THE METHOD OF POLYPOLARIZATION:
AN EXPERIMENT IN STUDYING THE ANCIENT FABRICS
FROM NOYON UUL

Preface

In 1920s, the Mongolo-Tibetan Expedition led by
P.K. Kozlov dug out the numerous ancient arti-
facts from kurgans built over the elite tombs of
the Xiongnu (the Asiatic Huns), located in the
Noyon uul mountains in Northern Mongolia.
Silk and wool fabrics, mainly dating from the
1%t century AD, comprised the main part of the
collection. Over the years, the finds became the
subject of both stylistic and technical analyses
(Bockpecenckuii, TuxonoB 1932; Pynenko 1962;
Jly6o-Jlecunuenko 1994; MunsieB 1981; Muusen
2010). The first technical analyses were done
soon after the discoveries in the Laboratory of
Archaeological Technology of GAIMK (today it
is the Institute for the History of Material Cul-
ture of the Russian Academy of Sciences, 1IMK
RAN), however, an attempt to determine the spe-
cies of animal the wool was obtained for making
felt, fabrics, and threads led scholars to inconclu-
sive and contradictory results (Bockpecenckuii,
Kononog 1932). In recent years, the Noyon uul
textiles kept in the Oriental Section of the State
Hermitage Museum have been studied with the
newly created method of polypolarization.

The method

Polypolarization, a system for the optical elec-
tronic, contactless study of minerals and organ-
ic structures, was developed in the Institute for
the Study of Material Culture, Russian Academy
of Sciences (KymukoB u zip. 2008; KynukoB u
Zip. 2009); it is described in detail in a series of
publications (KysukoB u ap. 2009; Kynukos u
np. 2010; Kulikov et al. 2010). The great benefit
of this method, especially for archaeology, is the
extremely small size of samples needed for the
analysis that preserves the shape and structure of
the object in study.

In order to explore the ancient fabrics by the
method of polypolarization, the scholars created
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the bank of standard photographs in polarization
of animal hair, as well as plant and animal fibers.
At first, the method was used for the analyses of
the felt carpet from kurgan no. 6 from the Noyon
uul cemetery (the State Hermitage inventory no.
MR-1958/1959). The selected samples of felt and
threads of the carpet’s décor had been compared
with etalon samples. Comparison of micropho-
tographs of the etalons of wool and samples of
the carpet allowed us to conclude that the fine-
ness (the size of the cross-section of an individual
thread) and configuration of the middle part of the
hair (the cortex) of felt and threads of the carpet
are typical for camel hair (Kysunkos u ap. 2009).

Thus, the first experiment with the use of the
polypolarization method for the study of archaeo-
logical fabrics was promising. This article intro-
duces the results of the next stage of the research,
when the samples of the “wool cover” from kur-
gan 6 of the Noyon uul cemetery (the State Her-
mitage inventory no. MR-1955) was analyzed by
the method of polypolariztion. Similarly to the
previous study, the samples of the warp and dé-
cor threads of the “cover” were compared to the
etalon samples of hair of various animals (sheep,
horse, camel) and the plant fibers.

The subject of research

The “cover” is a wide cloth sewed from the pieces
of different fabrics (fig. 1-3). Its initial location in
the kurgan is not certain, since the “excavations”
by P.K. Kozlov’s expedition were limited mainly
to the digging of trenches to burial chambers
and taking out the finds; there were no any field
drawings that would recorded the burial goods in
situ. The expedition reports and diaries of S.A.
Kondrat'ev, who supervised the excavations, indi-
cate that the “cover” was taken in fragments from
different parts of the burial pit.

The inventory list in the Acquisition Book of the
GAIMK, the State Academy for the History of Ma-
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Fig. 1. The “veil” from the barrow 6 in Noin-Ula cemetery.

terial Culture (further - AB GAIMK) kept the fol-
lowing record:

1. AB GAIMK - 14360-14362 near the southern
wall of the trench at 9,90-10 m depth;

2. AB GAIMK - 14363-14366 on the ceiling logs
under the felt;

3. AB GAIMK - 14422 on the logs of the outer
ceiling (here is also a handwritten note — cor-
rection — “on the logs of the inner ceiling”);

4. AB GAIMK - 14425 in the northern part of the
inner chamber;

5. AB GAIMK - 14436-14438 on the logs of the
outer ceiling;

6. AB GAIMK - 14442 over the crack in the wood-
en cover of the outside chamber;

7. AB GAIMK - 14544-14546 on the logs of the
outer ceiling;

8. AB GAIMK - 14550 in the western part of the
inner chamber;

9. AB GAIMK - 144562-14567 on the logs of the
outer ceiling.
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Schematic drawings S.A. Kondrat’ev made in his
diary (fig. 4) and those published in brief expedi-
tion reports slightly clarify location of the “cover”.
A scheme from the diary shows that the borders
of the “cover” (the “carpet”, according to S.A.
Kondrat'ev) cover the space over the coffin, as
well as the inner and outer passages. A scheme
in the report (likely, made by S.A. Kondrat’ev)
shows the central part of the “cover” over the cof-
fin but its separate fragments are also marked in
the outer passages and the western inner passage
(fig. 5). These schematic sketches and records in
the AB GAIMK allow us to assume that the “cov-
er” was initially placed over the logs of the ceiling
of the outer chamber. Later, after collapse of the
chamber, due to robbers and P.K. Kozlov's expe-
dition, some parts of the “cover”, and its borders
in the first place, happened to be in the passages
of the burial construction.

