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The manufacture of lime on the Budureasca
Valley (Prahova County) by late medieval
and early modern period*

Bogdan Ciuperca, Andrei-Catalin Disca, Tudor Hila, Andrei Magureanu

Abstract: During the medieval and modern periods, in the area south and east of the Carpathians, the
manufacture of lime, closely related to the emergence and diffusion of masonry architecture, is commonly
associated with military fortifications, bourgs, towns and ecclesiastic centres. Nevertheless, research carried
out in recent years on the Budureasca valley record the presence of this craft in a rural setting as well, in a
relatively peripheral area compared to main trade and communication routes. In 2006 and 2020, via the archaeo-
logical excavations conducted on said valley were investigated two lime firing kilns, which most likely date by late
medieval and first part of the modern era.

Keywords: lime kilns; Budureasca valley; medieval period; modern period; archaeological excavations.

At 13 km north-west the Mizil town, by the foothills of the first Sub-Carpathian hills, on the ter-
ritory of Vadu Sapat, Fantanele and Calugareni communes lies Budureasca valley. This narrow valley,
with rather steep slopes is crossed from north to south by the namesake stream. The stream’s flow
direction made that the valley was easily accessible from the south, while from northwards, eastwards
and westwards, access was much hindered by certain hills present, whose tops frequently exceed
400 m, being practically a true natural stronghold with the appearance of an amphitheatre (Fig. 1).

The hills set on both sides of the stream, on a ca. 10 km? stretch, are punctuated by high, well
individualised terraces divided by ravines, representing a propitious habitat for small human commu-
nities. Humans became aware of these advantages rather early, high inhabitancy density being noted
in the area, with 31 sites being documented to date and inhabitancy levels from the upper Palaeolithic
to the modern age’. Research of these sites was initiated in 1959 by archaeologist Victor Teodorescu,
after Nicolae Divoiu of Vadu Sapat (“uncle Nae”) reported to the museum in Ploiesti the find of certain
clay pots from the point “La Huld” (Budureasca 7), subsequent to certain landslides that had occurred
in the area.

If in 1959, landslides “facilitated” the emergence of said finds, on long term, this phenomenon,
together with those of soil erosion and terrace collapsing, is a constant threat for the archaeological
remains in the area. For this reason, yet also because the density and diversity of the remains, from
that date to the present, the area was systematically investigated by the Prahova County Museum
of History and Archaeology. These approaches were mainly focused on the study of the settlements
belonging to the Ipotesti-Candesti culture (the 5*-7" century AD) and of Getae features, however
assemblages dated to the Palaeolithic, Neolithic, the Bronze Age, the Iron Age and the medieval period
were also investigated.

The medieval date finds, clustering mainly in Budureasca 6 — Brdnesti and Budureasca 8 - La Siliste
archaeological sites, yet in also other like Budureasca 4, 5, 7, 10, 16 and 23, are indicative of existent
settlements in the area. These data are further confirmed by written sources, since by late 16" century,
documents mention there the villages of Buduresti, Branesti and Bragaresti®’. Amongst, in the 17th

! This study was drawn up within project , Peisaje ascunse: explorarea prin teledetectie si LIDAR a drumurilor, granitelor

si cAmpurilor de lupta din Carpatii de Sud-Est” (abbreviated: HiLands)(Hidden landscapes: exploring by remote-sensing and
LIDAR roads, borders and battle fields in the South-East Carpathians), code PN-III-P4-ID-PCCF-2016-0090, funded by the
Executive Unit for Funding Higher Education, Research, Development and Innovation (UEFISCDI), during 2018-2022.
English translation: Gabriela Safta.

2 Teodorescu, Peneg 1984, 11-50.

3 DRH-B, XI, 403; DRH-B, XXI, 198, 227, 243; DRH-B, XXII, 10, 169; DRH-B, XXV, 60, 262; DRH-B, XXXVII, 51, 60, 61, 174,
197.

ZIRIDAVA, STUDIA ARCHAEOLOGICA, 35, p. 357-370
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Fig. 1. Location and topography of the Budureasca Valley (digital elevation model).
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Fig. 2. Lime firing kilns investigated on the Budureasca valley: 1. The archaeological
feature excavated in 2020; 2. The archaeological feature excavated in 2006.
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century documents, the most frequently reported is Branesti, squires, priests, court marshals and
porters being mentioned there. The reason for which Buduresti is rarely mentioned is possibly due the
fact that it was a village of serfs, as recorded by a 1627 document®.

