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1. Introduction 

Charcoal was recovered from excavations of 10 sites near the village of Girag Kasaman. The 

sites mostly of Medieval or Chalcolithic dates. These sites along with other settlements, at 

KP405, KPs 289 Faxrali, 301 Hadjiali, 342 Dashbulaq and 409 Poylu, are examples of 

Medieval settlements that have been found along the route of the BTC pipleline with site 

KP405, a small, open rural settlement representing the earliest example of a domestic 

settlement probably predating the other sites. Girag Kasaman lies about 30km east of the 

border with Georgia in close proximity geographically to the Greater Caucasus mountains.  

�

2. Materials and Methods 

The condition of the charcoal was generally good with the majority of the samples being well 

preserved. Samples were prepared using standard techniques (Gale and Cutler 2000). 

Anatomical structures were examined using reflected light on an Olympus BX41 microscope. 

Each sample was examined to determine quality of preservation and taxonomic diversity 

using x4, x10, x20 and x40 objectives. Taxonomic comparisons were made, when 

necessary, with relevant literature (e.g. Parsa Pajouh & Schweingruber 1985). The fragments 

were grouped according to taxon and assigned a number (Table 2) to facilitate future 

reference if necessary. Ideally a minimum of 100 fragments from each sample are identified 

unless the unidentified proportion of the sample exceeded 50 with no identifiable fragments 

encountered, or fragment number prevented this 100 fragment maximum being reached.  

 

3. Results 

The taxa identified are presented in Tables 1 and 2. However it must be noted that wood 

anatomy alone is often not enough to secure identification to individual species. Anatomical 

characters of the charcoal samples studied are consistent with the following taxa:  
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Table 1: Summary of the taxonomic identity of the charcoal identified from near Girag Kasaman, 
Azerbaijan 
 
Family 
(subfamily) 

Genus/species Common name 

Fagaceae Quercus sp. oak 
 Ulmus sp. elm 
Rosaceae   

(Pomoideae) Cretagus hawthorn 
(Punoideae) Prunus cherry 

   
Cupressaceae Juniperus juniper 
Moraceae Ficus fig 
Salicaceae Salix willow 
 Populus poplar 
Betulaceae Carpinus hornbeam 
 
 

3.1 Site 289 

The samples analysed originated from oven residue. The majority of the material was 

unidentifiable due the poor anatomical preservation and small size. However the reflectivity 

of the samples was high indicating that they had been subject to high temperatures 

consistent with them having been recovered from an oven. Therefore they can be considered 

to have been the fuel used in the fire. Of the fragments that could be identified only one 

taxon, namely Pomoideae (?Cretagus), could be identified. Of the 22 identifiable fragments, 

one was a piece of roundwood.  

 

3.2 Site 321 

Material from this site was obtained from context KV4 and consisted of one piece of brown, 

non-charred wood which could be identified as Quercus. 

 

3.3 Site 333 

These samples were recovered from a grave (Grave 2).  

Sample number 251 consised of a large piece of charcoalified mature wood which could be 

assigned to Juniperus. 

Sample with number 255 from this context consisted of a large fragment of Juniperus wood 

and fragments thereof. 

Sample with number 254 from this context consisted of one piece of brown, non-charred 

wood which was relatively soft and could be identified as Juniperus. 
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3.4 Site 361 

This settlement has been radiocarbon dated as Cal AD1660-1960. The sample is a piece of 

wood from a post hole and could be identified as Ulmus. 

 

3.5 Site 405 

The samples recovered from this site are representatives from two contexts - KV10, a tear 

shaped furnace in a cemetery area, and KV15 described as ‘North face level area’ and two 

samples with no context numbers assigned. 

KV10: This sample (number 47) consisted of a few large pieces, greyish in colour of 

predominantly twig wood origin. 23 fragments were identified as Quercus (one of which was 

a piece of roundwood) and 22 were Ulmus (of which two were roundwood). 

