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ABSTRACT

During the Middle Ages, lime was the main building material used in the construction of fortifications,
churches, representative buildings, water cisterns, etc. Lime manufacturing has been insufficiently studied
in present-day Bulgarian lands. In 2022, parts of two kilns were studied in Plovdiv that date to the late 10
- 11* c. The article presents both the kilns themselves and their context in the city’s topography. They are
located outside but close to its fortified part, in an area loosely inhabited during this period. Therefore, this
air-polluting and fire-hazardous production was located away from residential districts but was still in im-
mediate proximity. This location helped to facilitate the supply of raw materials, marble architectural details
removed from the ruins of Roman and Late antique buildings, and the delivery of finished products to sites
under construction. The kilns’ location was chosen following the specifics for their construction: on a slope
where the wind, usually blowing from the west, could ensure natural air intake into the kilns to maintain a
strong fire.
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Introduction

Lime is a basic building material that has been known for millennia. It is used in combination
with inert materials such as sand, gravel, and crushed brick to make mortar for masonry and plas-
tering. When combined with crushed brick, a hydrophobic mortar is obtained that was used for
plastering water facilities such as cisterns and canals. In combination with sand and chopped straw,
flax or hemp, it is used to make plaster on which wall-paintings are made. Pure lime diluted with
water is used for whitewashing, which has a decorative effect (especially after being colored by add-
ing various pigments) but also serves as a disinfectant. The technology for producing lime has not
changed since its discovery until modern days. Initially, crushed limestone or marble was heated in
akiln, which produced calcium oxide (CaQO) or quicklime. When quicklime is hydrated by pouring
water over it, heat is released and calcium dihydroxide Ca(OH),, known as slaked lime, is produced
for use in new constructions. Lime is produced in large kilns, and the act of slaking is usually made
in large wide pits where the lime can be stored for a long time as long as it is sufficiently hydrated.

Lime had limited use until the Roman period, although it had been known for millennia by
that time. The golden age of lime production began during the Roman period in connection with
large-scale construction activities in which mortar was widely used as a binder. It is described in
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Roman texts and has been studied in detail (Kamumesa 2016, 287 — 288; Bonnie 2016, 194 — 196;
DeLaine 2021, 4 - 6).

From then until the industrial age, lime production technology and, more specifically, the kilns
for lime production have not changed. They are cylindrical or have a similar shape (conical or bar-
rel-shaped). They are usually built of stones, coated with clay, and have large dimensions. The kilns
are dug into the ground, preferably on a slope, and have an opening at the bottom, which has a chan-
nel on the outside, a prefurnium. Digging into the ground helps to retain heat and makes it easier
to load raw materials and remove the lime. The opening at the bottom serves not only to light and
keep the fire but also to let air in. The wood is piled up in the bottom, and raw materials (limestone
or marble) are placed on top of it, after which the wood is ignited. Sometimes a socle is made at
the bottom of the kiln, which allows the stones intended for firing to be arranged in a vaulted heap
(Bonnie 2016, 195, fig. 10: 1). The firing proceeds better this way, and the stacked stones are more
stable. Experiments have shown that it takes 6 — 7 days to burn lime in such a kiln, which includes
the cooling of the kiln and another three days to load it with wood and raw material and remove
the finished product; to obtain 1 m® of lime, 1.5 to 3 tons of wood are needed (DeLaine 2021, 6).

Such lime kilns have been studied in Byzantium. A lime kiln with a diameter of 7 m and dated
to the 7 — 9 c. was discovered in Limyra, Asia Minor (Seyer et al. 2019, 234 — 235), and another
dated to the 11* c. was found in Butrint in present-day Albania (Hernandez 2017, 166). The data for
Kievan Rus’ is also interesting since culturally it is very strongly connected with both Byzantium and
Medieval Bulgaria. In Kiev, numerous kilns have been discovered dating to the first half of the 11
c. They are built of bricks and have a smaller diameter of 2.5 to 2.7 m (Kuauesuu 1981, 343 — 348).

Lime kilns from Bulgaria

Lime kilns from the Roman, Late Antique, and Medieval periods have also been discovered in
Bulgaria. Near the village of Krivina, Ruse region, seven kilns from the 1* c. have been studied, and
another three kilns have been identified but not studied (Vagalinski 2011, 46 - 57). Their diameter
is 3.4 — 4 m, and the best preserved one is 4.5 m high, although it was originally taller. The kilns are
dug into a slope, and their openings are oriented toward the west so the wind can enter them and
intensify their fires.

Another kiln dated to the end of the 2" ¢. was studied near the village of Poleto, Simitli munic-
ipality. Its height is 3.6 m, and its diameter 3 m (Vagalinski 2011, 46). A lime kiln was discovered
near the village of Ostra Mogila, Stara Zagora region and was dated after the middle of the 3 c. It
is dug into sloping terrain and has a diameter of 2.92 x 2.52 m (Kamumesa 2016, 287 — 288). The
kiln next to the Chatalka dam, Stara Zagora region (Huxoaos 1984, 45 — 47, 06p. 55) dates from
the same period. It has a diameter of 3 m and a depth of 4 m; it is not lined with stones. A small kiln
dated to the end of the 3™ — end of the 4" c. was discovered in the village of Starozagorski Mineralni
Bani, Stara Zagora region (Kamumesa 2020, 988). Three lime kilns have been partially studied in
Plovdiv (Murxosa 2017, 337 — 338)". Their use was most likely related to the need for lime for the
construction of the aqueduct that passed just next to them.