The expedition reports and S.A. Kondrat'ev's dia-
ries call this piece of cloth the “carpet”, for what
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can be confused with the felt carpet found in the
same kurgan 6 but located under the coffin. Fol-
lowing S.A. Kondrat'ev, K.V. Trever also used the
term “carpet” (see Tpesep 1931, 40). S.I. Rudenko
called the central part of the cloth the “cover”, and
the fragments found in a space between two cham-
bers considered as the wall coverings (PymeHko
1962, 190). E.l. Lubo-Lesnichenko offered for the
piece the term “hanging” (“zavesa”), since he be-
lieved that originally it decorated the main house of
the chief buried in the kurgan (JIy6o-JlecHuyeHKO
1994, 230). The term was accepted by other Rus-
sian scholars but the above-mentioned evidence
on the location of the cloth suggest in the favor of
the term “cover” though in quotes.

Fabrics that belong to the “cover” are represented
by three different types:

1) Monochromic fabrics of the linen weave. They
were used as separate parts of the “cover” as
well as the textile for the fragments with em-
broidery. Presently, the monochromic fabrics
have the beige, red-brown, and red colors; per-
haps, the original coloring had different shade.

2) Polychromic fabrics are represented by two
types. The first one has the beige background
with stripes of the light beige color, with green
border along the stripes. Both beige and light
beige stripes are decorated with a repetitive
pattern of small amorphous spots of light col-
or. The second type of polychromic fabric has
the narrowing stripes, their borders are of the
lighter green color, and run not only along the
outer edge of each stripe but inside it as well.
It can be assumed that originally these poly-
chromic fabrics also had the slightly different
shade.

3) Embroideries with geometric, vegetative, or
zoomorphic images. With an exception of a
fragment with an embroidered image of a ti-
ger made on beige fabric with a green woven
stripe, the monochromic fabrics were used for
all embroideries.

The main part of the “cover”, 330x416 cm, is com-
posed of 52 fragments of the described types of
fabrics that were sewed together in a random or-
der. Some fragments are identical by their struc-
ture and décor. Besides that, the collection of
finds from kurgan 6 includes several more textile
fragments analogous to the fabrics of the “cover”
in both structure and décor, and likely originally
belonged to it.

Several samples of each type of fabrics from the
main piece of the “cover”, its separate parts, and
the threads of seams that connected the different
parts of the main piece were chosen for the analy-
ses with the method of polypolarization.

There are 18 fragments of fabric that differ in
structure, coloring, and décor (fig. 2-3) that were
selected from the main piece of the “cover”. Below
we provide their descriptions in sequential order.

Fragment no. 1 is a small square piece of poly-
chromic fabric in beige with spots of a lighter
shade and a narrow green band along the edge
(fig. 2/1).

Fragment no. 2 is a narrow stripe with the woven
geometric décor made with the red-brown and
beige threads (fig. 2/2).

Fragment no. 3. A band of polychromic fabric with
the beige background and spots of a lighter color
over the surface of the fragment; its width is 17 cm.
The band has three ornamental stripes: the middle
one has the same color as the background; the side
stripes are in beige of a different shade, with the
green border along the stripes’ edges (fig. 2/3).

Fragment no. 4 is a narrow piece of a fabric with
the woven geometric décor in the shape of zigzags
made with red-brown, beige, and green threads
(fig. 2/4).

Fragment no. 5. A monochromic fabric with the
brown background has a width of 17 cm. The frag-
ment is embroidered with an image of a spread
out hide of a tiger, over the back of which runs
the straight brown stripe made with the brown,
light-beige (originally could be white), and yellow
treads. The waved stripes imitating the stripes of
the tiger’s hide are shown to the right and to the
left from it. The tiger’'s heads with a pair of the
fore legs are visible at the both ends of the image
of hide. Some images show the animals’ muzzles
with open mouth. The absence of the even a pair
of embroidered heads with stylistically identical
manner of their representation, probably indi-
cates that this embroidery was made by different
masters. Conditionally, the types of heads can be
divided into two groups: 1. The bare-toothed tiger;
teeth (two on the lower jaw and one on the upper
jaw) are visible only from the sides; 2. The tiger
with open mouth; two jaws are seen (ten teeth on
the lower jaw and two teeth on the upper jaw).
The images are made in the same technique: the
contour lines are made with chain stitches, and
space between them is filled with satin stitches.
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Fig. 2. Fragments of the “veil” 1-7, 9-11.
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Fig. 3. Fragments of the “veil” 12-18.
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Fig. 4. Drawing from S. A. Kondratyev’s diary with the
scheme of an arrangement of the “veil”.

