rope production, the example studied were found to be of two distinctive forms: a greater use
of two levels of twisted elements, S,2Z has been attested, while only in two samples the S-twisting 1s

present (table 4).

Table 4. The quantity of different twisting of strands, in rope production,
distinguishing among the yarns from the warp and the weft.

Strands N %
S, L 60
S 40

(o I [ =

The identification of warp, the vertical yarns, and the weft, the horizontal ones and the way they are

weaving was carried out. Various type of woven textiles are attested: a plain tabby, where the




thread constructed from two Z twisted ones, while the formula Z, 2S (fig. 4) represents a Z-twisted

constructed from two S twisted ones (table 1).

Namely, in woven textiles, the most used way of twisting is the S-type in the warp and the Z-type

in the weft, while the use of yarns made with the same twisting is less common than the first one

(table 2).

Fig. 4. Z, 28 yarn

I'able 1. The quantty of different twisting of yarns, in Shahr-i Sokhta
textiles, distinguishing among the yarns from the warp and the weft.

warp | warp | warp warp welt | weft weft weft

S Z Sy 2L L, 25 S / S, 22 Z,25
weaving 17 19 1 2 15 19 2 3
looping E 3 3 - - - -
Ropes 2 - 3 3 ¥ 5 i
Fringe - - - | - ; ;
Net - - - | 2 0 :




investigation of textile fragments, the sampling for study and analysis and a preliminary analysis for

fibres identification were performed, in order to obtain information about the study of element and
fabric production. In Rome, at the Bioarchaeogical Research Centre, the study of element and fabric

production was carried out.

RESULTS
The investigation began, recording the direction of spin visible in the warp and weft yarns of each
fragment. The spinning is the process of making fibrous material into yarn or thread. Standard
convention used to denote the spin dircction of a yarn; the thread is:

- Z-twisted when the spindle is rotated clockwise (fig. 7);

- - S-twisted when the spindle is rotated anti-clockwise (f1g. 2).

Fig.1. Z-twisted yarn Fig. 2. S-twisted yarn

In Shahr-1 Sokhta textiles, cabled yarn produced by twisting together two or more plied yarns were

found. The final twist is opposite to that of plied ends; the formula S, 27 (fig. 3) describe an S-twisted




Part | : Textile remains from Shahr-i Sokhta (Excavations 1999-2006)
Costantini L., Costantini Biasini L., Delle Donne M., Sajjadi S.M.S., Strika S.

INTRODUCTION

I'he study of textiles from Shahr-i Sokhta is part of a joint project between the Iranian archaeological
mission of the Iranian Centre for Archaeological Research (ICAR) of the ICHHTO and the Italian
archaeological mission, supported by ISIAO, the Ministry for Foreign Affairs and the National
Museum of Oriental Art. The aim of the study is the reconstruction of ancient methods of production
and the working procedures of textiles, in order to understand the economic history and the ancient

craft of inhabitants of Sistan, during the 3 millennium B.C..

MATERIALS AND METHODS
A total of 51 samples of textiles and non-woven fabric remains were investigated, in the framework
of the Iranian-Italian Bioarchaeological Joint Project. The study was perform and on remains of
forty-seven textiles, two row materials, five ropes and one net; all the fragments came from the city,
except one from the graveyard and they are dated between the second and the third period of Shahr-i
Sokhta.

The survival of textiles is uncommon in archaeological deposits, but due to the aridity of Sistan,
a great number of textile fragments was found at Shahr-i Sokhta. The dry environment of the desert
has minimal bacterial activity and is ideal for the preservation of textile fabrics of all sort.

The programme investigation was divided in two part: the first part was carried out in

Bioarchaeological Centre of Shahr-i Sokhta, where a preliminary documentation and a first analysis

of the textiles has been done, while at the Bioarchacogical Research Centre, in Rome, the study
of element and fabric production and the analysis for fibres identification was carried out. with
traditional and scanning electron microscopy.

Preliminary investigations were carried out during the seasonal excavation activitics. at the
Bioarchaeological Research Centre, nearby the site, where textiles were selected for a programme

of examination, including a photographical and graphic reproduction. Morecover a preliminary




Introduction
The present paper is a preliminary report of studies on the textile remains found during the archacological
excavations at Shahr-i Sokhta. From 1999 to 2006 there had been unearthed more than thousand
fragments of different kinds of woven material, which became the subject of our studies.

The present bulletin contains two parts. The first part is the abstract of detailed studies on fifty
four fragments conducted by a joint group of specialists from the ltalian Bio-archaeological Studies
of IsSIAO. National Museum of Oriental Art of Rome directed by Dr. Lorenzo Costantini and the

Iranian archaeological expedition directed by Dr. S.M.S.Sajjadi. The second part 1s a report on the

preservation, conservation and reconstruction of fragments by Mrs. Haleh Helali, member of the

Iranian Archaeological Expedition.
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Different steps of excavations of a piece of textiles December 2009
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