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Abstract  

 

Conditions of successful firing of pottery in a bonfire are the following: 1) dry and warm 

weather; 2) a dry place for a bonfire: sand is better than humified soil, forest area is better than 

seashore or bank of river/lake; 3) a sufficient amount of properly prepared firewood (small 

firewood is better than large); 4) the place of firewood and the vessels should be warmed up no 

less than one hour; 5) when the vessels are put upon the coals they should be covered by 

brushwood as soon as possible; 6) after the vessels are covered by brushwood the fire should be 

let to burn naturally, but not to be fanned; 7) the vessels should be constantly covered by 

brushwood/firewood; 8) after three hours of active firing it is possible to stop supporting the fire 

and take pottery out of the ashes when it cools; 9) the absence of any distractions.   
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1. Introduction  

In this paper we are going to describe the results of some experiments of firing pottery 

performed in order to reconstruct Neolithic technologies of pottery firing in a detailed and 

illustrative way.  

An illustrative and detailed description of the process of pottery firing evidently help a better 

understanding and further reconstruction of everyday life of Neolithic people lived in the 

territories of Northwest Russia.  

 

2. The experimental firing performed on May 01, 2019  

 

Initially we supposed that firing should be performed during pretty long time (about 10 – 12 

hours) (see: Akulov, Efimova 2018). However, it turned out that the firing can be performed for 

5 hours (Volkova, Tsetlin 2015: 59). And, thus, the firing was performed according to this 

scenario.  

 

There were two vessels made of Cambrian clay without any admixtures.  

 

The firing was performed in a windless, cloudless and relatively dry day. The bonfire was set 

upon ash of an old bonfire.  

 

During one hour the fire was burned in order to get coals, to warm up the ground and the vessels 

(fig. 1). During the process of warming up the temperature near the vessels was about 200 °C (in 

all experiments described in this paper, the temperature was measured by a thermocouple 

mounted on a TEK DT 838 digital multimeter). Then the vessels were placed upon hot coals and 

covered by brushwood/wood (fig. 2).  
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In this experiment mainly birch wood was used as firewood. According to our estimation firing 

requires about 0.25 m
3
 of firewood.  

 

The temperature varied from 840 °C to 911 °C.  

 

The fire was burned for 5 hours.  

When active fire ended the bonfire was covered by sand/soil and left till morning.  

 

 
 
Fig. 1. The process of warming up the vessels and the ground  

 

 
 
Fig. 2. The vessels are put upon hot coals and are covered by brushwood  
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Fig. 3. First vessel after the firing 

 

 
 

Fig. 4. Second vessel after the firing  

 

Both vessels cracked during the firing (fig 3, fig. 4). However, the residual plasticity of pottery 

paste was not fixed. Both vessels hold water, but absorb some amount of it.  



14 
CAES  Vol. 5, № 2 (June 2019) 
 

3. The experimental firing performed on May 18, 2019 

 

On May 17, 2019 we had a personal conversation with H. V. Volkova about the technology of 

firing and she told us that it was possible to perform firing during only three hours and also she 

told us that it is possible to take the fired vessels out of ash almost immediately after the end of 

active burning.  

 

May 18, 2019 was a relatively warm (about 20 °С), dry, cloudless, but windy day. The firing 

was performed on the shore of the Gulf of Finland. There is little firewood there, but there is 

enough dry reed (Phragmítes) that gives high temperature, but quickly burns, so the reed was 

used as main fuel during that firing. A rather strong wind blew from the sea, so the bonfire was 

made in a small fosse made in the sand (fig. 5, fig. 6).  

 

 
 

Fig. 5. Warming up the vessels  

 

There were five vessels made of Cambrian clay; three vessels were made with an admixture of 

sand, and the rest were made of pure clay.  

 

The warming up of vessels was performed during about 20 minutes.  

 

In total, the firing was performed a little less than three hours. The temperature varied from 600 

to 820 ⁰С.  

 

When active fire ended, the bonfire was covered by sand and after about 1 hour of cooling the 

vessels were taken out.  
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Fig. 6. General view of the bonfire 

 

 
 

Fig. 7. Vessels after the end of firing 
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Fig. 8. Unbroken vessels after the firing, the right one is with an admixture of sand  

 

Only one vessel from each group (with sand and without sand) remained integer (see fig. 7, fig. 

8). The vessels were not fired properly – the residual plasticity remained in the bottom part, 

from which it can be concluded that firing should be carried out on a substrate that would isolate 

ceramics from cold and moist ground, or firing for more than three hours to warm the 

underlying ground.  

 

The vessels burned satisfactorily at a height of 5 centimeters or more above the ground, which 

means that, apparently, such a height should provide the necessary thermal isolation. 