It should be noted that similar décor displaying
the tiger hide is known on a wool fabric found in
the Zanguluk cemetery located in the Xinjiang
Province (the Urumgi Museum). It is also present
on the Tibetan carpets of the later period. Some
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images depict the whole tiger hide, while the oth-
ers show only two fore legs of the tiger hide joined
together (Casey 2008, 41) (fig. 2/5).

Fragment no. 6. This sample includes warp
threads and various threads from embroidery of
the first type of tiger head’s representation (the
threads of the foot, claw, the border of the ani-
mal’s muzzle etc.) (fig. 2/6).

Fragment no. 7 is a polychromic fabric with the
woven zigzag pattern made with red-brown,
beige, and green threads (fig. 2/7).

Fragment no. 8 by its structure, décor and color-
ing is similar to the fragment no. 3m; its samples
were not taken for the polypolarization analysis.

Fragment no. 9. Brown fabric with embroidered
figures of tigers; analogous to the fabric of frag-
ment no. 5 (fig. 2/9-10).

Fragment no. 10. The woven stripe in the center
of fragment no. 9, the green along the edge and
beige in the center (fig. 2/9-10).

Fragment no. 11. The fragment’s background is
red-brown, with spots of a lighter color. Against
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Fig. 5. The scheme of an intraburial construction of barrow 6 and the scheme of an arrangement of details
of the “veil”.
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the background, the images of geometric and
vegetative décor are embroidered with yellow,
beige, green, and red threads. The main part of
the fragment compile the four lines of the concen-
tric diamonds embroidered with one green (used
for the border), one red, and two beige threads;
the oval figures embroidered with satin stitches
with green threads are placed in the centre of
diamonds. Outside the area of the diamond pat-
tern runs one row of the feather-shaped figures
(leaves?); the two-thread stripe separates it from
the décor of the continuous raw of spirals, with
crosses in the centre of the spirals and between
them. The embroidery is 5 cm width (fig. 2/11).

Fragment no. 12. The narrow piece of polychro-
mic fabric has a width of 2,2 cm; it is dyed in two
stripes of the red-brown and green-beige color.
The band is woven in twill structure, where ratio
of the weft and warp treads is 13x33 per square
cm (fig. 3/12).

Fragment no. 13. A red-brown fabric, it has a
width of 8 cm. The complex geometric décor com-
prised out of two interchanging figures is embroi-
dered with brown, beige, and red threads. One
figure is a four-petal ray rosette; a circle with a
cross inside it is in the center of each rosette; the
ends of the rosettes’ petals are forked. The second
figure can be conditionally called the “palmetto”
comprised out of concentric circles in the center,
four volutes adjoined to the centre of the volutes,
and two trefoils, the bases of which are located
between the volutes (fig. 3/13).

Fragment no. 14. A monochromic fabric of the
light-brown color, its width is 47 cm. The com-
plex décor is embroidered with brown, green, and
red threads created. The pattern include a central,
heart-shaped figure with a line and a cross at the
end of the line, and four trefoils with stamens and
grape tendrils outside of the central figure arranged
in the cross-like manner. The images of turtles and
stylized fish are embroidered inside the squares
created by these flowers and tendrils. These images
are arranged in such way that the continuous rows
of turtles and fish go in one diagonal direction, and
the images of turtles interchanging with the imag-
es of fish in other direction. The turtles are shown
in the same, the bird’'s-eye view angle. Each turtle
holds in its mouth a blade of grass. With the same
stylistic design, there are five different variants in
the representation of the turtle shells, and two vari-
ations in the representation of fish (fig. 3/14).

Fragment no. 15. A piece of a brown fabric, with
concentric diamonds embroidered on it. The bor-
ders of diamonds and a cross in the center are
made with the dark-brown thread, and the lines
of diamonds in the center — with the beige thread;
the same threads were used for the embroidered
circles at the spot where the diamonds were con-
nected, and the brown border of the diamonds at-
tached to the fabric (fig. 3/15).

Fragment no. 16. A light-brown fabric with em-
broidered with the spiral décor made with the
light-beige thread (fig. 3/16).

Fragment no. 17. A red-brown fabric has a
width of 8 cm. It has the complex geometric dé-
cor embroidered with the beige and red threads
is formed by the two interchanging figures, the
four-petal rosettes and “palmettos” repeating the
pattern on fragment no. 13 (fig. 3/17).