As of the 18th century, at Branesti is also mentioned a monastery®, recorded in 1790 also on
the first Austrian survey of the Wallachia under label “Mon. Braniaska” (Pl. 1/1). According to all
indications, once with the emergence of above villages and the Brineasca monastery also develops the
lime manufacture craft in the Budureasca Valley by late medieval period and early modern age. In the
period, lime manufacturing is regularly associated, in the Romanian Principalities, with military forti-
fications, bourgs, towns and ecclesiastic centres®. Such association is explained by the fact that lime
is a key element in the sector of masonry constructions, however this product was also used in other
activity fields like for instance in agriculture for soil improvement and as plant nutrient’, in the
leather industry, for the tanning process, in traditional medicine, as ingredient in various traditional
remedies or even in the food industry, the Romans using it, for instance, to obtain counterfeit wine®.

Lime is not a naturally occurring mineral, being obtained only by firing calcium carbonate (CaCO,
— called lime or limestone in folk terms), in a kiln, at certain temperatures for several days. Calcium
oxide (Ca0), colloquially termed quicklime is obtained subsequent to this process. By mixing calcium
oxide with water, slaked lime or calcium hydroxide [Ca(OH),]° is obtained, material used in con-
struction works both as binding agent or decoratively, for finishes™.

In the Budureasca valley, lime production is not recorded by written documents or local tradi-
tions, however, the practice of this craft is confirmed by the presence of limestone firing kilns, two
installations of the sort being archaeologically investigated (Fig. 2). The first, located in the central
area of the valley, on its left side, at Budureasca 6 — Brinesti, was excavated in 2006, while the second,
lying towards the north of the valley, still on its left side, north the Budureasca 9 — Putul lui Burciu
archaeological site, in 2020.

The kiln investigated in 2006 was identified on the northern bank of a cart track climbing from
the Budureasca riverbed to the terrace on which the medieval village of Brinesti had developed
(Fig. 2/2; Fig. 3). During heavy rainfalls, this road behaves like a true gush collecting waters from the
surrounding slopes and the Branesti terrace and directs them to the river. Such natural phenomena
cause bank collapses and landslides in the area, which most often reveal various remains or artefacts.
It was this way that said feature was brought to light, interpreted firstly as a fire installation belonging
to a 5th-7th AD century house (kiln recessed in the wall of a sunken house).

Fig. 3. Location of the kiln investigated in 2006.

DRH-B, XXI, 198.

AJTR 1775-1781, 300, 731, 785.

Tonescu 1982, 382-385.

Kuhlmann 2001, 275-295.

Dix 1982, 341.

Geyssant 2001, 2.

1 Dix 1982, 341.

" Geographical coordinates: 45°3’35.03”N, 26°21'25.87E.
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Fig. 4. The kiln excavated in 2006: 1. plan; 2. profile.

A circular flat structure was evidenced as the archaeological excavations advanced, with a max-
imum diameter of 2.40 m and maximum surviving depth of -2.50 m from outline level, the kiln
volume being over 6.50 m? (Fig. 4; P1. 2). The stoking tunnel, which ensured the necessary combustion
for firing the limestone and thus, for obtaining quicklime was identified at -1 m deep from the outline
level. Access to the approximately 1.20 m long tunnel and a stokehole with a maximum diameter of
0.60 m was made via a hole excavated in the hill’s slope. Beneath the stoking tunnel, at approximately
-1.60 m from the outline level, inside the kiln chamber, was noted a strongly slagged step, with a
width varying between 0.20 and 0.40 m, whose role was to support the stone pile out of which quick-
lime would be obtained by firing. Another element which likely was also aimed to support the stone
pile is the groove emerging at approximately 0.40 m above the slagged step and -1.20 m from the out-
line level, in the preserved kiln wall. A “grill”, which overtook part of the load from the upper kiln side
was likely set in this groove. In the lower part of the stoking tunnel, yet also in the north-west part of
the kiln chamber, were noted considerable lime depositions. On the interior of the kiln chamber walls
was noticed a strongly burnt clay lining, ca. 0.10 — 0.12 m thick. In certain areas nearby the kiln walls,
the thickness of the layer affected by the thermal diffusion process reached even 0.40 m. The thickness
of these layers and presence inside the installation of a significant quantity of lime are arguments that
endorse the idea that several charges of limestone were fired in this kiln in order to obtain quicklime.
In fact, at the time of the investigation, the kiln was already filled with limestone rocks, being likely
prepared for a new charge that could no longer be completed, the installation being abandoned.

