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NON-FERROUS METALWORKING
IN KYIVAN PODIL (10" — FIRST HALF OF THE 13" CENTURY)

The article focuses on the archaeological features
and artefacts associated with the processing of non-
ferrous metals discovered in the Podil district of Kyiv,
highlighting the development of this craft during the
period of Kyivan Rus. Specialised structures are pre-
sented, including bronze-casting workshops, jewel-
lery workshops, metalworking workshops, domestic
workshops, and cultural layers related to such ac-
tivities. The identification and classification of these
structures were made possible through the analy-
sis of specialised artefacts, including metals intend-
ed for trade, semi-finished products, casting vessels,
casting moulds, tools, and production waste. As a re-
sult, craft centres were discovered, indicating that
non-ferrous metalworking was a widespread craft in
one of the largest medieval cities of Rus.

Key words: Kyivan Rus, Kyivan Podil, non-fer-
rous metals, bronze-casting and jewellery workshops,
metalworking workshops, raw materials and produc-
tion wastes, crucibles and smelting ladles, casting
moulds and tools.

The Kyivan Podil (also known as Podol, Podolie, or
Lower City) (fig. 1) is the lower part of the city. It is
an urban area located along the right bank of the Dni-
pro River in the coastal lowlands (Caraiigak 1991,
c. 3). The annals repeatedly mention it as one of Ky-
iv’s oldest districts. Along with the “Upper City,” it
played a significant role in the city’s socio-economic
and political life (Tapanenxo 2017, c. 7, 9-11). In the
days of Kyivan Rus, Podil resembled a trading city. It
was a relatively independent settlement (Tapanerko
2017, c. 28) that occupied an area of about 180 hect-
ares with dense development. Various production
centres emerged there, including those specialising
in processing non-ferrous metals (Caraiigak 2010,
c. 402, 425; Tapanenxko 2017, c. 110-114).
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At different times, the territory of the Kyivan Po-
dil was researched by such scholars as P. P. Toloch-
ko, F. O. Androshchuk, D. V. Bibikov, V. 1. Bidzilia,
T. A. Bobrovskyi, V. A. Bohusevych, K. M. Hupa-
lo, A. B. Zankin, V. M. Zotsenko, 1. V. Zotsenko,
H. Yu. Ivakin, V. H. Ivakin, O. P. Kaliuk, M. A. Sa-
haidak, I. M. Samoilovskyi, M. S. Serhieie-
va, S. P. Taranenko, and others. The most recent
work on the study of Kyivan Rus monuments is
S. P. Taranenko’s monograph, The Planning Struc-
ture of the Ancient Rus Podil of Kyiv: Formation
and Development (Tapanenko 2017), which sub-
stantially expanded upon M. A. Sahaidak’s earlier
work, Ancient Kyivan Podil: Problems of Topog-
raphy, Stratigraphy, Chronology (Caraiinak 1991).
The latter listed and described production work-
shops related to the processing of non-ferrous met-
als known at the time. Since then, many similar fea-
tures have been investigated in the Podil area, con-
tributing to the further study of this craft tradition.

The core of this article is a catalogue of archaeo-
logical features and artefacts related to non-ferrous
metalworking, including specialised finds from cul-
tural layers and from features in which such items
occurred intrusively. The primary objectives of this
study are to provide the first comprehensive synthe-
sis of archaeological evidence concerning non-fer-
rous metalworking in the Kyivan Podil and to pro-
pose a model for reconstructing the spatial organisa-
tion of this craft industry. The chronological scope
of the study spans the period from the 10" to the first
half of the 13" century.

For the first time, the contents of the sites and ma-
terials from the cultural layers have been collated,
and all known features and artefacts have been sys-
tematically catalogued. In addition, criteria for dis-
tinguishing between bronze-casting, jewellery-mak-
ing, blacksmithing, and locksmithing workshops are
proposed, and four craft centres have been identified.

Materials and Methods
This article analyses 109 archaeological fea-

tures, including materials from the cultural layers
of the Kyivan Rus period, originating from 43 ex-
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Fig. 1. Location of the Podil excavation areas on the reconstruction plan of Kyiv (from 988 to 1240), after: Zakrevskii 1868,

p. 922, drawing annotations by the author

cavation sites in Kyiv’s Podil district (figs. 1-3, ta-
bles 1-2). The excavations are presented in chron-
ological order, from the earliest to the most recent.
The level of detail in the description of features
and artefacts varies according to the quality of
fieldwork and desk-based research. Some of these
materials are published here for the first time.

The following criteria were used to classify dif-
ferent production features (structures). Workshops
engaged in bronze-casting, specialising in found-
ry processes, are identifiable through characteris-
tic finds, including metal raw materials and casting
vessels such as crucibles, casting moulds, and cop-
per alloy slag. Their production focused on cop-
per-based alloys (leaded bronze, tin bronze, and
brass) and on the manufacture of finished products
derived from these materials. Jewellery workshops
produced decorative ornaments, attire fittings, sa-
cred items, and equestrian harness elements from
non-ferrous and precious metals. The workshops
used specialised tools, casting moulds and small-
volume casting vessels (including crucibles,
moulds, micro-tools, remnants of precious metals
and stones). Blacksmith and locksmith workshops
constituted distinct functional spaces that could be
combined. Blacksmith workshops produced non-
ferrous metal items through hot or cold forging,

ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Apxeonocisa, 2026, Ne 2

while locksmith workshops were primarily used to
repair existing objects. However, due to the simi-
larity of the artefacts recovered from these sites,
clear differentiation is often difficult. Therefore,
the general term “metalworking workshops” is
used. These workshops differ from other produc-
tion spaces in their lack of casting moulds and ves-
sels, limited quantities of metal raw materials, and
evidence of semi-finished or broken items (includ-
ing ferrous slag, blacksmith’s scale, and special-
ised ironworking tools). Founders and jewellers
could operate domestic workshops within typical
residential spaces. A production space integrated
into a residential structure may be distinguished
from occasional repair activity by the presence
of several thermal engineering structures (one of
which was used for cooking), together with a large
number of vessels, moulds, tools, raw materials,
and waste. Universal workshops accommodated
various types of manufacturing, using shared fa-
cilities and thermal engineering structures. Owing
to similar technological processes, the process-
ing of non-ferrous metals could have been com-
bined with iron or glassworking through the use
of shared casting vessels or tools. Workshops or
domestic workshops featured a variety of thermal
engineering structures, ranging from production

89
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Fig. 2. Location of the Kyivan Podil excavation areas on a modern topographic map

kilns to ordinary cooking ovens and open hearths,
all capable of reaching temperatures high enough
to melt some metals. In the article, this general
term is used because of the limited possibilities
for interpreting such structures. Warehouses, pits,
and cellars are regarded as workshop components
used for storing raw materials, finished products,
and production waste. Owing to preservation con-
ditions affected by modern urban development,
the planning and stratigraphic measurements of
archaeological features may not accurately reflect
their original dimensions.