Fragment no. 18. A piece of a brown fabric with
the diamond-like figures embroidered with
brown threads. Each outer sides of a diamond are
made with the S-like figures. The four-petal ro-
settes with the volute-shaped endings and a small
cross in the middle against the background of a
brown diamond, or the images of birds and fish,
are embroidered in the centers of the diamonds.
The rows of the cross-like figures, birds or fish are
embroidered in one of the diagonal directions,
while the opposite direction bear the cross-like
figures that interchange with the images of birds
and fish (fig. 3/18).

The central area of this embroidery is contoured
with a row of the oval figures.

Besides the fragments of the main part of the “cov-
er”, several other fragments were analyzed. Found
separately, these fragments by both their struc-
ture and décor are analogues to the fabrics of the
“cover” and, very likely, originally formed a single
piece. Theses fragments of the “cover” include:

MR-930 — embroidery with décor similar to the
fragment 14;

MR-1676 — embroidery with décor similar to the
fragment 15;

MR-1677 — embroidery with décor similar to the
fragment 15;

MR-1678 — embroidery with décor similar to the
fragment 15;

MR-1679 — embroidery with décor similar to the
fragment 15;

MR-1768 — a monochromic fabric;
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MR-2515 — embroidery with décor similar to the

fragments 15 u 16;

MR-2534 — embroidery with décor similar to the

Results of the analysis

Results of the polipolarizastion analysis of the
thread taken from the fragments of the main

fragment 6; piece of the “cover” and its separate parts are pre-
MR-2536 — polychromic fabric with décor similar  gented in Table 1 and Table 2.
to the fragment 4.
Table 1
Foundation of the “hanging” (inventory N MP-1955)
UBSE | NSy @f Sample Color of thread Identification of a thread
number | a fragment
01 1 monochromic fabric beige camel + cotton thread
02 2 polychromic fabric brown camel
02a 2 polychromic fabric beige camel
03 2-3 a thread seaming the fragments 2 and 3 | beige camel
04 3 polychromic fabric brown camel + cotton thread
05 3 polychromic fabric brown camel + cotton thread
06 3 polychromic fabric green camel + cotton thread
07 3 polychromic fabric khaki flax
08 3 polychromic fabric brown camel + flax fiber
09 4 polychromic fabric beige c+afrlr; il ;irb(;?tton thread
10 4 polychromic fabric brown camel + flax fiber
11 5 embroidery foundation brown camel + flax fiber
- mel + flax fiber
12 5 tiger paw brown S—iotion tk?reacli)e
13 5 tiger claw beige camel + flax fiber
14 5 border of tiger's head brown camel + flax fiber
15 5 tiger's head beige camel
16 6 base of embroidery brown camel + flax fiber
17 6 tiger’s hide brown flax + camel wool
18 6 tiger paw brown camel + flax fiber
19 6 tiger claw beige camel + flax fiber
20 6 border of tiger’s head brown camel + flax fiber
21 6 base of tiger’s head beige camel + flax fiber
22 7 polychromic fabric beige camel + flax fiber
23 7 polychromic fabric red-brown camel + flax fiber
24 7 polychromic fabric green flax + camel wool
25 9 tiger’s hide Beige flax
26 10 polychromic insert red-brown flax
27 10 polychromic insert green camel + flax fiber
28 11 diamond-shaped décor, warp reddish-brown camel
29 11 a border of a diamond green S—acr:tftzlo: I:?rxezf;ger
30 11 the 2nd row of a border of a diamond dark brown camel
31 11 the 3rd row of a border of a diamond beige camel
32 11 the 4th row of a border of a diamond beige camel
33 11 center of a diamond green camel
34 11 a spiral joining the diamonds beige camel
35 11 frieze green camel
36 11 décor “leaf” beige camel
37 11 a volute of a spiral green camel
38 11 avolute beige camel
39 12 band’s seam red camel
40 12 band red-brown camel + cotton thread
41 12 band brown camel
42 13 a branch of a palmette brown camel + flax fiber
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el Mo Sample Color of thread Identification of a thread
number | a fragment
43 13 a branch of a palmette beige camel + flax fiber
44 13 a branch of a palmette red camel + flax fiber
45 14 a border of a fish beige camel + flax fiber
46 14 a border of a fish brown camel + flax fiber
a7 14 a border of a fish red camel + flax fiber
48 14 turtle, a leg red camel + flax fiber
49 14 turtle, a leg beige flax
50 14 turtle, contour of armour brown camel + flax fiber
51 14 the top turtle, contour brown camel + horse hair
52 14 the top turtle, armour green camel
. camel + flax fiber
53 14 the top turtle, a leg beige + horse hair
54 14 the middle turtle, a leg beige camel + flax fiber
55 14 the middle turtle, contour brown camel + horse hail
56 14 the centre of a palmette green camel + flax fiber
57 14 the centre of a palmetto green camel
58 15 contour of a diamond dark brown camel + horse hail
59 15 décor of a diamond beige camel
60 16 tendril brown camel
61 17 thread stitching to a band brown flax + camel wool
62 17 contour of a palmette brown camel
63 18 \fArlZ?th:]:a%f)fabrlc (warp thread and brown camel + flax fiber
64 18 thread of the S- volute brown camel
65 18 contour of a palmette red camel + flax fiber
66 18 contour of a bird dark brown camel
67 18 bird figure beige camel + flax fiber
68 18 whip stitching thread of a fabric’s edge | red camel
69 18 fish whisker beige camel + co_tton thread
+ horse hair
70 18 thread of a palmette beige camel
71 3 warp thread brown flax
72 3 weft thread brown flax
73 3 warp thread khaki flax + camel wool
74 3 weft thread khaki flax
75 3 warp thread green camel
76 3 weft thread green camel
77 4 warp thread green camel
78 4 weft thread green camel + cotton thread
79 4 warp thread brown camel
80 4 weft thread green camel
120 14 warp thread beige camel
121 14 weft thread beige camel
123 14 contour of turtle leg brown camel + horse hair
124 14 turtle leg red camel
125 14 the center of the palmette green camel
126 18 warp thread beige camel
127 18 weft thread beige camel
128 18 weft thread beige camel
129 18 bird tail red camel
130 18 contour around the bird brown camel + flax fiber
L . mel + horse hair
131 18 bird figure beige iacofton tgrzz d a
132 18 contour of a fish dark-brown camel + horse hair
133 18 fish tail beige camel
134 18 fish tail red camel
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Separate parts of the “hanging”