Lime kilns dated to the Middle Ages were discovered in Veliki Preslav, Shumen region, which
date to the 13 c. (Maiicropcku, Caasos 2015, 626 — 628), and in Sozopol, Burgas region, with-
out a specified chronology (Ksres 2013, 502). Three very well-preserved kilns from the 13* -
14" ¢. were studied in Kaliakra, Dobrich region (bo6uesa 1981, 118 — 120). They are 3 to 3.9 m

! The kilns’ diameters are published as 1.3 m in the upper part and 1 m in the lower part, but these are actually
the chords of the parts studied in the excavation area, i.c. the real diameter is much larger (observation by K. Stanev, a
participant in the excavations).
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Fig. 1. Philippopolis, topographic situation (Authors: K. Stanev, E. Bozhinova)

O6p. 1. ®ununonon, monozpagpcka cumyauus (Aemopu: K. Cmanes, E. boxuHosa)

in diameter, have a protruding socle on the inside, and one of them is preserved at a height of
3 m. A cylindrical lime kiln from the Ottoman period was discovered in the Karaach Teke mon-
astery near Varna. It is 3.5 m deep, and in its lower part there is a protruding socle on the interior
(IonkoncrantunoB 1 Ap. 2011, 498 — 499). Kilns from this period were also discovered in Veliki
Preslav, Shumen region (Tores 1976, 43 — 44), and an undated kiln was found in Novae, Veliko
Tarnovo region (Teruesa 2014, 313 - 314).

Excavation site of the kilns

The kilns presented here were discovered at the western foot of the Trihalmie (the Three hills)
and more precisely on Nebet Tepe, outside the fortified part of ancient and medieval Philippopolis
(fig. 1). Administratively, it is located at 9 Artin Gidikov Str., but it is actually located immediately
cast of Tsar Boris III Obedinitel Blvd., as this boulevard separates these hills from the plains to the
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west. Excavations of the kilns were carried out in 2022. A large house was built at the site in the 19
c. and was demolished in the late 1980s; a reconstruction was attempted but subsequently aban-
doned?® No archaeological excavations were carried out when the house’s foundations were installed,
so the archacological layers and structures were severely damaged, as was discovered during the exca-
vations in 2022. The studied area is 260 m?, and it was found that it was inhabited during the Early
Bronze Age, the Early Iron Age, the Late Hellenistic period, the Roman period, the Late Antiquity,
the Middle Ages (11 — 14 ¢.), and the Ottoman period (Bosxunosa, FBanos (1o nevar)).

During the Roman period, a massive building was built here that was probably a horreum
(grain storchouse). This building was purposefully dismantled®, and a necropolis developed over it
in Late Antiquity. The terrain was re-inhabited at the end of the 10 or the 11* c., and the carliest
structures of this resettlement were the lime kilns presented here. Initially the 19* ¢. house’s interior
was studied, which is divided into three rooms: one large one in the center and two smaller ones
to the north and south. Then there was the outside area west of the house. The medieval layers and
structures were examined in all parts of the site.

Right at the beginning of the excavations, in Grid sq. P3 (fig. 2) a characteristic layer consisting
of burnt to red soil and a huge amount of marble flakes was encountered. The presence of marble
flakes was initially suggested to indicate waste material of a workshop for making marble architec-
tural details. However, the huge amount of evenly burnt soil remained a mystery. This layer was dis-
covered in one of the trenches left after the removal of the stones from the Roman horreum (fig. 2:
6) and in negative features from the 11 — carly 13® c. Subsequently, layers of burnt soil and marble
flakes were also discovered in different pits or other diggings in the northern and central part of the
19* c. house’s central room. This soil obviously originated from a thick layer formed no later than
the 11* ¢, that was subsequently repeatedly overfilled during the numerous digging activities in the
11" — early 13 ¢. Due to its nature, it was clearly traceable.

The origin of this burnt soil was clarified after further excavations in the western sector of the
central part of the 19% c. house’s central room (Grid sq. Q3), where part of a lime kiln was discov-
ered (fig. 2: 1). Part of a second kiln was subsequently discovered in the sector outside (west) of
the 19* c. house (fig. 2: 2). In both of these areas, the burnt soil was used as part of the kilns’ con-
structions. It served to solder the stones with which the kilns were built and to plaster their interior
walls. Since the kilns are very large structures, a large amount of clay was used in their construction,
more precisely clay soil that, due to the strong fire, became burnt. Repeatedly used, they were often
repaired, during which times the unnecessary burnt soil was thrown away as waste. After the kilns
were abandoned, some of the stones from their construction were taken out for reuse, leaving only
a thick layer of burnt soil behind. Marble architectural details brought from the city were used for
the production of lime. Before being placed in the kiln, they were crushed, which produced the
marble flakes. Thus, both the marble flakes and burnt clay found throughout the site can be consid-
ered waste from the lime kilns’ operation.

Chronology
Lime production is an activity that leaves practically no datable traces®. The kilns undoubtedly
had a work area where the raw materials (wood and stones) were stored, sheds for storing the fin-

% The survey was carried out in connection with a private investment project to continue the restoration of the
house to convert it into a hotel. The larger part of the studied area, including kiln No. 1, falls within the building where
light was limited, which made most of the photographs low quality.

3 Only the building’s foundations remained, the dismantling of which continued in the 11* - 12% c.

* Unfortunately, a limited budget and short deadlines for the rescue excavations did not allow an opportunity to
test the kilns for archacomagnetic dating.
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ished product, rooms for workers, etc. As mentioned above, loading a kiln, producing the lime, and
removing it took about 10 days, a time during which there were constantly people around the kiln.
It is logical, then, that traces of these people would remain in forms such as broken clay vessels for
food and liquids and dropped coins and small objects. Unfortunately, subsequent digging activities
have completely destroyed the kilns’ surroundings as well as the larger part of the kilns themselves,
so defining their chronology is based on their stratigraphic position.

Fig. 2. Site plan: 1. Kiln No. 1; 2. Kiln No. 2; 3 - 5. 11t ¢. pits; 6. Trench from the dismantling of the Roman horreum filled with
waste from the kilns; 7. Foundations of the Roman horreum; 8. 19 c. house; 9. Unexlpored part; 10. Pit from the first half of
the 12 ¢, 11. Late antique graves (Authors: S. Ivanov, K. Stanev, E. Bozhinova)