Artefacts from the Kyivan Rus cultural layers
were also analysed. These finds may indicate the
possible presence of specialised non-ferrous metal

production within a given territory. However, their
occurrence does not always provide clear evidence
of such activity. Natural processes (such as land-
slides) and anthropogenic factors (including mod-
ern construction activities) may account for their
displacement (fig. 3, table 1-2).

These features were distinguished from others
according to the totality of their characteristics
and classified by levels of interpretive certainty.
High certainty refers to production structures con-
taining thermal engineering installations together
with casting vessels, moulds, tools, and produc-
tion waste. Moderate certainty applied to produc-
tion structures, which combined several categories
of specialised artefacts. Low certainty refers to
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Table 1. The excavation areas that contain features related to the processing of non-ferrous
metals, including workshops, their components, and cultural layers

Feature numbers

Excz:y;t;::;zxs;;r;:?:;iI(l)sfears ]z;(s):;rzneg- Jewellery | Metalworking | Domestic | Cultural | Total
workshops workshops workshops | workshops layers
1 (1955) Pochainynska St., 1 1 1
2 (1956) Voloska St., 20 2 1
3 (1975) Verkhnii Val St., 30 3 1
4 (1981-1982, 1988) Voloska St., 16 8 6 5,7 4 5
5 (1981-1982) Shchekavytska St., 25-27 10 9,11 12,13 5
6 (1983) Spaska St., 25-39 14 1
7 (1983) Naberezhno- 15% |
Khreshchatytska St., 37-39
8 (1985) Hryhoriia Skovorody St., 11 16* 1
9 (1985) Spaska St., 20 18, 19 17 20 4
10 (1987) Kontraktova Ploshcha Sq., 4 | 21,22, 23,24 25% 5
11 (1987) Nyzhnii Val St., 41 26%* 27%% 28 29*, 30, 31 6
12 (1988) Kostiantynivska St., 61 32 33 2
13 (1988-1989) Spaska St., 14 34, 35,37 36 4
14 (1988-1989) Vozdvyzhenska St., 23-25 38 1
15 (1989) Mezhyhirska St., 43 39%, 40 2
16 (1989) Obolonska St., 1 41 1
17 (1989) Obolonska St., 4 43&;‘44";6’ 42,45 48*, 50, 51 10
18 (1990) Vvedenska St., 3A 52,53 2
19 (1990) Obolonska St., 16/6 2,26, 57 54 60, 61 8
20 (1991-1992) Mezhyhirska St., 11 62,63 64 3
21 (1992)Yurkivska St., 12/59 65 1
22 (1992-1993) Kyrylivska St., 26/2A, B 66 1
23 (1993) Obolonska St., 12 67 1
24 (1996) Kontraktova Ploshcha Sq., 2 68 1
25 (1996) Voloska St., 58/29 69 1
26 (1997) Andriivska St., 1 70 1
27 (1998) Shchekavytska St., 7/10 71 72 2
28 (1998-1999) Spaska St., 30 73% 1
29 (2002) Shchekavytska St., 27-29 74 1
30 (2002) Thorivska St., 7 75 1
31 (2003) Pochainynska St., 27/44 76 77 2
32 (2003-2004) Pochainynska St, 25/49 78 79 2
33 (2004) Sahaidachnoho St., 16—18 80 1
34 (2004) Verkhnii Val St., 68 81 1
35 (2004) Shchekavytska St., 30/39 82 1
36 (2005) Yaroslavskyi Ln., 7/9 83 1
37 (2005-2006) Verkhnii Val St., 8 84* 1
38 (2006) Shchekavytska St., 29 85, 86, 87, 88 89, 90 6
* — materials that accidentally entered the features from the cultural layers;
** — it could also be metallurgical workshops.
ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Apxeonocisa, 2026, Ne 2 91




Feature numbers
Excavation areas: numbers (years Bronze- . X
of research) and locations casting Jewellery | Metalworking | Domestic Cultural Total
workshops workshops | workshops layers
workshops
93%*, 94*, 95%,
39 (2007-2008, 2011) Spaska St., 35 91 92 96*, 97*, 98%, 11
99, 100, 101
40 (2007) Naberezhno- 102 1
Khreshchatytska St., 1A
41 (2008) Kyrylivska St., 23-25 103* 1
42 (2011-2012) 104 1
Petra Sahaidachnoho St., 16
43 (2016) Kyrylivska St., 37 105, 106, 107 108, 109 5
Total 31 12 9 8 49 109

Table 2. Artefacts related to non-ferrous metal processing

= - 2 Materials of processing of non-ferrous metals
£.5| £3 | pi
s32 =i = Metals Semi- Trimmings/
> -~ = E . 0 g
B = § bt E S = intended for finished Casting Casting Tools Spatters
> = = A3 vessels moulds
= = e trade products (Melts)/Slag
1 10*—13™ 6
2 2 13t —/—/+*
3 10" 3
4 120—13® 1 1
5 1213t
4 6 12%—13® 1 1
7 12013 1 +
8 12 + 30 +
9 120—13®
10 120—13® 5 1 +/—/—
5 11 12%—13® 3
12 12t 241 +
13 120—-13® +/—/—
14 12t—13® —/+/—
15 12t 1
16 1 1
17 12 1 12
18 e 2
9
19 1t —/-/2
20 11*—120
21 12t 2 —/+/+
22 1 —/—/+
10 23 I 1
24 12t 1 —/+/+
25 1 1
26 I 2" 2 —/+/+
27 I 1 —/—/+
11 28 I —/—/+
29 11*—120 1
30 I 1