Table 2

nJr(‘ra\Sl;ter ::rr:;;;g: Sample Color of thread Identification of a thread
136 MP-930 embroidery with volutes, the warp brown camel
thread
137 MP-930 |embroidery with volutes, weft thread brown camel
138 MP-930 | border, warp thread green camel
139 MP-930 | border, weft thread green camel
140 MP-930 | leaf’s thread beige camel
141 MP-930 |stem’s thread beige camel
142 MP-930 |contour of a volute dark-brown camel + horse hair
143 MP-930 | contour of a volute beige camel + horse hair
144 MP-1676 | thread used in the sewing the border beige camel
145 MP-1676 | contour of a diamond brown camel + horse hair + cotton
thread
81 MP-1677 | contour of a diamond green flax + camel wool
146 MP-1677 |warp thread brown camel
147 MP-1677 | weft thread brown camel
148 MP-1677 | weft thread light-brown camel
149 MP-1677 | center of a diamond green camel
150 MP-1677 |border of a diamond green camel
151 MP-1677 |border of a diamond beige camel
152 MP-1677 |warp thread brown camel
152a MP-1677 | weft thread brown camel
153 MP-1679 |warp thread brown camel
153a MP-1679 |weft thread brown camel
154 MP-1679 | warp thread of the border beige camel
154a MP-1679 | weft thread of the border beige camel
155 MP-1679 |diamond’s thread dark-beige camel + flax fiber
156 MP-1679 |diamond’s thread green camel + horse hair
157 MP-1679 stitching thread of the border’s beige camel + flax fiber +
fragments cotton thread
162 MP-1768 ﬁ;{tg&lggéhr%d of the border’s beige camel
82 MP-1919 |warp thread brown camel
83 MP-1919 | weft thread brown camel
84 MP-1919 |warp thread beige-green camel
85 MP-1919 ;?;gs;géméng thread of the border’s beige camel
163 MP-1926 | fragment of polychromic fabric green camel + cotton thread
86 MP-1927 | warp thread camel
87 MP-1927 | weft thread camel
88 MP-1927 ?ﬁﬂ;oﬁ;i?)f adiamond brown camel + horse hair
164 MP-1937 | fragment of monochromic fabric brown camel
164a MP-1937 | fragment of monochromic fabric brown camel
95 MP-2515 | warp thread of the monochromic fabric | brown camel
96 MP-2515 | weft thread of the monochromic fabric | brown camel
97 MP-2515 | WarP thread of fabric with diamond brown camel
décor
98 MP-2515 | weft thread of the fabric with diamonds | brown camel
99 MP-2515 | stitch thread of a band red camel
100 MP-2515 | contour of a diamond dark brown camel
101 MP-2515 | thread of a diamond beige camel
102 MP-2515 | cross in the center of a diamond TeMHO-brown camel
103 MP-2515 oval in the central part of a pattern with beige, thin thread camel