KV15: This sample consisted of large pieces (c. 1cm) of well preserved charcoal of twig or 

small branch material of Ulmus (n=10) and one piece each of Ulmus knotwood and 

roundwood. Six fragments had anatomy very similar to that of Carpinus.  

Sample with number 296 from this context consisted entirely of Ulmus fragments, 95 of 

which were heartwood fragments and 7 were twig wood fragments based on growth ring 

curvature. 

Sample with number 295 from this context consisted of well preserved Ulmus fragments 

(100%) with good preservation. Three fragments were found to be roundwood, the remainder 

were heartwood. No indications of coppicing could be seen and there were tyloses present in 

the vessels of growth rings 2 and 3 from the pith. 

 

3.6 Site 406 

This site lies on the former floodplain of the Kura with a settlement date of 500BC-500AD. 

Samples from two contexts, KV8 and KV11, were recovered.  

KV8: This sample consisted of few large (>0.5cm) fragments and the remainder very to 

extremely small. The majority (61%) of the material (36 fragments) from this context could 

not be identified due to poor preservation of the material and sediment infiltration of the 

fragments. The majority of the identifiable material (37%) could be assigned to the 

Pomoideae with only one fragment assignable to Ulmus. 

KV11: This sample comprised predominantly Quercus fragments (n=50) but a high 

proportion were unidentifiable (n=42) based on the poor preservation and sediment 

infiltration. 

 

3.7 Site 408 

This site is a two phase Calcolithic settlement with Bronze Age and Antique periods of use 

lying on the former floodplain of the Kura at distance from Site 406. Material found at this site 
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has enabled carbon dating and the recovered age is 3600BC (Bronze Age) and 500BC-

500AD. Samples were recovered from three contexts, KV11, KV5 and KV5 KV1. 

KV11: This sample consisted of a few large pieces of charcoal and many small pieces and 

dust thereof. The majority of the material was unidentifiable (n=25) mainly due to its small 

size, there are possibly two different taxa here. The only identifiable fragments were Quercus 

(n=4). 

KV5: This sample consisted of one large piece of wood which could be assigned to Quercus 

heartwood. 

KV5 KV1: This sample consisted of large pieces of charcoal and dust and fragments 

(?thereof). The material could be identified to Quercus (n=25 of which 10 were heartwood 

with tyloses) and two unidentifiable fragments.  

 

3.8 Site 431 

This site lies 5-10km north of the Kura probably on the edge of a terrace overlooking the 

floodplain and with a range of hills 2km to the north. It is a cemetery site, with radiocarbon 

ages of 3600BC and 800BC, containing small cairns several of which appear to have been 

disturbed and Scythian period burials inserted. The charcoal fragments were recovered from 

the Kurgan 12 context and consisted of a few large fragments with the rest small and friable 

sometimes impregnated with sediment. The analysis was truncated at 49 due to the small 

size and friable nature of the remaining material rendering taxonomic determination 

improbable. Of the identifiable fragments the majority (n=27, 55%) were unidentifiable, but of 

the identifiable material Ulmus (n=12, 24%), ?Quercus (n=8, 16%), ?Prunus (n=2) were 

recovered. 

 

3.9 Site 438 

This settlement site lies on a plain, probably not a former terrace, but with the same range of 

hills as site 431, 3-4km to the north. It has a radiocarbon age of around 4000BC. The 

settlement is a single phase Chalcolithic settlement buried up to 2m deep beneath a 

cultivated plain. Samples were recovered from six contexts, namely 10e, 7e, 8c, 9e, KV7c 

and one sample from an unassigned context. 

10e: The sample consisted mainly of large pieces of twig or small branch wood (as 

determined from growth ring curvature). The fragments identified could be assigned to Ulmus 

(n=11), Quercus (n=7, including two pieces of heart wood) and Salix/Populus (n=5). The 

remainder (n=10) could not be identified due to the friable nature and poor preservation of 

the material.  

8c: This sample consisted of three pieces. One fragment of charcoal could be assigned to 

Salix and the remaining two fragments had no structure and were not charcoalified wood. 
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10e: This sample consisted of 8 pieces of Salix/Populus. 