* Here and after: certain artefacts were found here, but no specific quantitative data are available; ** copper ore.
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-5 o o g y 2 Materials of processing of non-ferrous metals
=s2 ERS = 5 . . . . .
SRE) 5T | E |mendedror| fmshea | CUne | Costing || TR
= N2 trade products (Melts)/Slag
31 12t 1
32 10"—13™ +
12
33 12t 1
34 11 1
35 [1h—120 —/—/+
13
36 11 1
37 11 1
14 38 [2t—13t 1 1
5 39 120—13™ 2
40 120—13™ 137 —/—/+
16 41 [2t—13t 1
42 12t 1
43 120—13%
44 [2t—13t —/-12
45 1213 1
17 46 120—13% 1
47 [2t—13t 1
48 120—13™ 1
49 120—13™ 1 1 5 —/+/+
50 120—13™ 3
51 11 1
52 11012 1 /-2
8 53 [1t—12t 2
54 120—13™ 1
55 11012
56 [1t—12t 1
19 57 11012 1 6
58 11 1 —/1/+
59 I —/—/+
60 11013 2
61 120—13™ 17
62 12t —/—/+
20 63 12t 1
64 12t 2
21 65 13 1 1
22 66 1113 1
23 67 120—13™ 26 206 —/+/-
24 68 12t 1
25 69 12t 1 —/-12
26 70 11 1 1
. 71 [1t—120 —/+/—
72 12t 1
28 73 120—13% 1
29 74 12 + —/+/—
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E g 2 % w@ Materials of processing of non-ferrous metals
=2 s 2 = 5 . . .
RE| 2T | ZE imendedtor| fmhea | G | Castng o | TR
= 2 trade products (Melts)/Slag
30 75 12n 1
31 76 11012 74 15 —/—/+
77 12 10
78 I —/+/+
32 79 12t—13® —/—/33
33 80 11*—13t +
34 81 11%—120 —/—/+
35 82 11012t +
36 83 12 2
37 84 124-13% 2 —/-/6
85 12t +
86 12
87 12n 2
38
88 12 1 1
89 12 138 —/-/5
90 I 3 —/-/1
91 2% + —/+/43
92 12t + + + —/+/+
93 11%—13% 3 —/-/3
94 11013 /=12
95 11*—13t 1
39 96 11%—13% —/-/2
97 11*—13® —/-/1
98 11*—13t —/-/1
99 11%—13% 1 —/-/5
100 11*—13® 1 —/-/1
101 11%—13t + —/—/+
40 102 e —/-/5
41 103 11012 4
42 104 12t—13t 17
105 101" —/(1)/—
106 1 1
43 107 I
108 124-13% 4 1 9 3 —/(44)/18
109 1011 1 11 1 11/(11)/32
Total 9 35 990 38 11 11/1(56)/165

isolated artefacts indicating metalworking activi-
ty but lacking clear workshop infrastructure. Very
low certainty (indirect evidence of metalworking)
applies to finds from cultural layers or non-pro-
duction structures that may suggest craft activity
nearby.

The identification of workshops was made
possible through the discovery of specialised ar-
tefacts within the fills of archaeological features.

These artefacts (table 2) included metal raw ma-
terials (ore and metals intended for trade), semi-
finished products (blanks and unfinished items),
tools (casting vessels, such as crucibles and smelt-
ing ladles, casting moulds, and production tools),
and production waste (metal scraps, spatters, and
slag). The documented quantities of various arte-
facts are provided where possible, although they
might differ from the original amounts, since
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Fig. 3. Location of features and craft centres related to the processing of non-ferrous metals in the Kyivan Podil on a modern

topographic map: / — bronze-casting workshops; 2 — jewellery workshops; 3 — metalworking workshops; 4 — domestic
workshops; 5 — cultural layers; 6 — areas of the production centres

many scientific reports and documentation lack
precise numerical data. In the absence of labora-
tory analyses of the non-ferrous metal artefacts
described in the article, the metals were provi-
sionally classified using paired name variants:
copper/bronze” and “tin/lead.” The paired term
“crucible/smelting ladle” is used to refer to cast-
ing vessels, whose exact type could not be deter-
mined.

Artefacts similar to those found in Kyiv have
also been discovered in other Rus cities and settle-
ments.

The research methodology was based on typo-
logical, statistical, cartographic, and chronological
methods. The dating of the archaeological features

was based on the analysis of the ceramics found
in the fills. The artefacts discussed in the article
are currently preserved in the collections of
the Archaeological Museum of the Institute of
Archaeology of the National Academy of Sciences
of Ukraine, the National Museum of the History of
Ukraine, and the Kyiv History Museum.

Results

The research resulted in the following list of
specialised artefacts related to non-ferrous met-
alworking discovered in the fills of archaeologi-
cal features and cultural layers of Kyivan Podil
(10" — first half of the 13" century)

Area 1! (figs. 2-3, tables 1-2)

1.2 Cultural layer contained crucibles with traces
of melted copper/bronze inside (CamoiinoBcrkuit
1955, c. 3).

Area 2 (figs. 2-3, tables 1-2)

2. Jewellery workshop contained clumps of ox-
idised copper/bronze, slag, and fragments of melt-
ed smalt or enamel (L =2 m; H= 1.2 m) (Koo
1956, c. 21; Tomouko 1965, c. 17-18).

Area 3 (figs. 2-3, tables 1-2)

' Numbering of excavation areas where features and finds re-
lated of non-ferrous metalworking were located

2 Numbering of the archaeological features, including the Kyi-
van Rus cultural layers, related to non-ferrous metalworking

ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Apxeonocisa, 2026, Ne 2
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3. Jewellery workshop contained casting moulds
(fig. 5: 34, 7) and a fragment of a grinding bar,
which was probably used for mould correction
(I'ymano, WBakwn, Caraiimak 1976, c. 2, 9-11;
I'ymano, IBakin, Caraitnak 1979, c. 47-53, 48-51,
puc. 7-10; I'ymano 1981, c. 302-308; Opmos 1983,
c. 31-34; Caraiigak 1991, c. 36-37, 92-94; 3oneH-
ko, bpaitueBcrka 1993, c. 43).

Area 4 (figs. 2-3, tables 1-2)

4. Domestic workshop contained a fragment of
a casting mould (fig. 5: 2) and a feather-shaped drill
(Caraiinak, Yepnos 1982, c. 1-8, 15; Caraiigak
1991, c. 43-44, 46, puc. 25).

5. Metalworking workshop contained a thermal
engineering structure.

6. Jewellery workshop contained a thermal engi-
neering structure (dimensions (dim.)=1,0 X 1.1 m):
a bronze jewellery tweezer with a fixing ring and
a significant number of copper/bronze products,
mainly jewellery, as well as a pin intended for repair
with a broken end that was covered with cloisonné
enamel (Caraiinak, Yepnor 1982, c. 6-11).

7. Metalworking workshop contained a thermal
engineering structure (L => 2 m): fragments of ce-
ramics with traces of copper/bronze, and gold al-
loys on the walls, wholes and fragments of smelt-
ing ladles (fig. 4: 9-17), and a gold three-bead
earring intended for repair, with one of the beads
slightly flattened and the earring’s eyehole bent
(Caraiigax, Yepnos 1982, c. 1-12).

