
Archaeological Textiles Review No. 5614

Christina Margariti and Alkistis Papadimitriou

Technological Analysis of a 
7th-century BC Excavated 

Introduction
The name of the city of Argos is pre-Helladic  
(Pelasgian) and has remained the same since 
the beginning of the city’s history. According to 

th century 
BC) (Pomeroy et al.

important Greek cities rivalling Athens and Corinth. 

neutral during the Peloponnesian War (5th century BC) 
between Athens and Sparta. Homer mentions Argos in 

uses the alternate name Argives (inhabitants of Argos) 

importance the city had during that period (Kakridis 
2009). The modern city of Argos is built on the site of 

Greek cities.

the early Archaic period (7th

Argos (north-east Peloponnese). Among the oversized 
ceramic funerary vessels (pithoi) retrieved there was a 

of a unique capsule shape. The two compartments of 
the vessel were held in place by iron pins. The copper 

a funerary vessel containing the incinerated bones of 
the deceased. The deceased’s body would have been 

examination based on weave analysis revealed three 

microscopy were applied to the textiles in order to 
get information on the technology and method of 

preservation. More than one technique providing 
similar information were applied (e.g. EDS and 

purposes.
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Material

folded textile of a light brown colour (Fig. 1). Numerous 
smaller fragments have been preserved in light brown 

Pieces of the deceased’s bones and fruit were found 

dimensions of the folded mass: 280 x 300 x 110 mm).

of the fragments consist of multiple successive layers. 
Single-layered fragments adhered occasionally to 

fragments (dimensions: fragments range from approx. 
2mm3 to 50mm3). 

and black-coloured fragments (Fig. 3). The majority of 
the fragments consist of multiple successive layers. All 
three textiles have been preserved in association with 
copper (dimensions: fragments range from approx. 
2mm3 to 80mm x 60mm x 60mm).

and a substantial amount of degraded organic material 

contained mainly the largest preserved parts of the 

of the copper vessel. 

Methodology

small-sized fragments present for each of the three 

carried evidence of the method of construction of the 
textiles. These were studied with the stereomicroscope 
but not chosen for further analyses.

a 10x eyepiece). Samples were illuminated by natural 
sunlight. No sample preparation was necessary (Coho 

et al
837-842). 

Articles

Fig. 1. Most of textile Y1 has been preserved in a uni-

Fig. 2. Textile Y2 has been preserved in multi-layered 

Fig. 3. Textile Y3 has been preserved in multi-layered 
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necessary. The samples were inserted into the chamber 
secured to aluminium stubs with double-sided 
adhesive tape. Accelerating voltage of the beam was 

at 400 times. No sampling preparation was necessary. 

et 
al. et al. et al. 

et 
al.

analysis of the sample simultaneously with the 
microscopic imaging. Three measurements were taken 

The aim of this analysis was to perform qualitative 
elemental analysis of the samples that would provide 
evidence of the type of preservation and/or enhance 

range of Z=19 and above in air (and Z=11 and above 

Although the hardware itself seems ideal for the 

the associated software proved less user-friendly. An 

the apparent counts registered for an element in one 

Articles

Table 1. Stereomicroscopy results.

Fig. 4. Textile Y1 is a balanced plain weave fabric. 
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spectrum could not be compared directly with that 

to that of rhodium in every spectrum. The Rh peak 
(L

by the specimen. 

peaks for the major organic polymers present in the 

et al
Chen et al et al

et al
spectral range of the technique applied is expressed 
in wavenumbers (cm-1) from 700 to 4000 cm-1 (Skoog 
et al

mode was used. Samples were scanned 32 times with 
a resolution of 4 cm-1

with a gold mirror base. The microscope apperture 
was adjusted to 70 x 100 μ  software 
was used to process the spectra produced. No sample 
preparation was necessary (Margariti et al

Articles

Fig. 5. A starting edge of Y1 in a plait shape. The 
weave changes from balanced plain weave to weft-
faced plain weave for 1 cm width before the plait. 