The kiln investigated in 2020 was identified in the bank of Budureasca stream, where following
the marked soil erosion process there could be noted the remains of an archaeological feature which
represented either an iron ore reducing kiln or one for the production of quicklime'? (Fig. 2/1, Fig. 5).
A 2.70 x 3.80 m trench was excavated in order to identify the kiln in plan. The thickness of the vegetal
layer was of ca. 0.50 m; underneath, there was a sandy yellowish-gray layer without archaeological
materials, resulted from landslides from the terrace’s natural slope. The upper kiln part was noted
in plan at ca. -0.70 — 1.10 m deep from the surface level (the difference being given by the terrace’s
sharp slope, the depth from topsoil being smaller streamwise and higher hillwards). Very likely, the

12 Geographical coordinates: 45°4'0.60”"N, 26°21°3.60”E.
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Fig. 5. Kiln investigated in 2020 after cleaning the naturally created profile by the terrace collapse.

installation was originally oval flat, however, because its riverside part was destroyed by landslides,
at the time of research the still surviving part was half-oval flat. The maximum diameter of the kiln
upon outline was of approximately 3.20 m (Fig. 6/2). At approximately -0.15 m from outline level was
identified an assemblage of river stones which most likely represented an incomplete charge (PL. 3/1).
Beneath this level, on the southern side, at -0.75 m deep from the outline level, was identified the
stoking tunnel, approximately 1 m long. Below, at -1.10 m deep was also found the stokehole, with
a diameter of 0.40 m. At approximately —1.60 m from the outline level, inside the kiln chamber, was
noted a strongly vitrified step, with a width varying between 0.20 and 0.30 m, supposed to support
the stone pile of which quicklime would be obtained by firing. By the kiln base was found a compact
burning and charcoal layer, 0.03 — 0.05 m thick. The maximum depth of the feature was of -1.90 m
from outline level, the kiln volume being over 8.50 m? (Fig. 6/1; PL. 3/2). On kiln edges was noted a
layer of approx. 0.12 — 0.15 m of strongly burnt clay lining. Large lining pieces, likely detached from
the upper kiln part were found in the filling inside. Beside the lining pieces, inside the kiln were also
discovered several animal bones and an atypical shard, small in size. In the stokehole and stoking
tunnel area there laid a large quantity of quicklime, likely resulted from previous charges. Outwards,
nearby the walls was evidenced a layer of thermal diffusion, 0.14 — 0.15 m thick, resulted from sideway
air escapes during the firing process®.

How these kilns operated may be established by reference with other similar cases, investigated
either by archaeological excavations or ethnographic inquiries. Currently available data indicate that
the two kilns examined on the Budureasca valley belong to the class of sunken kilns, among the kilns
where quicklime was traditionally produced also counting the types built on the surface'*. The sunken
kilns may at their turn have their walls reinforced with river stones or clay™. In the 19th century and
early 20th century, the sunken kilns from the region of Wallachia and Lesser Wallachia had stone
walls, areas where sunken kilns had clay coated walls being mentioned only in the Apuseni Mountains
and Dobruja’®.

13 Maier 2008, 76.

4 Goman 2001-2003, 62.
15 Maier 2008, 69-74.

6 Maier 2008, 70-74, 79.
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Fig. 6. The kiln investigated in 2020: 1. profile; 2. plan.

According to kiln types and local traditions, the constructional elements of a kiln may be slightly
different, however, there is a series of parts invariably found with a varnitd (Romanian regional term for
kiln). Amongst count: the combustion chamber or cdldare, tigaie (Romanian regional terms for combus-
tion chamber), where the fire burnt, the stokehole (by where the kiln was fuelled), the part by which
was removed, the internal ledge (tdlpile camnitei, pomnori or pomnol, pdrcan, Romanian regional terms
for the internal ledge), where the stone begins to be piled up (this part, which measures around 30 cm
high and 30 cm wide, is set by the base of the internal kiln walls, less where the stokehole for fuelling
and ash removal lay) and the kiln head (where the limestone is inserted and quicklime is removed)*’.

Regardless the used kiln type, the obtaining process of quicklime was reduced, essentially, to lime-
stone firing. Subsequent to such firing, the thermal dissociation reaction following which limestone
changed into lime balls occurred. So that the thermal dissociation reaction take place, it was necessary
that firing be maintained for several days at temperatures comprised between 900 and 1100°C*®.

A series of logistical operations intended for the entire production chain, starting from procure-
ment of raw materials to kiln emptying, were required in order to reach these parameters. The main
phases of this process may be resumed as follows: 1) kiln construction, 2) limestone procurement, 3)
fuel supply, 4) limestone rocks piling up inside the kiln, 5) limestone firing and 6) kiln emptying®.