8. Bronze casting workshop contained small
weights, numerous fragments of crucibles, and
pieces of copper/bronze (Caraiinak, CepreeBa
1990; Caraiinak 1991, c. 45).

Area 5 (figs. 2-3, tables 1-2)

9. Domestic workshop (dim. =4 x 3 m).

10. Jewellery workshop contained a canopy, and
a thermal engineering structure (diam. = 0.9 m);
several spots of the small thermal engineering struc-
tures (diam. = 0.3—0.4 m): scraps of copper/bronze,
melted copper/bronze small balls, casting moulds,
scraps of slate (probably waste from the manufac-
ture of casting moulds), and a fragment of scales
(MBakun, Crenanenko 1982, c. 15-16; 1985, ¢. 101,
puc. 25; Caraiimak 1991, c. 38, 125).

11. Domestic workshop contained a thermal en-
gineering structure: numerous fragments of cruci-
bles and smelting ladles, small ceramic fragments
covered by copper/bronze slag, and slate frag-
ments — waste from local casting mould manu-
facturing (UBakun, Crenanenxo 1982, c. 7-11).

12. Cultural layer contained casting moulds
and two small, fragmented, semi-deep dishes

covered by a slag crust on the inside and outside
(UBakun, Crenanenko 1982, c. 16; 1985, c¢. 79,
puc. 1).

13. Cultural layer contained scraps of copper/
bronze, numerous fragments of crucibles and smelt-
ing ladles, and a sprue with gold droplets (UBakuH,
Cremanenxo 1982, c. 2-7; 1985, c. 81, puc. 2).

Both 12 and 13 also contained small crucibles
and smelting ladles, 12 of which were either most-
ly complete or fragmented (with handles), together
with 26 detached handles; a miniature ceramic pot,
probably used as a smelting ladle (covered with a
slag crust on the inside and a glass-like mass on
the outside, and half-filled with this material); and
numerous small fragments of slagged ceramics
(UBakun, Crermanenko 1982, c. 16, 26).

Area 6 (figs. 2-3, tables 1-2)

14. Metalworking workshop contained numer-
ous highly oxidised copper/bronze items, together
with splashes of copper/bronze, were concentrated
nearby (Caraiigak 1984, c. 9-10).

Area 7 (figs. 2-3, tables 1-2)

15. Non-production structure (artefacts originat-
ed from the cultural layer) contained a fragment of
a crucible covered on both sides with a continuous
layer of glass-like mass (Caratigak 2003, c. 2-3).

Area 8 (figs. 2-3, tables 1-2)

16. Non-production structure (artefacts origi-
nated from the cultural layer) contained a frag-
ment of the bottom of the crucible covered with
a pellicle of a porous, glass-like mass on the out-
side (3ankun, Caraiigak, Tumomiyk 1985, c. 44-
46).

Area 9 (figs. 2-3, tables 1-2)

17. Domestic workshop (dim. = 3.4 x 3.4 m)
contained a thermal engineering structure (dim. =
0.8 x 0.6 m): a copper/bronze ingot of a rod-shaped,
flat-convex shape with uneven edges and a back,
weighing 315 g, as well as fragments of crucible
walls covered by copper/bronze slag.

18. Bronze casting workshop (dim. =
3.00 x 2.25 m; contained a thermal engineering
structure measuring 0.86 % 0.51 m) contained a frag-
ment of a crucible wall, covered on both sides with
a thin layer of copper/bronze slag. A small fragment
of a thick-walled crucible was found in the fill of a
thermal engineering structure.

19. Boundaries and orientation of the bronze
casting workshop almost coincided with the boun-
daries of the previous feature: contained fragments
of copper/bronze slag.

20. Cultural layer contained fragments of cruci-
bles (3omenxo u mp. 1985, ¢. 7, 16, 25-30).

96 ISSN 0235-3490 (Print), ISSN 2616-499X (Online). Apxeonocis, 2026, Ne 2



Fig. 4. Casting vessels: /-2 — from feature 104, after: Caraiinak Ta in. 2012a; 3 — from feature 68, after: Caraiinak, Cepre-
eBa 1996; 4-7 — from feature 49, after: bunzma, Tumomyk, @puaman 1990; Fig. 5 Casting moulds: 1 — from feature 34,
after: Caeaiioax u op. 1988; 2 — from feature 4, after: Cazcaiioax, Yepnoe 1982; 3—4, 7— from feature 3, after: I'ynano, lea-
kin, Cacauioax 1979; 5 — from feature 81, after: Xamaiixo 2006, 6 — from feature 31, after: 3oyenxo, bpaiiuescoxa 1993 —
from feature 84, after: Caraiinak, Yepnosou, [ledptins 2006; 9—-17 — from feature 7, after: Caraiizax, Uepros 1982

Area 10 (figs. 2-3, tables 1-2)

21. Bronze casting workshop (wall L = 2.5 m
and 1.25 m; contained a thermal engineering struc-
ture) contained a vertical rim of a slagged crucible
with a drip of copper/bronze on the inner surface
and a fragment of a slagged crucible wall. Numer-
ous splashes of molten copper/bronze and pie-

ces of slagged clay with copper/bronze inclusions
were found in the fill of the feature pit.

22. Bronze casting workshop (dim.=2.90 % 1.37m)
contained fragments of clay coating covered by glass-
like slag and numerous pieces of glass-like slag.

23. Bronze casting workshop (dim. =
2.15 x 1.00 m) contained a slagged crucible.
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Fig. 5. Casting moulds: / — from
feature 34, after: Caraiinak u ap. 1988;
2 — from feature 4, after: Caraiinax,
Yepuos 1982; 3—4, 7 — from feature 3,
after: I'ymano, IBaxin, Caraiimax 1979;
5 — from feature 81, after: Xamaiixo
2006; 6 — from feature 31, after: 3o1nen-
Ko, bpaitueBcbka 1993
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24. Bronze casting workshop (dim.=2.5x 1.6 m)
contained splashes of copper and bronze, glass-like
slag, fragments of clay coated with glass-like slag,
traces of copper and bronze, and a thick-walled cast-
ing vessel with no traces of use; a discarded thermal
engineering structure was also present.

25. Non-production structure (dim.=2.00 x 0.75 m;
artefacts originated from the cultural layer) contained a
small, slagged fragment of a crucible (Caraiinak, 3aH-
kuH, Tumoryk 1988, c. 5-11, 13-14, 16-18, 22-23).