 

4. The experimental firing on May 26, 2019 

 

The firing was performed on a shore of a forest lake. The day was rather humid, and but 

windless. The temperature of the air was about 15 °C. 

 

Before the fire was made, a substrate of potsherds was laid out for better isolation of the burning 

vessels from the ground (fig. 9). 

 

There were two vessels: one from the previous firing (see fig. 8, the right vessel) and the second 

one was completely new (see fig. 10), but also made of Cambrian clay. Both vessels were with 

an admixture of sand. 

 

Mainly pine tree branches and boughs were used as firewood.    

 

The vessels were warmed up during about 15 minutes. 

 

The temperature in the bonfire varied from 600 to 900 °C. 

 

The firing was performed for 3 hours.  

 



17 
CAES  Vol. 5, № 2 (June 2019) 
 

About half an hour before the end of the burning, it started to rain, at first weak, but then it 

began to intensify, and an awning was placed over the fire. 

 

 
 

Fig. 9. Bonfire upon the substrate of potsherds  

 

 
 
Fig. 10. Vessels are put upon coals and are being covered by brushwood  
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Both vessels fired unsatisfactorily: on the underfired vessel two pieces broke off in the bottom 

(underfired part), in the same time the vessel got fired and lost residual plasticity; the new vessel 

cracked into several horizontal parts and in some parts did not lose residual plasticity. 

 

It is possible to say that the causes of unsatisfactory firing are the following:  

 

1) wet weather (high humidity); 

2) firing was carried out on quite wet humus soil; 

3) insufficient warming of the vessels before firing; 

4) the presence of distractions.  

 

5. Experimental firing on June 01, 2019  
 
The weather was dry and relatively warm (about 18 – 20 °C). The firing was performed in a 

forest area, upon the sandy ground. Mainly pine tree branches and boughs were used as 

firewood.   

 

There were three vessels and a clay tablet (see fig. 12); all items were made of Cambrian clay, 

two vessels were made with an admixture of sand (see fig. 11). 

 

The warming up of the ground and the vessels lasted more than an hour. The vessels were put 

rather closely to the fire. 

 

When the vessels were put upon hot coals they were quickly covered by finely broken pine 

branches (fig. 13).  

 

 
 

Fig. 11. Two vessels with an admixture of sand  
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Fig. 12. Vessels are put upon hot coals 

 

Fig. 13. The vessels are being covered by finely broken pine branches  
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Fig. 14. The vessels after the end of the firing 

 

After the vessels were covered by a sufficient amount of pine branches and boughs the fire was 

not fanned artificially but was let to burn naturally.  

 

The firing itself lasted 3 hours. Mainly small pine branches/boughs were used as firewood.  The 

temperature varied from 835 to 900 °C.  

Almost immediately after the end of active fire the vessels were taken out of the ash and put 

upon the ground for cooling.  

 

The clay tablet broke into pieces during the firing. 

 

Two vessels were fired completely satisfactorily without any cracking. 

 

On one vessel, a small piece broke off the wall (probably, it was provoked by the rupture of the 

clay tablet), but it didn’t harm the vessel since this vessel doesn’t leak the water. 

 

Thus, actually, all three vessels fired sufficiently (see fig. 14): the residual plasticity has not 

been fixed, however, all vessels absorb some water in their walls and one vessel leaks water 

slightly.  

 

Conclusion  

 

Thus, conditions of a successful firing of pottery in a bonfire are the following:  

 

1) Dry and relatively warm weather. 
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2) A dry place for a bonfire: sand is better than humified soil. The place where the firing is 

going to be performed should be protected from wind and temperature fluctuations (forest area 

is better than seashore or bank of river/lake). 

 

3) A sufficient amount of properly prepared firewood (small firewood is better than large). 

 

4) The place where vessels are going to be fired should be warmed up well, and the vessels also 

should be warmed up well, i.e.: should be made a rather large bonfire for warming up and the 

vessels should be placed rather close to the fire and should be warmed up from all sides. The 

warming up should last no less than one hour.  

 

5) When the vessels are put upon the hot coals they should be covered by well-prepared 

brushwood as soon as possible. 

 

6) After the vessels are covered by sufficient amount of brushwood the fire should not be fanned 

artificially but should be let to burn naturally.  

 

7) Should be maintained stable fire and vessels should be constantly covered from the open air 

by brushwood/firewood.  

 

8) After three hours of active firing, the pottery is actually ready. It is possible to stop supporting 

the fire and remove the pottery from the ashes when it cools. 

 

9) An important point of successful firing is the absence of any distractions.   

 

Further experiments are going to be the following: try to fire larger vessels and try to boil water 

and to prepare some food in such vessels. 
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