06p. 2. [naH Ha obekma: 1. [Mewj N2 1; 2. Mewy N° 2; 3 - 5. Amu om X1 8.; 6. TpaHwies om 0eMOHMUpPAHemo Ha PUMCKUS XOpeyM,
3anwsiHeHa c omnadasyu om newume; 7. OcHo8U Ha pumckus xopeym; 8. Kewya om XIX e.; 9. HenpoyueHu cekmopu; 10. Ama
om nspsama nosioguHa Ha Xll 8.; 11. KecHoaHmuy4Hu epobose (Asmopu: C. isaHos, K. CmaHes, E. boxuHoea)
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The kilns overlap the foundations of the Roman horreum, which provides a terminus post quem
for their chronology. In the southern part of the site, eight Late antique graves were discovered
that belong to a necropolis situated over the western slope of the Nebet Tepe hill (fig. 2: 11). There
are no graves dug into the remains of the kilns, nor are there any graves cut by the kilns. Although
the kilns are most likely located immediately north of the necropolis, it is difficult to assume that
they are synchronous. The functioning of the lime workshop required a larger space than the kilns
themselves for storing raw materials and various production activities, and this area would have
overlapped the territory of the necropolis. Still, marble flakes and pieces of burnt clay are com-
pletely missing in the embankments of the burial pits. They are found, though, in large quantities
in 11 — 12 . features. This point indirectly indicates a later date for the kilns compared to the
necropolis. A small sherd of an 11% — 12* ¢. ceramic vessel with burnished decoration was found
inside kiln No. 1.

Much more significant for the kilns’ chronology is a pit overlapping kiln No. 2 (fig. 2: 3).
The pit is dated to the 11* c. based on the pottery from its fill. There are three groups of sherds:
1) thrown on a kick wheel and dusted with mica, such as the upper part of an oinochoe (fig. 3: 1)
and a small pot (fig. 3: 2); 2) also thrown on a kick wheel — small pots with a single handle and an
upturned profiled rim (fig. 3: 3 — 4) and pieces of the upper part of a jar decorated with straight and
wavy incised lines (fig. 3: 5); 3) pots made on a tournette with thickened profiled rims (fig. 3: 6).
The pottery from the pit is quite characteristic for medieval Philippopolis and finds an exact match
with other 11% c. sherds from excavations around the city (Cranes, Boxunosa 2024, 253 - 256,
06p. 3: 2, 06p. 4: 1, 06p. 5: 9, 06p. 6: 6).

Another 11 c. pit with few pottery sherds in it (fig. 2: 4) was dug in a trench left after the
stones were removed from the base of the Roman horreum, and the trench itself was filled with a
layer of burnt soil and marble flakes, or waste from the kilns (fig. 2: 6). A third 11* c. pit (fig. 2: 5)
was covered by a layer of burnt soil, most likely also from the kilns. The pottery from this pit (fig.
3:7 - 16) is identical to the one from the pit overlapping kiln No. 2, and there is also a sherd with
an olive green glaze.

An almost completely preserved pot (fig. 4) was found inside a pit dug over the eastern part of
kiln No. 1 (fig. 2: 10, fig. 6: 3). Pots with the same shape and decoration, dated to the late 11 - first
half of the 12* c., originate from other sites in Plovdiv (Cranes, Boxunosa 2014, 348, 06p. 11: 12;
Cranes, Boxunosa 2019, 55, 06p. 17: 12 - 13).

The available data thus shows that the kilns functioned after Late Antiquity and no later than
the 11 c. The lack of any materials in the area of the presented site dated between Late Antiquity
and the end of the 10® c. also provides indirect evidence for the dating of the kilns to the end of the
10H — 11 ¢S5

Kiln No. 1

Only the eastern third of the first kiln was studied (fig. 2: 1, fig. 5: 1, fig. 6: 1). It is dug into
Hellenistic layers, and its southern part overlaps the foundations of the Roman horreum (fig. 6: 2).
The kiln is overlapped by a pit from the east that dates to the end of the 11* — first half of the 12* c.
(fig. 2: 10, fig. 6: 3). The digging for the kiln is round or rather slightly elliptical in shape and oriented
north — south. It narrows in depth in steps (fig. 7). The first step is 0.10 — 0.28 m wide. The second
step is 0.20 — 0.28 m wide. The base of the kiln’s wall has a width 0f 0.35 - 0.50 m. It is made of stones
and pieces of bricks and tiles bonded with soil that has been burnt red. The stones vary in origin and

> Artifacts dated to the 7 — 10 c. are also missing in the neighboring studied arca (Bosxunosa, Cranes 2018,

149 - 166).
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Fig. 3. 1 - 6. Pottery found in a pit overlapping kiln No. 2; 7 - 16. Pottery found in a pit sealed with waste from the kilns
(Authors: K. Stanev, E. Bozhinova)

06p. 3. 1 - 6. Kepamuka om ama, 3acmsneawia new N2 2; 7 - 16. Kepamuka om ama, 3ane4amaHa ¢ omnadsyu om
newume (Aemopu: K. Cmarnes, E. boxuHosga)
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Fig. 4. Ceramic vessel found in a pit intersecting kiln No. 1 (Authors: K. Stanev, E. Bozhinova)
06p. 4. KepamuyeH ce0 om ama, npecuyawia new; N° 1 (Aesmopu: K. CmaHes, E. boxuHosa)
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Fig. 5. Detailed plan: 1. Kiln No. 1; 2. Kiln No. 2 (Authors: S. Ivanov, K. Stanev, E. Bozhinova)
06p. 5. lematinen nnaH: 1. [Mew N@ 1; 2. [Mew; N° 2 (Aemopu: C. Mearos, K. CmaHes, E. boxuHosa)

Fig. 6. Kiln No. 1, exploration stage: 1. Kiln No. 1;
2. Roman horreum; 3. Pit from the first half of the 12 c.
(Authors: K. Staneyv, E. Bozhinova)
O6p. 6. [ewj N° 1, eman om npoyygaHemo: 1. [Tewj N° 1;
2. Pumcku xopeym; 3. Ama om nspsama nonosuHa Ha Xl e.
(Aemopu: K. CmaHes, E. boxuHosa)
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Fig. 7. Kiln No. 1. Stepped excavation layout (Authors: K. Stanev, E. Bozhinova)

06p. 7. Mew N° 1. CmwvnanosudHo oopmeHue Ha uskond 3a newsma (Aemopu: K. Cmares, E. boxxuHosa)

shape. All the bricks and tiles are reused and date
to the Roman period. The study inside the kiln
(fig. 8) ended at a depth of 3 m, without reaching
the bottom, due to a danger of collapse because
of the unstable layers of its fill. The central and
western parts of the kiln were not studied, as
they were destroyed during the reconstruction of
the 19% c. house in the late 1980s.