Area 11 (figs. 2-3, tables 1-2)

26. Metalworking workshop (with clay-coated
walls, dim. =4.35 x 4.00 x 4.37 m) contained a sig-
nificant number of splashes of crucible bronze and
copper, weighing about 10 g, and fragments of the
slagged crucibles were found, as well as two ther-
mal engineering structures used for metal casting
(3omenxo, bpaitaercrka 1993, ¢. 49-53, puc. 5-6).
The first thermal engineering structure (dim. =
1.40 x 0.74 x 0.38 m) contained small pieces of
glass-like slag in its fill. Beneath, two pieces of
chalcosine ore weighing 270 and 125 grams were
found, both with traces of cutting on one side. There
was a fragment of a crucible, slagged on the out-
side, but lacking a glass-like crust on top. On the in-
side, a heavy, dense slag-metal mass adhered to the
crucible wall (3omienko, BpaitueBchka 1993, c. 90-
95, puc. 23). The second thermal engineering struc-
ture had a height of 0.4 m (3ouenko, bpaiiueBchka
1993, c. 94, puc. 24). Numerous glass-like slags
were found near these thermal engineering struc-
tures, some of which adhered to ceramic fragments.

27. Metalworking workshop (dim. =4.40 x 2.00
% 1.75 m; contained a thermal engineering structure
measuring 1.15 x 1.10 m, H=0.35 m): a fragment of
a crucible covered by a slag crust was found nearby
(3omenko, bpaitueBchka 1993, c. 55, puc. 9).

28. Metalworking workshop (dim. =
1.60 x 1.05 x 0.50 m, located in the open air and
probably covered by a canopy) contained fragments
of burnt clay with adhering copper and bronze ox-
ides — probably the remains of its frame — together
with a significant amount of glass-like slag were found
around it (3oreHko, bpaitdeBcbka 1993, c. 55-56, 96).

29. Non-production structure (artefacts orig-
inated from the cultural layer) contained a small
bowl with a flat bottom used as a crucible, its inner
surface covered by crust, while the outer surface
was coated by dense slag.

30. Cultural layer contained an almost complete
crucible with an outer surface covered with a crust
and a droplet-like patch of oxide copper/bronze on
the bottom.

31. Cultural layer contained a casting mould
(fig. 5: 6) (3omenko, bpaitueBckas 1987; 3oren-
ko, bpaitueBcrka 1993, c. 46-47, 97-98, puc. 34,
25:5).

Area 12 (figs. 2-3, tables 1-2)

32. Jewellery workshop (diam. = 1 m) con-
tained copper/bronze fragments of wire blanks
twisted into rings.

33. Cultural layer contained a small fragment of
a slagged crucible wall (Anapouryk, boOpoBckui,
3omenko 1988, c. 5-6, 13-14).

Area 13 (figs. 2-3, tables 1-2)

34. Jewellery workshop contained a casting
mould (fig. 5: 1).

35. Jewellery workshop (dim. = 2.7 x 2.5 m)
contained several pieces of copper/bronze slag
(Caraitgak u nop. 1988, c. 13-15; Caraiinak, bpaii-
yeBckast, Muxaitios 1990, c. 7-8).

36. Domestic workshop (dim. = 3.75 x 3 m)
contained a fragment of a pyrophyllite casting
mould (Caraitmak u mp. 1988, c. 15-16; Caraiinaxk,
BpaitueBckas, Muxaitio 1990, c. 6-7, ¢. 28).

37. Jewellery workshop (dim. =2.12 x 1.63 m)
contained a fragment of a crucible (Caraiinak,
BpaitueBckas, Muxaitnos 1990, c. 10).

Area 14 (figs. 2-3, tables 1-2)

38. Bronze casting workshop (dim. =
4.5 x 3.5 m) contained a fragment of a stone cast-
ing mould and a significant number of copper/
bronze alloy products, including a large frag-
ment of a copper/bronze sheet from a large dish
and several small fragments of metal sheets (un-
finished products, products requiring repair, and
metal scrap intended for remelting) (IBakin Ta iH.
1990, c. 1-2).

Area 15 (figs. 2-3, tables 1-2)

39. Non-production structure (dim. = 3 x 3 m;
artefacts originated from the cultural layer) con-
tained two closed-type smelting ladles with-
out openings for loading raw materials (3aHkuH,
[Monun, Kamok 1990, c. 29-30).

40. Cultural layer contained fragments of cruci-
bles, including one complete crucible; small copper/
bronze ingots; casting pellicle; and glass “threads,”
which could have been used in jewellery production
(3ankun, [Tomun, Kamox 1990, c. 36, 41-42).

Area 16 (figs. 2-3, tables 1-2)

41. Cultural layer contained a casting mould
(Caraiinak, Cepreera, Tumoryk, 1989, c. 18).

Area 17 (figs. 2-3, tables 1-2).

42. Domestic workshop (dim. = 3.5 x 3.5 m;
contained a thermal engineering structure mea-
suring 1.10 x 1.05 m, which had been rebuilt four
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Fig. 6 Tools: 1-2 — from feature 84, after: Caraiinak, Yep-
HoBoJ, Iledrins 2006; 3 — from feature 108, after: Isa-
KiH Ta iH. 2016

times, with a pit measuring 0.85 % 0.75 m located
in front of it) contained fragments of thick-walled
crucibles which were covered by glass-like slag on
the outside, and a broken iron hand punch.

43. Bronze casting workshop (dim. =
2.35 x 2.00 m) contained fragments of crucibles
covered by glass-like slag on the outside.

44. Bronze casting workshop (dim. =
1.85 x 1.15 m; contained a thermal engineering
structure) contained fragments of crucible walls,
the inner and outer sides of which were covered by
glass-like slag, together with pieces of porous slag
containing copper/bronze inclusions.

45. Domestic workshop (dim. = 3.5 x 2.00 m;
contained a thermal engineering structure) con-
tained a thin, trapezoidal-shaped plate of pyro-
phyllite with evenly ground faces, similar to a
blank for a casting mould panel.

46. Bronze casting workshop contained a frag-
ment of a thick-walled crucible wall covered by
glass-like slag.

47. Bronze casting workshop contained a rectan-
gular tin/lead plate bearing chopping marks, that could
have been used as raw material for bronze production.

48. Non-production structure (dim. = 3.00 X
2.50 x 2.10 x 1.25 m; artefacts originated from the
cultural layer) contained a round bottom of a thick-
walled, wide-open, conical crucible (outside cov-
ered with glass-like slag).

49. Bronze casting workshop (dim. =
0.65 x 0.50 m, a massive glass-like mass occupied
half of its working volume with inclusions of cop-
per/bronze): from above, there was a crucible with
adhered inclusions of oxidation copper/bronze,
and its inner surface was clean (fig. 4: 4). Splash-

es of copper and bronze covered the surrounding
ground surface, as well as fragments of crucibles
(fig. 4: 5-7) and small pieces of glass-like slag
containing copper and bronze inclusions. Near-
by, a fragment of marketable bronze was found: a
short rod with chopped ends and a triangular cut-
away weighing 60.2 g. Also, a twisted, thin cop-
per/bronze plate that could have been a coin or a
pendant blank was found. Several small lenticular
pits filled with charcoal, pieces of slag, and cop-
per/bronze were identified near the feature.