fish and birds
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aneqsbter gl?rr:;:];ﬁ: Sample Color of thread Identification of a thread
104 MP-2515 o_val of the_ central part of a pattern with beige, thick thread camel
fish and birds
105 MP-2515 o_val of the: central part of a pattern with dark brown camel
fish and birds
106 MP-2515 | rosette beige camel
107 MP-2515 | rosette dark brown camel
108 MP-2515 | thread sewed in a diamond beige camel
109 MP-2515 | thread sewed in a diamond’s contour beige camel
110 MP-2515 | spiral beige camel
111 MP-2534 | atripe of the tigers’ skin brown camel
112 MP-2534 | the thread from the tiger’s back brown camel
113 MP-2534 | the sewing thread brown camel
114 MP-2534 | warp thread brown camel
115 MP-2534 | waft thread brown camel
116 MP-2534 | the border of the tiger's head dark brown camel
117 MP-2534 | tiger’'s head beige camel
118 MP-2534 | tiger’s toenail beige camel
119 MP-2534 | the sewing thread beige camel
158 MP-2536 |warp thread green camel
159 MP-2536 |waft thread green camel
160 MP-2536 |warp thread brown camel
161 MP-2536 | waft thread brown camel

Conclusion

The above-described results of the polypolariza-
tion analyses of threads for the main piece of the
“cover” and its separate parts allowed us to come
to the following conclusions. The photographs of
the majority of samples of the threads in polypo-
larization show the closest similarity to the stan-
dard photographs of camel wool (fig. 6-7). This
conclusion is true for both monochromic and
polychromic fabrics, for the threads of embroi-
dery, and for the threads used in sewing together
the different parts of the “cover.”

Meanwhile, the analyses of several samples
showed a similarity with “etalon” samples of the
flax threads (fig. 8). These samples belong to the
main part of the “cover” N23, Ne7, N29, N°10,
No14, N218. The similarity allows us to assume
that flax treads were used, in some cases, not
only for the details of embroideries but were also
added as ornamental stripes into the warp made
out of camel wool. Is explains the presence of
flax fibers in some threads of camel wool and the
presence of single camel hair in a number of flax
threads. Such inclusions could get into the wool
and flax threads at a time of selection of samples,
or during the weaving process, when the wool and

flax fabrics were interchangeable produced on a
same loom.

Of special interest are the fibers of cotton traced
in several samples (fig. 9). We cannot exclude that
these fibers got to the threads of the main part of
the “cover” as foreign inclusions during the selec-
tion of samples because during the initial restora-
tion the “cover” was attached to the cotton gauze.
However, the similar traces of cotton fibers were
noticed in the treads from other parts of the “cov-
er” that did not undergo restoration and were pre-
served in their original state (samples 157 and 163;
sample 157 had also the fibers of flax). This fact in-
dicates that microscopic pieces of the cotton fibers
could get to the camel yarn either through the air,
as the pieces of cotton dust, or as the remains of
the cotton fibers on the loom, where fabrics out of
camel wool were woven after the cotton one.

Some samples of camel wool have the inclusions
of horse hair (fig. 10). As a rule, such samples are
represented by the contour threads of geometric
figures (diamonds) or zoomorphic images (con-
tour of the turtle’s shell). Such contour threads
(the contours of the diamonds in the first place)
were attached to the fabric of the embroidery
with the thin threads of camel wool. This fact
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hair of
a sheep

horsehair

1
hair of a sheep (left), camel (right), camel hair
and a horse (in the center)

hair of a camel (in the goat cotton flax
center) and a sheep hair thread

Fig. 6. Standards of hair of animal and vegetative fibres in polypolarization.

sample N° 3 70 79 84

Fig. 7. A reference photo in polypolarization of a wool of a camel and samples of the “veil”.
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linen thread of the “veil”

Fig. 8. A reference photo in polypolarization of fibres of flax and samples of the “veil”.

standard of a cotton thread

cotton thread in the fabric of the “veil”
made of camel wool

Fig. 9. A reference photo in polypolarization of fibres of a clap and samples of the “veil”.

makes us assume that in this case horse hair did
not play a role of the securing a piece in place but
gave to the treads of contour the necessary stur-
diness, keeping the embroidered images from
deforming.

The above-discussed results of the analyses, to-
gether with the results of the analyses of the felt
carpet from the same kurgan 6 of the Noyon uul

cemetery (Kulikov et al. 2010) represent only the
first experiments in the use of the polypolariza-
tion method in archaeology as a whole, and in
the study of ancient fabrics in particular. These
results have displayed the promising outcomes
in applying the method and the necessity in the
wider application of polypolarization in studies of
archaeological objects.
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horsehair

170

Fig. 10. A reference photo in horsehair polypolarization together with a wool of a camel and samples of the “veil”.
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Experienta de studiere a panzei din necropola Noin-Ula dupa metoda polipolarizarii

Rezumat

Tn ultimii ani la Institutul istoriei culturii materiale al Academiei de Stiinte din Rusia a fost creat un sistem
opticoelectronic de studiere a mineralelor si structurilor organice prin intermediul metodei polipolarizarii.

O prioritate esentiald a acestei metode, in special pentru arheologie, este necesitatea pentru analiza a unor probe
de dimensiuni foarte mici, ceea ce, practic, nu modifica forma si structura obiectului studiat.