Despite the kiln’s incomplete study, given
its dimensions, characteristic shape, the heavy
burning of the soil in it, as well as the large
amount of marble flakes in this soil, we can as-
sume that this kiln produced lime. It was dug
into the west slope of the hill, and the opening
with the channel for lighting and keeping the
fire was most likely from the west, i.c. in the
destroyed part of the kiln. The kiln’s diameter
is 3.3 m. The preserved part of the wall inclines
inward, and the layer to it consists of burnt red
soil and a large number of stones and pieces of
ancient bricks and tiles.

The layer above the preserved part of the
kiln’s walls consists entirely of burnt soil, and
above it in the northern part there is a fallen
mudbrick wall (fig. 9). The bricks are 0.08 -
0.15 m thick, made of gray clay, and bonded

Fig. 8. Kiln No. 1. The explored part of the kiln
(Authors: K. Staney, E. Bozhinova)

O6p. 8. Mew; N° 1. [poyveHa yacm
(Aemopu: K. CmaHes, E. boxuHosa)
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O6p. 10. Mew N° 1. [Tnacmose, 3anwvngauwju obema Ha
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Fig. 9. Kiln No. 1. Destructions (Authors: K. Staneyv, E. Bozhinova)

06p. 9. Mew Ne 1. lecmpykyuu (Aemopu: K. Cmares, E. boxuHosa)

Fig. 10. Kiln No. 1. Layers filling the kiln
(Authors: K. Stanev, E. Bozhinova)

newyma (Aemopu: K. CmaHes, E. boxuHosa)

with light brown sandy mud. The brick destruc-
tions are not burnt, which indicates that they were
not exposed to fire and were most likely a lining
of the protruding portion of the kiln or belonged
to another structure. A layer of brown heteroge-
neous soil, with individual lumps of burnt clay,
some stones, and antique bricks and tiles, cov-
ers the mudbrick destructions. Several sherds of
Hellenistic and Late antique pottery and a small
fragment of an 11 c. ceramic pitcher were found
in this layer. Its upper border is inclined from
north to south, and in the southern part it is cov-
ered by a layer containing mainly marble rubble
and lumps of burnt clay (fig. 10).

The fact that the kiln wall is inclined inward
and the presence of numerous stones in its lower
part indicate that the kiln most likely collapsed. A
thick layer of burnt soil above the preserved part
of the kiln wall was most likely formed after the
removal of stones and bricks from the collapsed
upper parts for secondary use. After or during the
process of removing this reusable building mate-
rial, the mudbrick wall was thrown into the kiln
since it was no longer needed, and the terrain had
to be leveled for new use. Since these destructions
were not enough to fill the kiln and so to level the
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Fig. 11. Kiln No. 2. Layers filling the kiln (Authors: K. Stanev, E. Bozhinova)
O6p. 11. Mewj N 2. Mnacmose, 3ansnsawju obema Ha newyma (Aemopu: K. Cmares, E. boxuHosa)

ground around it, the layer of brown soil was used to fill in the kiln. The waste from crushing marble
for raw material and from kiln repair activities were added.

Kiln No. 2

Only a small part of kiln No. 2 has been revealed, the southwestern segment (fig. 2: 2, fig. 11).
The kiln was almost completely destroyed by a 14™ c. necropolis, a 19 c. well, foundations of a
building of uncertain date, and digging activities for the reconstruction of the 19* c. house. The
arched wall, the burnt red soil binder, and the presence of a layer of burnt clay northeast of the
wall, however, indicate that this facility is identical to kiln No. 1. In diggings in this sector later, a
huge amount of burnt clay was also found southwest of the kiln, which again indicates that the kiln
functioned in this area. The restored inner diameter of the kiln is S m, and the thickness of the wall
is 0.85 m.

As seen in the general plan, the projected diameters of the two kilns intersect. Since this par-
ticular section was completely destroyed during the construction of the 19 c. house and its sub-
sequent restoration, however, it is not possible to determine which kiln is earlier. As for the possi-
bility that the two excavated features are parts of one kiln, the plan presents not only an excessively
elongated structure but also differences in both diameters and wall thickness of the two separate
parts. This makes it unlikely that the two features belong to one and the same kiln, although this
interpretation should not be excluded.

Location of the lime kilns in Philippopolis during the 10* - 11* c.

The studied kilns are outside the city’s fortified area in a location that, according to available
data, at the time of the kilns’ operation at the end of the 10* — 11% c. was very sparsely settled.
Despite the large extent of the excavated area, only three small pits dated to that period were reg-
istered. The earliest dwelling structure situated 5 m south of kiln No. 2 dates to the first half of the
12 c. Burnt soil taken from the kilns” destruction was used as backfill for the dwelling’s walls. In
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the second half of the 12 ¢, the terrain was already densely occupied with three massive buildings
and numerous pits and cellars.

Interesting data comes also from neighboring excavated areas on the western slope of Nebet
Tepe. Six pits were studied in the plot immediately south of the kilns, one from the 11* c. and five
others dated from the middle of the 12 until the beginning of the 13 ¢. (boxunosa, Cranes
2018, 149 - 166)¢. Materials from the 11 c. are missing in a studied plot 50 m to the south, where
only a street pavement and a pit from the second half of the 12* - beginning of the 13* c. were
found (Xpucresa, Aparanos 2017, 343)". In the neighboring plot to the south, a probable necrop-
olis from the 11" — 12* c. is mentioned (Maprunosa-Krorosa 2016, 579), and habitation in the
second half of the 12* c. is evidenced by sgraffito ceramics and Middle Eastern imports (Vsanos
u ap. 2017, 19).

Three pits from the 12 — 14 c. were published from an excavated plot 50 m to the east of the
kilns (Koaesa 1997, 8). Medieval materials are not mentioned in the preliminary publication of the
excavations at another studied plot 60 m northeast of the kilns (Tonaauaos, Cranes 2008, 401 —
403), but small number of domestic pottery sherds from the end of the 10* — 11 c. as well as some
from the 12* - beginning of the 13® c. were found. This last site is in the immediate vicinity of the
Armenian church of Surp Kevork, which was first mentioned in sources for 1147 AD (Aanuesa-
Bacuaesa 2009, 378 — 379).