Above phases are interrelated and must be planned in such a manner that a series of requirements
of which the end result of the production process depends, would be completed. Thus, the kiln had to be
built in such a manner it could be easily loaded and emptied, it was supposed to have sufficiently stable
walls in order to support the load, withstand fire action and limit thermal energy loss®. Limestone

7 Goman 2001-2003, 63-64; Maier 2008, 67.

¥ Dix 1982, 335-356.

¥ Goman 2001-2003, 53-73.

20 Fourcroy de Ramecourt 1766, 65-66, P1. VII, Fig. 22-23.
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procurement had to be made from sources with a minimum 95% calcium carbonate content®. Fuel
supply had to take into account the fact this process involved much energy consumption, an average of
2.5 cubic meters of wood being necessary per a limestone ton*’. Piling up the limestone inside the kiln
had to be made in such a manner that it would not collapse onto the kiln hearth. For this reason, often,
the stones on the internal ledge were laid in the form of a dome on top of the kiln hearth, while the
limestone rocks from the upper side were laid in such a manner that the pressure would be transferred
to the kiln walls and less to the dome. So that the air and fire could circulate inside the kiln it was very
important that the limestone rocks be spaced out®. An ideal illustration of how a charge had to be laid
in the kiln and how the limestone firing occurred is found in a work published by Ch.-R. Fourcroy de
Ramecourt in 1766** (Fig. 7). The limestone firing could last, depending on kiln type, used fuel and
local traditions, between two and seven days. In general, in a first phase little fire was lit so to dry the
dome, after which, gradually, more wood was inserted to heat the kiln that would burn ceaselessly
until the last day. It was generally believed that firing was completed when both the limestone inside
the kiln and the flame on its surface whitened®. The kiln was emptied after the charge cooled, usually
at 1-2 days after the fire was put out. Often, during this operation, part of the kiln (the back wall in
the case of surface kilns or the stokehole in the case of sunken kilns) was purposefully demolished in
order to reduce the made effort, this part being later remade for the following charge®®.

The places where limestone firing kilns were commonly set up lay in the vicinity of raw material
sources, most often sloping (mainly the sunken kilns), by access roads, with the stokehole directed
towards the valley”’. Another important criterion was the existence nearby of firing wood sources?.

)

Fig. 7. How a lime firing kiln operated - after: Fourcroy de Ramecourt 1766, P1. VII, Fig. 23.

From the above presented, it may be argued that the location of these two kilns on the banks of
the Budureasca stream is due on one hand, to the abundant presence on this valley of the raw material

21 Goman 2001-2003, 64.

22 Goman 2001-2003, 64; 303ysnuH 1864, 250-256, apud Vornic et al. 2019, 241.

% Goman 2001-2003, 64; 303ysuH 1864, 250-256, apud Vornic et al. 2019, 241.

2% Fourcroy de Ramecourt 1766, PL. VII, Fig. 23.

% Goman 2001-2003, 70-73; 303ysnuH 1864, 250-256, apud Vornic et al. 2019, 240-241.
26 Goman 2001-2003, 73.

27 Goman 2001-2003, 62; Maier 2008 67.

26 Goman 2001-2003, 71; Maier 2008, 88.
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necessary for obtaining quicklime and on the other, to an existing social-economic context when this
product was demanded.

The discussed valley is practically covered with limestone blocks in secondary location? (P1. 4/2),
carried there by gushes from primary Sarmatian deposits (formed of oolitic limestone, calcareous
marls, limestones, sands and clays) cropping out on the crests from the northern limit of the valley, on
the territory of Podgoria and Tataru villages® (P1. 4/1).

The social-economic context in which a product like quicklime was requested on the Budureasca
Valley was likely linked to the Buduresti, Branesti and Bragaresti villages and to the Braneasca mon-
astery over the course of the 17th century and the 18th century, when the settlements on this valley
are most frequently recorded in documents®. In the period, owing to relative improvement of the
economic conditions in Wallachia, part of boyar households, ecclesiastic buildings and central shops
begin to be stone built, according to certain art style and in appreciable sizes®. In the period begin
also to multiply the data on lime production and its trade. The first lime production installations of the
medieval period documented to the south and east of the Carpathians date from the start period of
the Romanian medieval states. Best known examples are those of Scheia® and Suceava, where several
large kilns dating from the 14th century to the 17th century** were researched. In Wallachia, nearby
the princely court of Targsorul Vechi were investigated eight sunken kilns, which most likely date to
the second half of the 15th century or over the 16th century®. In the Republic of Moldova, in the
former town of the Golden Horde, Orheiu Vechi® and Costesti — Garlea, several sunken quicklime kilns
dated to the 14th century®” were researched. More recently, in the Olt Gorge, at Racos, in a ca. 3 km
diameter area were identified 75 LIDAR anomalies interpreted as limestone firing kilns dating likely
between the 17th and 20th century.