Tn articolul de fatd sunt analizate rezultatele analizei prin metoda polipolarizirii a probelor asa-numitului ,voal din

IA 2T

ana” din tumulul nr. 6 al necropolei hunice de la Noin-Ula, Mongolia de Nord. ,Voalul” reprezinta o panza lata,
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cusuta din bucati de diferite stofe. Mostre din baza si ornamentul panzei ,voalului” au fost comparate cu probe
etalon de lana ale diferitor animale (oaie, cal, camila) si fibre de provenienta vegetala.

Rezultatele analizei prin polipolarizare permit urmatoarele concluzii. Fotografiile prin polipolarizare a majoritatii
fibrelor ,voalului” arata ca acestea sunt cel mai aproape de fotografiile etalon ale lanii de camila. Aceasta concluzie
este valabila pentru panzele monocrome si policrome, pentru fibrele utilizate la broderie si pentru cele folosite la
coaserea bucatilor ,voalului”.

Tn acelasi timp cateva mostre analizate indici asupra unor aseminiri cu fibrele de in, ceea ce permite presupunerea
utilizarii inului pentru unele detalii ale broderiei si pentru infiltrarea in baza panzei din 1ana de camila.

Un interes deosebit prezintd depistarea Tn cateva mostre a fibrelor de bumbac. Particulele microscopice ale
bumbacului puteau ajunge printre fibrele de lana de camila pe calea aerului (particule de praf de bumbac), sau ca
ramasite ale fibrelor de bumbac, ramase pe razboiul de tesut, la care anterior fusesera tesuta o panza din bumbac.
Tn unele mostre de 1ani de cimili a fost sesizat par de cal. De reguli, acestea provin din fibrele utilizate la conturarea
figurilor geometrice sau a imaginilor zoomorfe. Parul de cal, Tn cazul dat, era folosit pentru consolidarea conturului,
ceea ce proteja figurile broderiei de deformare.

Lista ilustratiilor:

Fig. 1. ,Voalul” din tumulul nr. 6 de la Noin-Ula.

Fig. 2. Fragmente ale ,,voalului” 1-7, 9-11.

Fig. 3. Fragmente ale ,,voalului” 12-18.

Fig. 4. Desen din carnetul lui S.A. Kondrat'ev al schemei amplasarii ,,voalului”.

Fig. 5. Schema amenajarii interioare a tumulului nr. 6 si schema amplasarii detaliilor ,voalului”.
Fig. 6. Etaloane ale parului de animale si ale fibrelor vegetale in polipolarizatie.

Fig. 7. Foto etalon n polipolarizatie a lanii de camila si a probelor din ,,voal”.

Fig. 8. Foto etalon n polipolarizatie a fibrelor de in si a probelor din ,voal”.

Fig. 9. Foto etalon Tn polipolarizatie a fibrelor de bumbac si a probelor din ,,voal”.

Fig. 10. Foto etalon Tn polipolarizatie a parului de cal impreuna cu lana de camila si a probelor din ,voal”.