In general, available data shows that the entire western slope of Nebet Tepe at the end of the
10" — 11* c. can be defined as a suburban periphery with occasional habitation most likely related
to economic activities®. In the second half of the 12 - beginning of the 13 c., this area was already
densely populated. From this point of view, the location of the lime kilns here seems logical. Since
for lime preparation it was necessary to keep a fire going for several days without interruption, lime
production was dirty and poses a fire hazard, especially considering that the main dwellings in
Philippopolis at that time had straw or reed roofs that are easily flammable. By situating the kilns
in the immediate vicinity of, but outside the inhabited area, the risk of fires and smoke pollution is
avoided. At the same time, this location is convenient for easy transportation of the prepared lime
to construction sites. Inmediate proximity to the city also means an easy supply of raw materials.
The huge amount of marble flakes suppose that marble architectural details taken from Roman and
Late antique buildings were used as raw materials. One such building is the Roman stadium, which
according to Anna Komnene was visible at the beginning of the 12 c. (THIBM 1981, 135). A huge
amount of marble was used in the stadium’s construction, and the kilns are situated at a distance of
only 350 m from it.

Conclusion

The location of the kilns on a slope is a common choice for these kinds of facilities since being
duginto the terrain allows a constant temperature to be maintained, kiln walls to be thinner so they
are made faster with less material, and the kilns themselves to be loaded more easily with material
and then unloaded afterwards. A sloped location also facilitates construction of the kilns’ opening
channel since it is not necessary to dig a deep pit that has to be lined with masonry. The construc-
tion of the kilns at the foot of the western slope of Nebet Tepe has one more advantage. In Plovdiv,

¢ It should be noted, however, that at this site the medieval layers were completely destroyed before the beginning
of the excavations and only the lower part of deep negative features was preserved and studied, i.e. the data from that
excavation site cannot be considered representative.

7 The medieval materials were processed by K. Stanew.

8 For comparison, active habitation inside the city itself during this period is evidenced by numerous dwellings,
pits and various artifacts (domestic pottery, coins, glass bracelets, etc.).
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the wind usually blows from the west. Thus, the location of the kilns on a western slope with an
opening from the west means that the wind helped to strengthen the kilns’ fire.

The discovery of lime kilns in medieval Philippopolis is rather logical. Limestone is the main
ingredient of the mortar used to construct churches and fortifications. It should be noted that at the
end of the 10* — 11* ¢., Plovdiv was a base for Byzantine campaigns against the Bulgarians, which
were followed by Pecheneg raids in the Empire that also affected the Upper Thracian Lowland. This
means that the fortress facilities had to be maintained, especially since they were probably damaged
when the city was taken over by the Rus’ in 970 AD. Fortification repairs, however, were rather ran-
dom events, and churches were rarely built. Furthermore, dwellings in the city during this period
were mainly partially dug into the ground. The smaller number of massive residential or economic
buildings had walls made of stones and bricks bonded with mud.

This situation shows that while crafts such as pottery production, woodworking, and black-
smithing satisfied the daily needs of the city’s inhabitants, the production of lime was rather in-
cidental and related to the implementation of specific large-scale construction projects or repairs
of church or fortress facilities. On the other hand, produced lime can be stored for an unlimited
period of time without deteriorating in quality, i.e. a large batch of produced lime could be stored
for years for sporadic use afterwards. In this case, it can be assumed that there were no permanent
lime workshops in the city but that traveling craftsmen satisfied specific construction needs. Still,
the kilns presented here provide insight into economic activity in Philippopolis during the Middle
Ages and also help to clarify this insufficiently studied craft in Bulgarian lands.
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PE3IOME

MecronamupaHe Ha nemure

Ilpes 2022 r., mpu CIaCUTEAHH apXEOAOTHYECKH HpoyyBaHMsA B ITAOBAMB, ca pasKpHTH YaCTHYHO
ABe CpeAHOBeKOBHH ey 32 Bap (Boxunosa, Vsanos (o nedar)). O6exTsT ce HaMUpa U3BBH yKperie-
HaTa 49acT Ha cpeAHOBekoBHUS Puanmonoa, B samapHoTo noaHoxue Ha Heber tene (06p. 1). Tyx mpes
BbapaxkpaHeTo e MOCTpOEeHa MHOTO TOAsIMA KbIIa, KOSITO B Kpast Ha 80-te roannn Ha XX B. e cpbopeHa u ¢
3aII0YHAAO HEIHOTO npeusrpaxaane. Borpeku ye momapa Ha repuropusita Ha AAP ,,Crapunen [TaoBaus®,
IIPU U3KOIHUTE ACHHOCTH, CBBP3aHH C IPEU3IPAXKAAHETO, HE Ca IIPABEHU IIPOYYBAHUSA U APXCOAOTHUECKHUTE
IIAACTOBE U CTPYKTYPH €A CHAHO HAaPYIIECHH, CbOTBETHO M3TOYHATA TOAOBMHA Ha meiy N® 1 1 3amapHaTa Ha
e N 2 ca paspywenu (06p. 2, 06p. 5).

I'lpes pumMckus meproa Ha TOBA MSICTO € CHIECTBYBAA XOPEyM, a BbpXy Hero npes Kechara anTny-
HOCT ce ¢ pasBua Hekporoa. ObuTaBaHeTo Ha TepeHa € MOAHOBEHO B Kpas Ha X nau XI B., karo Haii-pan-
HHUTE CTPYKTYPH Ca HMEHHO NPEACTABEHUTE IELIM 3a Bap. B pesyarar Ha ACHHOCTTA Ha IEIIUTE B LiCH-
TpaAHaTa M 3allaAHA YacT Ha 0HEKTA Ca OTAOKEHH OTPOMHO KOAMYECTBO MPAMOPHH AIOCIIH, 0OpasyBaHn
[IPY TPOLICHETO HA USIIOA3BAHUTE 3a CYPOBHHA MPAMOPHH APXUTEKTYPHU ACTAMAH U OYYKH OTyXAeHA
AO YEPBEHO TAMHECTA IIPBCT — CIIOHKA, U3IIOA3BAHA IIPH U3TPAXKAAHETO Ha IemuTe. T'bil KaTo IemuTe ca
MHOT'O TOAEMH CHOPBKEHHS, TO IIPU TEXHHS PEMOHT HAM AEMOHTHPAHE CE € OTAO)KHAO OIPOMHO KOAHYE-
CTBO OTYXACHATA CIIOHKA.
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ITeny Ne 1