Results
Stereomicroscopy
Stereomicroscopy clearly showed the method of 

is constructed from more than one narrow piece of 

The starting edge is the end of a woven fabric where 

There are two main methods used for starting edges: 

transferred to the loom when the wefts become the 

with certain technological features such as starting/
side edges (Fig. 10). The starting/side edges have been 

Fig. 6. An example of a Y1 fragment where stitching 
is shown connecting two selvedges. This could indi-
cate that narrower strips of fabric were connected to 
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Fig. 8. Textile Y2 selvedge. Scale bar 1 mm

Fig. 9. Textile Y3 is a weft-faced plain weave fabric. 

ESEM
ESEM examination provided some indication of the 

same) seem to have a cylindrical shape and average 
diameters 15 to 20μ
(Margariti et al

seem to have pronounced striations along their length 

et al. 

EDS

only detected in trace amounts in others. These results 

XRF

by copper impregnation and mineralisation. Both 

be in part because a larger area analysis was performed 

more likely relates to the altered autogain due to the 

were of much reduced intensity. 
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FTIR microspectroscopy

characteristic of an organic material. Comparison 

the higher end of the spectrum (i.e. 2927 cm-1

cm-1 -1 and 1124 cm-1

more likely than wool as there are peaks in common 
with the copper oxohydroxide treated silk spectrum 
(1663 cm-1 -1

between silk and wool is not clear (Fig. 16). 
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Fig. 10. Starting/side edge of textile Y3. The warps 
have the characteristic green colour of copper oxida-
tion products, whereas the wefts have a brown col-

Fibre diameter ranges from 15 to 20 μ

protruding from the degradation products has pro-
nounced striations along its length and a seemingly 

-
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Discussion
The application of stereomicroscopy was useful in 
identifying the method of construction of the three 
textiles and their yarns. Selvedges and starting edges 

plain-weave. Selvedges have also been retained. Textile 

and allowed examination of the whole surface of 

of wool. A more comprehensive reference collection 

and characterised the type of preservation. Both 
techniques showed that copper and iron were mainly 

characterisation of the condition of the textiles by 
indicating that they were heavily masked and/or 
impregnated by degradation products but there were 

conclusions. 

consistent. Consistency was very important since no 

detection of sulfur by ESEM-EDS analysis.
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Conclusion
The information drawn from these analyses could be 

responsible for the creation of negative casts of textile 
et al

the textile most likely to have been in direct contact 

therefore it is reasonable to deduce it must have been 

hence this textile must have not been in direct contact 

likely to have been the textile used to wrap the both 
the deceased’s bones remaining from the pyre (and 

and hence direct contact with the copper corrosion 

copper funerary vessel.
Although the quality of these analytical results might 
be hindered by the poor condition of the specimen 

of the results from all techniques applied revealed 

to the conservator and the archaeologist and textile 
historian.

Acknowledgements

Bibliography

synchrotron imaging of hairs from Ancient Egyptian 
mummies. 

Textile Research Journa
219-224.

American Institute for Conservation 
 70-78.

Edwards and J. M. Chalmers (eds) 
. Cambridge: The Royal 

Museum.

E. May and M. Jones (eds) Conservation Science. Heritage 
Materials
91.

tudies in Conservation
132-140.

Studies in Conservation

Articles



23Archaeological Textiles Review No. 56

problems in assessing Eurasian contact and 

documents/0009/8874/EastWest.pdf (31/07/2013)

harvard.academia.edu/171007/New_Evidence_For_

Ancient Danish Textiles from Bogs 
and Burials. Copenhagen: The National Museum of 
Denmark.

The Warp-Weighted Loom. Oslo: 
Universitetsforlaget.

 

United Kingdom Institute for 
Conservation -Occasional Papers

Microchimica 
Acta

Iliad. Athens: Estia 
Publications (in Greek).

Greece. Journal of Archaeological Science

P. (2010) Potential and limitations of the application 

Journal of Archaeological Science

Spectrochemica Acta 
Part B 

 

J. T. (1999) Ancient Greece. A Political, Social and Cultural 

the Microscope

Thomson Learning.

Materials.

Chemical 
Principles of Textile Conservation
Heinemann.

Articles