7e: This sample consisted of rather damp charcoal that could be identified to Salix/Populus 

(n=7) and Ulmus (n=1) and one unidentifiable fragment. 

KV7c: This sample consisted of many small fragments of charcoal and few large pieces (c. 

1cm x <0.5cm). The material consisted of ?Carpinus (n=1), Quercus (n=14), ?Maloideae 

(n=1), Salix/Populus (n=9) and the remainder were unidentifiable (n=12). The analysis of this 

sample was terminated due to the small size of the material which prevented secure 

identification. 

9e: This sample consisted of a few pieces of charcoalified wood which could be identified to 

?Ficus (n=6). One piece could not be identified. 

Sample number 321 consisted of 10 fragments of relatively well preserved Ulmus heartwood. 

 

3.10 Site BRS 

The sample analysed originated from the chamber roof and has been identified as 1248 BC 

and could be identified as Juniperus 

 

4. Discussions and Conclusions 

Large parts of Azerbaijan are dominated by high mountains with extensions of the Caucuses 

in both the southeast and northwest. At high altitudes the landscape is rugged but the 

foothills are home to deciduous forests of oak (Quercus), beech (Fagus) and ash (Fraxinus). 

Between the two mountain ranges lie an extensive lowland plain, named the Kura-Aras plain. 

This region is intersected by eight major rivers, which drain into the Caspian Sea. It is on one 

of these rivers, the Kura River, that the archaeological sites were uncovered. Along the flood 

plain, forests comprising the relic oak species, Quercus pedunculiflora, and species of poplar 

(Poplus nigra and P. hybrida) dominate. Other characteristic species are elm (Ulmus 

carpinifolia), willow (Salix excelsa), lime (Tilia caucasica) and Tamarisk (Tamarix 

ramosissima). Today these forests only occupy 5-7% of their original range probably having 

succumbed to deforestation, which included exploitation of the wood for local charcoal 

production. 

The following discussion concentrates on those sites where additional information is 

available regarding the contexts from where the wood samples have been taken.  

 Site 289 was recovered from an oven and the identifiable component consisted 

exclusively of Pomoideae wood. The wood of individual species belonging to Pomoideae is 

difficult to distinguish by anatomical means alone. Pomoideae wood is documented for its 

use in making domestic items occupational and ceremonial items and hunting but not as a 

fuel wood. The abundance in this oven residue suggests it was abundant in the local 

vegetation or that its purpose as a fuel was of secondary importance. 
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 Wood studied from the post hole at Site 361 had anatomy consistent with that of 

Ulmus. Elm is long known for its use in construction including door frames, posts and roof 

beams in Medieval Europe (Gale and Cutler 2000 and references therein). Although tough, 

elm wood tends to perish when in contact with the ground and thus has not been widely used 

for above ground construction but when permanently wet, it becomes extremely durable and 

thus has traditionally been used for subterranean construction and projects associated with 

water ways (e.g. Taylor et al. 1976). This is consistent with its find in a post hole, although it 

would suggest that the posthole was permanently wet, at least initially. The presence of frass 

in the wood provides evidence for animal attack, probably following dehydration. 

 Site KP405 was located on a terrace (230 m asl) over looking the flood plain of the 

Kura River, possibly near an ox-bow lake, on the eastern side of a hill below an extensive 

post-medieval cemetery. On the western and central part of the hill a large number of post 

Medieval graves have also been located. There is some potential evidence for an early 

phase to the site with the identification of a Kura-Araxes pottery vessel (dating to c. 4000 – 

2200 BC). The apparent absence of imported, decorated wares could reflect the early and 

remote location of the site. Layers of burning and large charcoal deposits found at this site 

could indicate some form of industrial activity. Four samples from this site were sent for 

analysis but only one sample, KV10, had context details provided. This sample was derived 

from a tear-shaped furnace and the identified remains are anatomically consistent with 

Ulmus and Quercus. Both elm and oak are represented in the modern native flora and 

therefore is not surprising from them to have been identified at this site. Oak has a long 

record as a fuel wood (Gale and Cutler 2000) and its occurrence in a furnace is consistent 

with this. However elm produces little heat and its presence in a furnace is relatively 

surprising although elm has been found in tandirs at this site previously (Poole 2005). This 

might be a reflection of the relative abundance of elm in the local vegetation at this time. Both 

elm and oak would have been important local resources to the inhabitants of this settlement.  