I[Temra (06p. 2: 1, 06p. 5: 1, 06p. 6: 1) ¢ BKOIMaHA B CAMHUCTUYECKH [IAACTOBE, KaTO OT 10T 3aCTHIIBA
OCHOBHUTE Ha pUMcKHs XopeyM (06p. 6: 2). ITpoydena e n3rouHara qacT, KaTo NPUGAUSUTEAHO 11O CpeAd-
Ta € OCTaBeH NPOQUA, 32 A CC BUAH 3aIIbAHUTEAAT Ha obema it (06p. 10). B ApaGounHa chopbKkeHHETO
€ MpOoy4YeHo A0 3 M, HO paboTara € CrpsiHa MOPaAM OMACHOCT OT CPyTBaHE Ha ocTaBeHus npodua’ u
ABHOTO He e AocturHaro. Ilemra e BkomaHa B CKAOHA, KOKTO € ¢ HaKAOH Ha 3amaA. OTBOP®T ¢ KaHaAa 3a
NaACHE U IOAABPSKAHE Ha OI'bHSI ¢ OHA HAll-BEPOSTHO OT 3aI1aA, T.¢. OTK'BbM YHUILOXKEHATa YacT. Mskomst
3a ICINTa € C KPBrAa HAH II0-CKOPO ACKO CAHUIICOBUAHA popMa, ¢ AnameTsp 3,30 M. B AbaGounHa cThma-
A0BHAHO ce cTecHsBa (06p. 7). ITspBoTo crhmaso ¢ mupoxo 0,10 — 0,28 M, Broporo: 0,20 — 0,28 M. B
Hail-AOAHATA YaCT ¢ AOCTHTHAT 3aIla3CHUT 3HA Ha IICLITa, KOWTO Ce pOocAeAsiBa B AbAbounHa A0 0,75
M (06p. 8). 3uanT € Ac6er 0,35 - 0,50 mu e H3rPAACH OT PA3HOPOAHH M pa3sHOPOPMATHU KaMBHHU, aH-
THYHHU TYXAH U KEPEMUAHU, CIIOCHH C OTYXACHA AO YEPBEHO MPBCT. 3alla3€HATA CTCHA Ha IEIITa ¢ HAKAO-
HEHa HaBBTPE, KATO IIAACTBT KbM HESI C€ ChCTOU OT OTYXACHA AO YEPBEHO IPBCT U TOASIMO KOAHYECTBO
KAMBHH U aHTHYHU TYXAH. [TAacTBT Haa 3ammaseHara 4acT OT CTEHATA € H3IISIAO OT OTYXACHA IIP'BCT, 4 HAA
HETO B CEBEPHATA 9aCT MMa IaAHaAa KupnudeHa creHa (06p. 9). Kupnndunte ca oT cuBa ranHecTa npcr,
Aebean ca 0,08 — 0,15 M u ca crioeHn cbe cBeTAOKadsiBa necbaanBa Kaa. Kupnudaenure pectpykunu He
Ca OTYXACHHM, KOETO I10Ka3Ba, 4e He ca OMAM H3AOKCHHU Ha OI'bH M Hall-BEPOSTHO ca OGUAH KOXYX, 00AH-
I10BAIl] M3AABAIIATA CE HaA TEPEHA YaCT HA IICINTa HAU HAKaKBa Apyra KoHcTpykuus. Haa aecTpykuunnte
CAEABA IIAACT OT KasiBa pa3HOPOAHA IPBCT, C OTACAHH OyYKH OTyXACHA TAMHA, MAAKO KAMbHH, aHTUYHH
TYXAH U KepeMHUAHU. TyK ce OTKpHXa HSKOAKO $parMeHTa OT TPAKMHCKA ¥ KbCHOAHTHYHA KEPAMHKA U
eAUH ApebeH pparmeHT OT cTeHa Ha croMHa oT X1 B. B ropHaTa cu wacT 1031 maact e ¢ ACHUBEAALUS OT
CeBep Ha IOT, KaTO B K0)KHATA YaCT € 3aCTBIICH OT IIAACT, ChABPIKAIY OCHOBHO MPAMOPEH TPOLIASK U Oy 4KH
oryxaeHa ranHa (06p. 10).

DakTpT, Ye CTEHATA HA MIEIITA € C HAKAOH HABBTPE H HAAMYHETO Ha MHOXKECTBO KAMBHHU B AOAHATA 4ACT
IIOKA3BaT, 4¢ MELITa Hal-BePOATHO ce ¢ cpyTraa. Caea TOBA OT ACCTPYKLMHTE ca OMAU M3BAACHH YacT OT
KaMBHUTE M TYXAHTE, 3 AQ CE [IPCH3IIOA3BAT U TaKa ce ¢ 0OpasyBaa ACOCAMST IAACT OTYXACHA IPBCT HaA
HHMBOTO Ha 3ama3eHus sua ot nemra. Caea H3BKAAHETO HA TOAHHS 3 IIPEHU3IIOA3BAHE CTPOUTEACH MaTe-
pHaA KMpIHYEHaTa CTeHA ¢ Oraa GyTHaTa B IewiTa, THI KaTo T Bede ¢ OHAa HEHY)KHA, 2 TEPEHBT ¢ TPsioBaA0
Aa Ce 3apaBHU 32 HOBO IOA3BaHe. ACCTPYKLIMUTE He ca OMAM AOCTATHYHH, 32 AA 3AIIBAHAT 0OeMa Ha IeITa 1
CHOTBETHO TEPEHBT AA CE 3apaBHH. 3aTOBA ¢ OUA HACHITAH IIAACTBT € KadsiBa IPBCT, & HAA HETO — OTIAABLH
OT TPOIIEHETO HA MPAMOPH KATO CYPOBHHA U OT PEMOHTHH ACHHOCTH Ha Ta3M HAH APYTa IIEIL.