Still from the 17th century start to emerge in Wallachia the first written mentions regarding
quicklime. Such a document from the end of the century records the quarry of Maglasi (Valcea county),
from where a significant quantity of limestone was quarried for the construction of the Hurezi monas-
tery*’. These documents multiply over the following century, especially in the counties of Dambovita,
Prahova and Saac®.

The settlements on the Budureasca valley also belonged to the latter during the medieval and first
part of the modern age, the Saac or Sicuieni county ceasing to exist on the 1st January 1845 when it
was administratively abolished, while its territory was divided between the counties of Prahova and
Buzau*.

As available documents seem to show, the area undergoes a series of profound changes in terms
of settlement development during the modern period. Thus, out of all settlements on the Budureasca
valley mentioned in the introductory part of this study, by late 18th century, only Buduresti is still
mentioned by sources®’, while at Branesti only a monastery is still documented*. The monastery is
represented in 1790 on the first Austrian survey of Wallachia under label “Mon. Braniaska” (P1. 1/1).
The depopulation trend of the Budureasca valley further continued over the 19th and 20th century.

2 Geological deposits may be classified (depending on the geomorphologic processes) in primary deposits (located in

forming rock), secondary (located nearby primary deposits, are formed by erosion) and residual and allochthonous
(alluvial depositions carried to great distances by rivers); Van Andel, Runnels 1995, 481-500; Turq 2000, 106-107; Turq
2005, 111-132.

30 Sandulescu et al. 1968, 28-29.

31 DRH-B, X1, 403; DRH-B, XXI, 198, 227, 243; DRH-B, XXII, 10, 169; DRH-B, XXV, 60, 262; DRH-B, XXXVII, 51, 60, 61, 174,
197; AJTR 1775-1781, 300, 731, 785; Bawr 1778, 127; Zaharescu 1922, 147-173.

32 Jonescu 1982, 382-385.

3% Diaconu, Constantinescu 1960, 20-21; 51-64.

34 Nestor et al. 1957, 239-278; Nestor et al. 1959, 593-618.

% Novel research; inf. A. Magureanu and B. Ciuperca.

36 Posticd 2006, 125-133.

37 Vornic et al. 2019, 236-240.

% Stefan et al 2021.

% Torga 1907, 254-255.

40 Maier 2008, 22-24.

41 Zaharescu 1922, 163.

42 Bawr 1778, 127; Zaharescu 1922, 147-173.

4 AJTR1775-1781, 300, 731, 785.
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Thus, if in the first part of the 19th century on both the left and right side of the Budureasca valley
still existed several buildings and households, as shown on the surveys performed just after the
half of the 19th century** (Pl. 1/2), by early 20th century, there were none in existence as it results
from the military plans drawn up in the first half of this century®. Very likely, in the second half
of the 19th century the area ceases to be inhabited, as it may be inferred from the fact that Marele
Dictionar Geografic al Rominiei*® (Great Geographical Dictionary of Romania) mentions Budureasca only
as a brook which “springs from the Cilugireni commune range, crosses by the Vadul-Sipat commune,
pl. Cricovul, Prahova County, continues its course in the vicinity of the Mizil commune, Buziu county,
after having received brook Scheianca as its tributary. On this valley, there is little building stone”.
Approximately the same information is found about Budureasca also in the work Dictionar geografic
al judetului Prahova*'(The Geographic Dictionary of Prahova County), while Branesti or Bragaresti are
not mentioned in any of the works. According to V. Teodorescu, the last mention on the Budureasca
village dates to 18th April 1886 when “C. Negulescu of Fantanelile” gifts a missal to the church of
“Budureasca, Vadu Sipat commune™®.
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Plate 1. Location of the two investigated kilns: 1. On the first Austrian survey
of Wallachia; 2. On the second Austrian survey of Wallachia.
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Plate 2. The kiln investigated in 2006: 1. Upon identification; 2. After the earth removal.
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Plate 3. The kiln investigated in 2020: 1. Image during excavation; 2. After the removal of the earth.
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Plate 4. 1. The limestone rock present in Budureasca valley: 1. Limestone sources after The Geological Map
Romania Scale 1:200.000, 1968; 2. Limestone boulders in secondary location in the stream’s dried bed.
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