50. Cultural layer contained the base of a flat-
bottomed crucible slagged on both sides; a crucible
wall fragment with glass-like slag on the outside;
and the massive bottom of the crucible also covered
by the glass-like mass on the outside.

51. Cultural layer contained a fragment of the
wall of a large crucible, the outer side of which is cov-
ered by glass-like slag (bumsuis, Tumoryk, @puaman
1990, c. 22-25,27-30, 39-40, 42, 52, 62-66).

Area 18 (figs. 2-3, tables 1-2)

52. Metalworking workshop (dim. = 4.25 x
3.50 m; contained a thermal engineering structure
and five pits) contained an iron nozzle, glass-like
slag, and two pieces of glass-like slag with cop-
per inclusions. Pieces of copper/bronze and glass-
like slag were found in the fill of pit 3 (dim. =
1.63 x 0.75 m). A smelting ladle with a side hole
was found in the fill of pit 5 (diam. = 0.4 m).

53. Metalworking workshop (dim. = 3.63 x
2.10 m) contained fragments of a crucible with a
bumpy, slagged outer surface and a smelting ladle
fragment (Kasmok, @punman 1990, c. 77-80, 88-89).

Area 19 (figs. 2-3, tables 1-2)

54. Metalworking workshop (dim. = 3.0 x
2.3 m; contained a thermal engineering structure)
contained a rim of a crucible.

55. Bronze casting workshop (dim. = 3.3 x
3.2 m; contained the thermal engineering structure
measuring 1.1 % 1.1 m) contained an iron chisel.

56. Bronze casting workshop (dim. =
4.2 x 2.3 m) contained a fragment of a crucible.

57. Bronze casting workshop (dim. =
2.5 x 1.2 m) contained a copper/bronze rod com-
posed of a thread of balls (a blank or unfinished
product), fragments of crucible walls, a fragment
of the rear part of the crucible/smelting ladle with
a side opening for loading metal, and a fragment of
the crown of a crucible with a pouring spout.

58. Bronze casting workshop (dim. = 3.25 x
3.25 m) contained a small piece of a crucible wall,
a drop of oxidized copper or bronze, and pieces of
copper/bronze slag.
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59. Bronze casting workshop (dim. = 2.2 x
0.7 m; contained a thermal engineering struc-
ture) contained a considerable quantity of copper/
bronze slag.

60. Cultural layer contained casting moulds
(dim.=7.5% 5.5 cm; th.=3.5 cm; dim. =7 X 6 cm;
th. = 37-45 mm).

61. Cultural layer contained fragments of cru-
cibles (Kamtok, ®puaman 1990, c. 29-31, 42, 46,
49-52, 55-56, 61-64).

Area 20 (figs. 2-3, tables 1-2)

62. Bronze casting workshop (dim. = 5 x 4.25 m)
contained ceramic slag covered by glass-like slag
and a fragment of burnt granite, which may have
been part of the thermal engineering structure, with
traces of copper/bronze oxidation on one of its faces.

63. Bronze casting workshop (dim. =
5.5 x 1.5 m) contained a fragment of a crucible wall
covered with an oxidation crust resulting from
non-ferrous metal melting.

64. Cultural layer contained a fragment of a
crucible wall, the outer side of which was covered
with a dense crust (also extending over one of the
crucible’s faces), and a part of the smelting ladle
with a dense layer of copper/bronze oxides cover-
ing both its inner and outer surfaces (bamkaros,
3ouenko, Tumomryk 1992, c. 22, 32, 37-38, 45).

Area 21 (figs. 2-3, tables 1-2)

65. Cultural layer contained a copper/bronze
matrix for embossing lily-shaped pendants, with
poorly removed sprues on the branches (3ankuH,
Kamok 1992, ¢. 16-17; Kamiok, 3ankin 1993, c. 68).

Area 22 (figs. 2-3, tables 1-2)

66. Cultural layer contained a crucible bottom
(bumswis, 3ankuH, Kamrok 1993, c. 35).

Area 23 (figs. 2-3, tables 1-2)

67. Bronze casting workshop (remains of a can-
opy) contained five small thermal engineering struc-
tures located 0.80—1.25 m apart; one preserved the
lower part (diam. = 0.15 m, wall th. = 0.1 m). Blanks
of small cloisonné enamel crosses were found within
the feature. A total of 26 crosses were found, 17 of
which had fused into a single mass due to strong oxi-
dation. The blanks of the crosses were of two types:
three-blade-ended and oval-ended. The surrounding
surface was covered in drop-like splashes of copper/
bronze, as well as numerous small fragments of cru-
cibles/smelting ladles. Five whole specimens were
found among these fragments. The discovery of a
fragment of an unburned crucible may indicate lo-
cal manufacturing (Caraiinak, Cepreesa, MuxaiinoB
1997; Caraiinak, CepreeBa, Muxaitno 2004, c. 15-
16, 19-21).

Area 24 (figs. 2-3, tables 1-2)

68. Jewellery workshop (dim. = 2.3 x 2.0 m)
contained a fragment of a crucible with partitions
used in the production of cloisonné enamel prod-
ucts (fig. 4: 3), as well as several ceramic floor tiles
covered with glass-like slag (Caraiinak, Cepreesa
1996, c. 10-12).

Area 25 (figs. 2-3, tables 1-2)

69. Cultural layer contained a fragment of
twisted copper or bronze wire and several small
pieces of non-ferrous metal slag (Caraiinak,
Cepreena 2002, c. 5).

Area 26 (figs. 2-3, tables 1-2)

70. Cultural layer contained a fragment of a cru-
cible wall covered by glass-like slag on the outside
and a casting mould (Caraiinak u ap. 1997, c. 18-19).

Area 27 (figs. 2-3, tables 1-2)

71. Jewellery workshop (dim. =1 x 1 m) con-
tained numerous copper/bronze splashes.

72. Cultural layer contained a casting mould
(Caraiinak, bamkaros, Muxaiiinos 1998, ¢. 11, 19).

Area 28 (figs. 2-3, tables 1-2).

73. Non-production structure (artefacts originat-
ed from the cultural layer) contained a fragment of a
crucible (Caraiinak, Cepreesa 1999, c. 20, 30).