ITemg Ne 2

Or Hes ce paskpH caMO I0OTO3AMAAHUAT CETMEHT (o6p. 2:2, o6p. 11). I'lemra € moyTH HAITPAHO YHHIIIO-
keHa oT Hekporoa oT XIV B., BB3POXKACHCKH KAQACHEL, OCHOBH Ha CIPaAa C HESICHA AATa U M3KOITHU ACH-
HOCTH BBB BPB3Ka C IPEU3TPAKAAHETO Ha B3POXKACHCKATa Kbia B Kpast Ha 80-Te roannu Ha XX B. Bonpexu
TOBAa ABTOBUAHMSAT 3HA, OTYXACHATA AO YEPBEHO FAMHECTA CIIOMKA ¥ HAAUYHETO Ha ITAACT OT OTYXA€HA TAMHA
CEBEPOHU3TOYHO OT 3MAA [TOKA3BAT, Y€ CTaBa BBIIPOC 33 HACHTHYHO Ha mein N¢ 1 cropwikeHue. Brrpemnusar
AMaMETBp Ha TEITa e S M, a AcbOeanHara Ha 3uaa — 0,85 M.

I'lpu HacaarBaHe Ha IAaHA Ha AMAMETPUTE Ha ABETE IEIIH CE BIDXKAQ, Y€ TE CE 3aCHYAT, HO TBHH KaTo
HMMEHHO TO3H YYaCTBK € HAITbAHO YHHUIIIOXKEH IPH U3TPA’KAAHETO Ha Bh3POXKAEHCKATa K'bIIIa U IIOCACABAAO-
TO HEMHO BB3CTAHOBSIBAHE, TO HE MOXE Ad C€ KaXKe KO € IO-paHHA. b1 MOrao Aopu aa ce AOITyCHe de cTaBa
BBIIPOC 32 EAHA H C’hIIA ITEL, HO TOBA € MAAKO BEPOSITHO IIPEABHUA IIPEKAACHO U3ABAXKEHATA (OPMA, KOATO Ce
[OAYYaBa, a CHILO 3HAYUTEAHATA PA3AHKA B AMAMETPUTE U AcOCAUHATA HA 3UAOBETE.

? Msxomsr 3a HampaBata Ha GETOHHUTEC OCHOBH IIPU BB3CTAHOBSIBAHCTO Ha CrpasaTa B Kpas Ha 80-Te roAMHM Ha
XX B. € MHOT'O ITO-IIKPOK OT CaMaTa CT€HAa HAa OCHOBATA U € 3AITbAHEH C POXKA MPBCT ChC CTPOUTEAHH OTIAABIIM U Ka-
MBHH. 3aI'bAHUTEAAT HA IICIITA CE ChCTOH OT HEIHUTE ACCTPYKLIUH U CBIO € MHOTO POXBK.
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AarupoBka

I'IponsBoaCTBOTO Ha Bap € ACHHOCT, IIPH KOSTO MPAKTUYECKU HE OCTABAT CACAH, KOUTO MOTAT Ad IIOCAY-
xar 32 Aarupate'’. bes chbMHeHHE KbM IeLnTe € UMAAO PaOOTHA IIAOIIAAKA, KBACTO € OHAA CKAAAMPAHA Cy-
poBuHaTa (ABPBa U KAMBHH), HABECH 3a CbXPAHCHHE Ha TOTOBATa IIPOAYKLIHS, IIOMCIICHHS 32 pabOTHHULIUTE.
CaepoBaTeaHO Ou TPsI6BAAO A2 CE € OTAOXKHAQ TOHE MAAKO OMTOBA KEPAMHUKA, HO II0-KbCHUTE BKOTIABAHUSI' |
HAITBAHO Ca PA3PYIIHAH CPEAATA, B KOSTO CE HAMUPAT MEIUTE, KaKTO U camure Tsx. [lemure sacrpmsar
OCHOBHTE Ha puMCKHs xopeyM (06p. 6: 2). B roxHara 9act Ha 0GeKTa ce pasKpHxa OCeM KbCHOAHTHIHU
rpo6a, MPHHAAACKALIN Ha HEKPOIIOA, KOMTO Ce pasKpHBa HaBCSIKDBAE 110 3amaaHus ckaoH Ha Heber reme.
Hsima rpo6oBe, KOUTO A2 ca BKONAHM B OCTAHKHUTE Ha IELIUTE, HUTO UM IPOOOBE IIPECEYCHH OT MELIUTE,
T.e. HalI-BEPOATHO IICHIUTE CA PA3IHOAOKECHH HEIOCPEACTBEHO CEBEPHO OT CEBEPHMUS Kpail HA HEKPOIIOAA.
TpyaHo, obade, MOXe Aa ce IIpUEMe, Y€ Ca CHHXPOHHH, OLie IIOBEYe, Ye 32 pYHKIMOHMPAHETO Ha MELIUTE ¢
GHAO HY)XHO IIMPOKO IIPOCTPAHCTBO 32 CKAAAMPAHE HA CYPOBHUHA, IPOAYKLHUS U T.H., T.€. IPOCTPAHCTBOTO,
3a€TO OT caMaTa pabOTHAHHULA, € GUAO MHOTO ITO-TOAAMO OT camuTe nemu. OT Apyra cTpaHa, B HACHIIUTE Ha
rpoOHHUTE SIMH He Ce OTKPUBAT MPAMOPHHU AIOCIIH U OYL{M OTYXACHA TAMHA, KAKBUTO CE OTKPUBAT B OTPOMHO
xoandecTBo BbB BKonapaHuATa oT XI — XII B., koeTo ¢ kocBeHa HHAMKALIKA, Y€ IIEMMTE A QYHKLIMOHHPAAH
CACA M30CTaBSIHETO Ha HeKpornoaa. B maacra, samrbasaiy ey NO 1, ce oTkpu eAnH Apebes dparmeHT 6urosa
kepamuka ot XI B. MHOTO mo-ChlecTBeHa 32 AATHPOBKATA € CAHA sIMa, 3acThiBama nem N 2 (o6p. 2: 3),
KOSTO CIIopea OTKpuTata Kepamuka (06p. 3) ce aatupa B XI B. Apyra sma or XI B. (06p. 2: 4) ¢ Bkomana B
TPAHIIEs], OCTAHAAA CACA U3BAXKAAHETO HA KAMBPHUTE OT OCHOBATa Ha PUMCKHS XOPEYM, KaTO caMaTa TPaH-
LI€s € SAI'bAHCHA C IIAACT OT OTYXACHA IIPBCT M MPAMOPHH AKCIIH — OTIAABLHM OT nemure (06p. 2: 6). Tpera
sma ot XI B. (06p. 2: 5) B TopHaTa cH 9acT ¢ 3aCHIIaHA C OTYXACHA IPBCT, HAH-BEPOATHO CHIIO OT IEILH,
a mem N2 1 e 3acThIIeHa OT U3TOK OT 5IMa, B KOSTO CE¢ OTKPH MOYTH IIsIAO I'bpHE OT Kpasi Ha XI — mppBaTa
nososuHa Ha XII B. (06p. 4, 06p. 6: 3). Taka HAAMYHNTE AQHHU [TOKA3BaT, 9€ MEIUTE Ca $YHKIIMOHHPAAH
caep KpcnaTa anTHYHOCT M He O-KbCHO OT XI B., BKAIOUHTEAHO. AHUIICaTa HA A0COAIOTHO KaKBUTO H AQ €
MaTepUaAM B paiioHa Ha ImpeAcTaBeHns 00ekT Mexxay KbcHara anTHYHOCT U Kpast Ha X B. € ChIO KOCBEHO