OnbIT HCCJIeJ0BaHUuA TKaHel n3 MmorwibHuKa HouH-Yia METOAOM IMOJIHUIIOJAAPU3 AU

Pestome
B nocnennee ronp! B THCTUTYTE MUCTOPUU MaTepUaIbHOU KyIbTyphl Poccuiickoit Akanemun Hayk (MMIMK PAH)
CO3/IaHA CHCTEMA JIJIS OITHKOJIEKTPOHHOTO GECKOHTAKTHOTO HCCIIEIOBAHUS MUHEPAJIOB M OPTaHUYECKUX CTPYK-
TYp HOCPE/ICTBOM HCIIOJIb30BAaHUA METO/Ia ITOJIUIIOJIAPU3 AN,
CylecTBeHHBIM JJOCTOMHCTBOM METO/Ia, OCOOEHHO J/IJIs1 apXEOJIOTHH, SIBJISIETCS KpallHe MaJIblid pa3Mep HeoOXO/IH-
MBIX /Il aHaIN3a 00PAasIoB, YTO IPAKTUYECKHU He HapymaeT GopMy U CTPYKTYPY HCCIIeLyeMOTO IIPeaMeTa.
B naHHOI cTaThe paccMaTPUBAIOTCA Pe3yJIbTAThl AaHAIN3a METOZIOM IOJIMIIOAPU3AIUK 00pa3IoB T.H. «IIEPCTS-
HOH 3aBechI» U3 Kyprana N2 6 ryHHckoro morwibHuKa HonH-Y71a B CeBepHoit MoHTOIMU. «3aBeca» MpeiCTaB-
Jisizia cOOOH MIUPOKOE MOJIOTHUIIIE, CITUTOE U3 KYCKOB Pa3IMYHBIX TKaHel. OO0pasi(bl HUTEH OCHOBBI 1 OPHAMEHTA
TKaHe! «3aBeChl» CPABHUBAIHNCH C STAJIOHHBIMU 00pa3IjaMy HIEPCTU PA3ITMYHBIX JKUBOTHBIX (OBIA, JIOIIAJb, BEP-
6J110/T) ¥ BOJIOKHAMU PACTUTEILHOTO IIPOUCXO0KIEHHUS.
Pe3ynbpTaThl MOJUIIOISIPU3ANMOHHOTO aHAIN3a MTO3BOJIAIOT 3aKJIIOYUTE cilefyiomiee. CHUMKY OOJIBIIMHCTBA 00-
PasIoB HUTEH B MOJINIOJAPU3AIUN Hanboiee OJIM3KY STAJIOHHBIM CHUMKAM IIEPCTU BepOJIioia. ITOT BBIBOA OT-
HOCHTCSI K MOHOXPOMHBIM U ITOJINXPOMHBIM TKaHSAM, K HUTAM BBIIIMBOK U K HUTSM, CIINBABIINM Pa3HbIe KyCKH
3aBeCHI.
B TO e BpeMs HECKOJIBKO IIPOAHAIN3MPOBAHHBIX 00PA3I[0B ITOKA3BIBAIOT CXOJICTBO C STAJOHHBIMU aHATH3aMH
HUTeH JIbHA, YTO II03BOJIAeT IIPeANoIaraTh UCI0Ib30BaHNe JIbHAHBIX HUTEH 1 fleTajlell BBIIIMBOK U /115 BILJIETe-
HUS B OCHOBY TKaHell 13 BepOJItoskbell mepeTr. OcoObli HHTepec BbI3bIBAET BhIABIEHHbIE B HECKOJIBKUX 0Opasiax
BOJIOKHA XJIONTKA. MUKPOCKOITYECKIE YaCTUIBI BOJIOKOH XJIOIIKA MOTJIM TIOTIACTH B BEPOJIIOKBIO TIPSIAKY JINOO BO3-
JIyIITHBIM ITyTEM, KaK YaCTHUI[bI XJIOIKOBOH IIBUIH, JIN0O KaK OCTATKU XJIOIIKOBBIX BOJIOKOH Ha TKAI[KOM CTaHKE, I7ie
Tepesi U3TOTOBJIEHNEM TKaHEe! 13 BePOII0XKbeH IIEPCTH TKAIU XJIONKOBbIE U3/IEITHA.
B HekOoTOpBIX 06pa3nax BepOIIIOKbEH IEPCTH OTMEUYEHO HAJTUJIHe KOHCKOTOo Bosioca. Kak mpaBuito, Takue o6pas-
b [IPE/ICTABJIEHBl HUTAMU KOHTYPa reOMeTpUYecKuX GUTryp win 300MOpGHBIX n3o06paskenuil. KoHCKUil BoJoc
B JAHHOM CJIy4Jae He UTPajl POJIb KPEIUIEHHA K OCHOBE, a IPU/IABAI HUTAM KOHTYPA HEOOXOZAUMYIO JKeCTKOCTb,
MIPeIOXPaHABIIYIO (GUTYPHI BBIIITUBOK OT JilepopManiuu.

Cnucox uantocmpayuii:
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Puc. 1. «3aBeca» u3 kyprana 6 B Houn-VYe.

Puc. 2. ®parmenTs! «3aBechl» 1-7, 9-11.

Puc. 3. ®parmeHTHI «3aBechl» 12-18.

Puc. 4. Pucynok u3 nHeBHuKa C. A. KoH/ipaTheBa co cXeMOU PaCIOJIOKEHNS «3aBECHI».

Puc. 5. Cxema BHYTPUMOTHJIBHOTO COOPYKeHUA Kyprana 6 u cxema pacrosioKeHus JieTajlell «3aBechl».
Puc. 6. 9Tasi0HBI BOJIOC }KUBOTHBIX U PACTUTEJIBHBIX BOJIOKOH B IIOJIUIIOJIAPU3AIUH.

Puc. 7. dtasonHOE GOTO B MOTUIIOIAPUIAIIN IIEPCTH BePOIIIOIa M 00pPA3IIOB «3aBEChI».

Puc. 8. drasonHOoe (HOTO B MOIUNIOJIAPU3AIUY BOJIOKOH JIbHA U 00pa3I0B «3aBeCh».

Puc. 9. 9tasoHHOE HOTO B OJIUIIOISIPUBAIINHN BOJIOKOH XJIOTIKA 1 06Pa3IOB «3aBECHI».

Puc. 10. dranonHoe (bOTO B IIOJIMIIOJIAPHU3AIMHA KOHCKOI'O BOJIOCA BMECTE C IIEPCTBIO Bep6J‘IIO[[a u 06pa3HOB
«3aBeChbI».
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