Area 29 (figs. 2-3, tables 1-2)

74. Bronze casting workshop (contained a
thermal engineering structure with a two-level
base showing traces of repair) contained numer-
ous copper/bronze splashes, and fragments of cop-
per/bronze items, possibly non-ferrous metal scrap
(Cepreesa, llleuenko 2007, c. 25-27).

Area 30 (figs. 2-3, tables 1-2)

75. Cultural layer contained a casting mould
(Caraiinak, Cepreesa, [ opbanenko 2002; Caraii-
nak, CepreeBa, ['opbanenko 2003, c. 246-247,
puc. 4: 3).

Area 31 (figs. 2-3, tables 1-2)

76. Bronze casting workshop (dim.=2.5 % 2.0 m;
contained a thermal engineering structure) con-
tained fragments of crucibles, crucible walls cov-
ered with glass-like slag, fragments of glass-like
masses, and stone casting moulds for casting in-
gots of metal intended for trade.

77. Cultural layer contained fragments of cruci-
bles and ceramic vessel walls covered with glass-
like slag (Cepreesa, Tapanenko, XKypyxuna 2003;
CepreeBa, Tapanenko, Kypyxiaa 2005).

Area 32 (figs. 2-3, tables 1-2)

78. Jewellery workshop (dim. =0.12 x 0.07 m,
H = 0.50 m, wall th. =0.07-0.10 m): traces of non-
ferrous splashes and a significant amount of glass-
like slag were found nearby.
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79. Cultural layer contained pieces of cop-
per/bronze, pieces of glass-like mass, pieces of
glass-like slag, and a piece of smalt (Caraiinak,
bamkaros, Xamaiiko 2004, c. 7).

Area 33 (figs. 2-3, tables 1-2)

80. Cultural layer contained numerous frag-
ments of crucibles (Caraiinak, bamkatos 2004,
c. 5-11).

Area 34 (figs. 2-3, tables 1-2)

81. Cultural layer contained numerous pieces
of copper/bronze slag, a casting mould (fig. 5: 5)
(Cararinak, Xamatiko 2005, c. 16-18; Xamaiiko
2006; 2010, puc. 1).

Area 35 (figs. 2-3, tables 1-2)

82. Cultural layer contained numerous cruci-
bles, including complete forms (Tapanenxo 2017,
c. 149, ta6mn. 10).

Area 36 (figs. 2-3, tables 1-2)

83. Domestic workshop (dim. = 6.6—
8.6 x 2.15 x 0.25 m; contained a thermal engi-
neering structure measuring 2 X 1.25 m) contained
fragments of crucibles (Caraiinak, TapaneHko,
IBakin 2005; 2006, c. 328).

Area 37 (figs. 2-3, tables 1-2)

84. Non-production structure (L = 15.0 m,
W = 1.5-2.0 m; artefacts originated from the cul-
tural layer) contained pieces of glass-like slag, a
fragment of iron scales (fig. 6: 2), an iron chisel
(fig. 6: 1), and a fragment of a crucible (fig. 4: 8).
These may represent redeposited material from
the cultural layers of Zamkova Hill (Caraiinak,
UYepnosou, [ledrine 2006, c. 12-13, 16-17, 19,
puc. 13: 1; 14: 3; 37: 1).

Area 38 (figs. 2-3, tables 1-2)

85. Bronze casting workshop (dim. =
1.18 x 0.65 m, laid out of raw bricks, and lowered
into a pit measuring 1.55 x 0.83 m) contained
some copper/bronze items represent scrap collect-
ed for remelting.

86. Bronze casting workshop (related to the
thermal engineering structure nearby) contained
charcoal.

87. Bronze casting workshop contained frag-
ments of crucibles.

88. Bronze casting workshop (dim. =
1.25 x 0.80 m) contained a casting mould and a
crucible fragment.

89. Cultural layer contained numerous frag-
ments of crucibles and pieces of glass-like slag.

90. Cultural layer contained fragments of cru-
cibles, and a piece of glass-like slag (Cepreesa,
[eruenko 2007a, c. 337-339; 2007b, c. 9-10, 14-
15,21).

Area 39 (figs. 2-3, tables 1-2)

91. Bronze casting workshop (dim. =
6.0 x 1.5 m) contained fragments of crucibles,
copper/bronze splashes and slag, glass-like slag
(Caraitmak, Xamaiiko, Bepryn 2007, c. 14).

92. Jewellery workshop (dim. =7 x 5 m) con-
tained fragments of crucibles; a fragment of a cru-
cible with gold droplets on the inner side of the
rim; copper and bronze scrap; irregularly shaped
flattened copper and bronze ingots; copper and
bronze splashes; gold splashes (0.3—0.6 cm); bul-
lion wire; fragments of charred fabric embroi-
dered with it; pieces of copper and bronze slag;
amber; and rock crystal showing traces of work-
ing (Caraiigak, Xamaiiko, Bepryn 2009, c. 264-
265, puc. 1-2; Caraiinak, Xamaiixo, Komap 2015,
c. 28-29).

93. Non-production structure (artefacts origi-
nated from the cultural layer) contained fragments
of a crucible and pieces of copper/bronze slag.

94. Non-production structure (artefacts origi-
nated from the cultural layer) contained pieces of
copper/bronze slag.

95. Non-production structure (artefacts origi-
nated from the cultural layer) contained a fragment
of a crucible.

96. Non-production structure (artefacts origi-
nated from the cultural layer) contained pieces of
glass-like slag and a piece of tin/lead.

97. Non-production structure (artefacts origi-
nated from the cultural layer) contained a piece of
copper/bronze slag.

98. Non-production structure (artefacts origi-
nated from the cultural layer) contained a piece of
glass-like slag.

99. Cultural layer contained a fragment of a
crucible, fragments of non-ferrous wire (one of
yellow metal and the other of copper/bronze),
pieces of tin/lead, a fragment of smalt, pieces of
glass-like slag, and copper/bronze slag.

100. Cultural layer contained iron jeweller’s
tweezers and a piece of glass-like slag.

101. Cultural layer contained fragments of cru-
cibles, copper/bronze slag (Caraiinak, Xamaiiko,
Bepryn 2007; Caraiinak ta in. 2012b, c. 267).

Area 40 (figs. 2-3, tables 1-2)

102. Cultural layer contained a fragment
of a crucible and pieces of copper/bronze slag
(Caratigak ta in. 2007, c. 18).

Area 41 (figs. 2-3, tables 1-2)

103. Non-production structure (dim. =
4.5 x 4.5 m, contained a thermal engineering struc-
ture measuring 1.5 x 1.5 m; artefacts originated
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from the cultural layer) contained fragments of
crucibles (Caraitnak ta in. 2008, c. 20, 24).