CBHUAETEACTBO 3a AaTHpaHeTo UM B Kpas Ha X — X1 B.12

3akarodeHne

M360pbT Ha MACTOTO 32 HAIpaBa HA NELINTE €ABA AU ¢ cAydacH. KbM MOMeHTa Ha GyHKIMOHUPAHETO
UM Ha 00eKTa HsIMa AQHHU 32 aKTHBHO oOuTaBaHe. TakoBa He ¢ PErHCTPHPAHO U HA OCTAHAAUTE OOEKTH,
npoyyenu B paiiona. [lemure ca pasmoaoskenu Ha 120 M OT KPEIOCTHHUTE CTEHH, T.€. TOBA MPBCHO U IIO-
JKAPOOIACHO IIPOU3BOACTBO € OMAO M3HECCHO M3BBH XXHAHUIIHUTE KBAPTaAH. BKomaBaHeTo UM B CKAOHA €
XapakTepHoO 32 Tosu Tul nemy. B ITaoBAuB npeobaasaa samapHUST BATHP U IPEABHA TOBa H300PBT Ha
3allaAHHs CKAOH € ChOOpaseH ¢ BATHPA, KOUTO € CIIOMAraA 3a PaslaABaHETO U IIOAABPIKAHETO HA OI'BHSL.
HenocpeactBenara 6AH30CT A0 Ipaaa e clioMarasa 3a ACCHOTO cHabAsIBaHe CbC cypoBrHa. OrpOMHOTO KO-
AMYECTBO MPaMOPHH AIOCIIH [TOKA3BAT, Y€ ca OUAN M3IIOA3BAHH MPAMOPHH aAPXUTEKTYPH ACTAHAM, H3BAACHU
OT PUMCKHTE M KbCHOAHTUYHH crpapl. EAHa TakaBa crpaaa e HanpuMep pUMCKUST CTAAUOH, KOHTO I10 CBe-
Acuus Ha Ana Komuuna e 6ua Buaum sopu B Hasasoto Ha XII . (THIBM 1981, 135) u ¢ pasnosoxeH Ha
350 M oT mewmuTe.

Maxap u Aa HIMa IHUCMEHH U APXEOAOTHYECKH AAHHH, MOXKE Ad CE AOITYCHE, Y€ KPEIIOCTHUTE CTCHH
ca 6uau pemontupanu B kpast Ha X — XI B., korato rpaabT mbpBo ¢ 61a 6asa 3a BUSAHTUIICKUTE OXOAH
cpemty 6bArapuTe, a CACA TOBA M CPELLy NIEYCHErUTe, YUUTO Habesu 3acsiraau u [opHoTpakuiickaTa HU-
3uHA. APyIu CTpasu OT EPHOAQ, 32 YHETO U3TPAXKAAHE MAH PEMOHT ¢ OnAa Hy>KHa Bap, ca LIbPKBUTE, a

10 MIma MeTOAM, KOUTO ITOKa3BaT KOIa ¢ GHAa OIaABaHa AaAcHA Mely. B KoHKpeTHUS cay4ail, ToA06HO nscacABaHe
He Oe BB3MOXKHO A2 CE HANPaBH IIOPAAU OTPaHUYCHUTE GIOAXKET M BPEME, PESYATAT OT CIIACHTEAHMS XapakTep Ha
PASKOIIKHTE.

! Tepensr ¢ oburasan 6e3 npexbesane oT X1 B. A0 CHBBPEMEHHOCTTA M Ca HAAMIIE CHOTBETHO OrPOMEH Gpoi
PasHOPOAHHM BKOIIABAHHL.

'2 TaxuBa HAMa, KAKTO HA KOHKPETHUS OOEKT, TAKA U B ChCCAHUSI ITAPLICA (Boxwunosa, Cranes 2018, 149 — 166).
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BEPOATHO U XKUAMIIATA Ha Haii-6oratuTe. MacoBuTe XuAHIIA Ipe3 MEPUOAA ca 6uAn ITOAY3EMASHKH, 2
ITO-MaCUBHHUTE IPAAEXKH Ca OT KAMBHHU U TYXAH, CIIOEHHU C KaA. ToBa o3HauaBa, ue PAAKO € Bb3HHKBaAa
HY>XAQ OT OTPOMHO KOAHUYECTBO Bap U TA € 6uaa CBBbp3aHa C MamabHu CTPOEXH HAM PEMOHTH Ha Kpe-
IIOCTHUTE CTEHU HMAM LIbPKBH, T.€. IPOU3BOACTBOTO HA Bap HE € 6HA 3aHAAT, KOHUTO ce € HNPaKTUKyBaA
eKEAHEBHO, a HHIIHMACHTHO. CACAOBATEAHO IPEACTABEHHUTE TYK IEIIU €ABA AU Ca PYHKIIMOHUPAAH ABATO

BpEMC.

Karogosu aymu: @uannonos, CpepHoBexoBue, ey, Bap
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