From Site BRS the large piece of timber was identified as Juniper dating to 1248BC. 

Juniper has a number of plant uses including construction, the making of domestic items, 

production of dyes and fibres and for transport. 

In conclusion it appears that during the settlement of this site dating back to 4000BC 

both oak and elm were important local resources. Traditionally both taxa have a history of 

been used for domestic items and construction (oak in particular), although the end product 

determines the wood selected. Oak and elm have also recorded for other uses such as 

occupational artefacts, tanning, transport and weapons, and due to its high calorific value, 

oak has traditionally been used as a fuel wood (Gale and Cutler 2000). Juniper also appears 

to be an important local resource and is known to have been used in association with 

construction, transportation, and the production of domestic items, dyes, and fibres. Minor 
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components of the vegetation would have included Pomoideae including possible hawthorn 

along with cherry, willow, possibly fig, poplar and hornbeam.  
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Table 2: Detailed results of the charcoal specimens identified from the samples originating from the site of the BTC pipeline, Azerbaijan ordered according to 
the information supplied; � diameter 

 
No. Site Context Description number taxonomic affinity total  comments 

297 289   Residue from oven 1 Pomoideae (?Cretagus) 21  
     2 unidentifiable 56  
     3 Pomoideae 1 round wood 
276 321 KV4   wood - Quercus 1  
251 333   charcoal - Juniperus 1  
254 333  60cm wood - Juniperus 1  
255 333  10-15cm charcoal 1 Juniperus   
10 361   wood from post hole - Ulmus 1 presence of frass 
47 405 KV10 KV10 charcoal 1 Quercus 23 twig wood and round wood 
     2 Ulmus 22 twig wood and round wood 
45 405 KV15 KV15 charcoal 1 Carpinus 6  
     2 Ulmus  6 heartwood 
     3 Ulmus  3 roundwood 
     4 Ulmus  1 knotwood 
295 405   charcoal 1 Ulmus 100 4 twig wood; 3 round wood 

remainder heartwood 
296 405   charcoal 1 Ulmus  95 heart wood 
     2 Ulmus  7 twig wood 
283 406 KV11  charcoal 1 unidentifiable 42  
     2 Quercus 50  
281 406 KV8  charcoal 1 Pomoideae 22  
     2 unidentifiable 36  
     3 Ulmus 1  
286 408 KV11 70cm charcoal 1 unidentifiable 25  
     2 Quercus 4  
55 408 KV5  charcoal - Quercus 1 heartwood 
56 408 KV5 KV1  1 Quercus 25  
     2 unidentifiable 2  
326 431 Kurgan 12 60cm charcoal 1 ?Quercus 8  
     2 Ulmus 12  
     3 ?Prunus 2  
     4 unidentifiable 27  
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Table 2: continued 
 

304 438 10e 145cm charcoal 1 unidentifiable 10  
     2 Ulmus 11  
     3 Quercus 7  
     4 Ulmus 4  
     5 Salix/Populus 5  
305 438 10e 135cm charcoal 1 Populus/Salix 8  
313 438 7e  charcoal 1 Populus/Salix 7  
     2 Ulmus 1  
     3 unidentifiable 1  
309 438 8c 150cm  1 Salix 1  
     2 unidentifiable 2 no structure ?charcoal 
315 438 9e 130cm charcoal 1 ?Ficus 6  
     2 unidentifiable 1  
267 438 KV7c 130cm charcoal 1 ?Carpinus 1  
     2 Quercus 14  
     3 ?Pomoideae 1  
     4 Populus/Salix 9  
     5 unidentifiable 12  
321 438   charcoal 1 Ulmus 10  
21 BRS chamber  timber - Juniperus 1  

 