Area 42 (figs. 2-3, tables 1-2)

104. Cultural layer contained fragments of cruci-
bles (fig. 4: 1-2) (Caraiigak Ta in. 2012a, c. 29-30).

Area 43 (figs. 2-3, tables 1-2)

105. Bronze casting workshop (W = 1.1 m)
contained a lot of small copper/bronze melts on its
surface.

106. Bronze casting workshop (L = 0.53 m,
W=0.88 m, H=0.24 m) contained a crucible wall.

107. Bronze casting workshop (dim. =
1.9 x 0.4 m) contained a fragment of the crucible
bottom.

108. Cultural layer contained an iron chisel
(fig. 6: 3), metal casting tools (non-ferrous metal
pushers), fragments of crucibles, a copper/bronze
washer blank, a tin/lead ingot, pieces of sheet tin/
lead, a tin/lead bundle, pieces of copper/bronze
slag, pieces of glass-like slag, and copper/bronze
melts and tin/lead melts.

109. Cultural layer contained fragments of cru-
cibles, pieces of glass-like slag, copper/bronze
melts, tin/lead melts, pieces of copper/bronze slag,
a non-ferrous metal casting pusher, a workpiece
for a copper/bronze ring, copper/bronze scrap,
several small pieces of copper/bronze scrap, semi-
finished products of twisted copper/bronze wire
(IBaxin Ta iH. 2016, c. 39, 43-44, 57; 2018).

Casting Moulds (Brief Descriptions of Selected
Examples)

The casting moulds are among the most infor-
mative artefacts found in the above-described fea-
tures, providing insights into the variety of prod-
ucts manufactured by medieval Kyiv craftsmen.

3% Mould 1 (fig. 5: 3) — (pyrophyllite; dim. =
7.2 x 6.5 % 5.9 cm; th. = 1.4 cm and 0.9 cm) was
intended for casting belt-set plaques. An Ara-
bic inscription was found on one of the side fac-
es. Mould 2 (fig. 5: 7) (pyrophyllite; dim. =
8.0 x 6.2 cm; th. = 0.4-0.8 cm) was intended for
casting round, segment-shaped, and pentagonal
plaques for a belt set on one side and wire for
suspending kolts, etc., on the other side. Mould 3
(fig. 5: 4) — (slatestone; dim. = 5.5 x 3.5 cm;
th. = 1.3 cm) preserves only one intact working
side. The side bears impressions of three pads,
three sprues, and channels for removing gases.
The reverse side shows an image of a heart-shaped

* Numbering of the archaeological features, including the Kyi-
van Rus cultural layers, related to non-ferrous metalworking.

plaque or pendant with dentiform ledges along the
rim (I'ynano, IBakin, Caraiimak 1979, c. 48-51,
puc. 7-10; Opros 1983, c. 31-34).

4. Mould (pyrophyllite; dim. = 27 x 21 mm;
th. = 7-8 mm) was intended for casting rings
(diam. = 18 mm) (fig. 5: 2). One side shows a
longitudinal cleavage face, while the other pre-
serves the working surfaces. One surface was
flat for grinding, and the other was cone-shaped
with a sprue (Caraiinak, Yeprnos 1982, c. 1-8, 15;
Caraiinak 1991, c. 43-44).

10. Moulds (pyrophyllite). Two fragments were
intended for casting shield rings with inserts in the
centre and imitation granulation along the edges.
Another fragment was intended for a hollow sus-
pension (an unsuccessful attempt was made on its
back to cut out a mould for casting a small icon)
(UBakun, Ctenmanenko 1985, c. 101, puc. 25).

31. Mould (pyrophyllite; dim. = 49 x 48 x
48 x 44 mm; th. = 11-15 mm). A panel of a two-
sided mould (fig. 5: 6) intended for casting a trap-
ezoid-shaped pendant (3ouenko, bpaiiueBckas
1987; 3ouenko, bpaitueBcrka 1993, c. 46-47, 97-
98, puc. 34, 25: 5).

34. Mould (pyrophyllite; th. =9 mm). A rectan-
gular mould fragment with a ground front face and
a roughly finished reverse (Caraiinak u mp. 1988,
c. 13-15; Caratinak, bpaitueBckas, MwuxaiiioB
1990, c. 7-8).

41. Mould (clay). Intended for casting small
bells with a slit-like opening (Caraiigak, Cepreesa,
Tumomryk 1989, c. 18).

60. Mould 1 (plinth brick; dim. = 7.5 x 5.5 cm;
th. = 3.5 cm) has a conical hole on one side (diam. =
28 mm; depth = 18 mm). The surface of the cone
is decorated with eight radial lines interconnect-
ed by X-shaped crosses. Two of the lines include
deep, rounded depressions (approx. 1.5 mm deep).
Mould 2 (plinth brick; dim. = 7 x 6 cm; th. = 37—
45 mm) has a conical recess (diam. =22 mm; depth =
11). Eleven radial lines intersected by two radial cir-
cles are mortised into the recessed surface. No traces
of heat exposure or soot were found. These moulds
were probably intended for casting so-called weight
seals (Kamox, ®punman 1990, c. 61-64).

70. Mould (clay; dim. = 53 x 51 mm; th. =
14 mm). Recesses in the form of a wire with a two-
horned end and balls at the ends are carved on the
working surface (Caraiinak u np. 1997, c. 18-19).

72. Mould (pyrophyllite; dim. = 24 x 14 mm).
A double-panel mould intended for casting small
crosses with a ball-shaped completion of rays
(Caraitnak, bamkartos, Muxaiinos 1998, c. 11).
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75.Mould (stone; dim. =4 x 3 cm). Oval-shaped
mould intended for casting buttons or small jew-
ellery items (Caraiinak, CepreeBa, I'opbaneHko
2002; Caraiigak, Cepreea, ['opbanenko 2003,
c. 246-247, puc. 4: 3).

81. Mould (copper/bronze; dim. = 4.0 x
32 x 0.5 cm). Intended for casting small
crosses with extended arms (dim. = 1.7 x 1.7 cm;
1.6 x 1.7 cm) (fig. 5: 5) (Xamaiiko 2010, puc. 1).

88. Mould intended for casting pads for a chain
(Cepreena, llleBuenko 2007b, c. 9-10).

Discussion

From 1955 to 2016, 109 features and 1316 ar-
tefacts associated with the processing of non-
ferrous metals were discovered and studied
during archaeological excavations conducted
across 43 areas in the Kyivan Podil (tables 1-2,
figs. 2-6).

Bronze casting workshops and their compo-
nents — features 8, 18-19, 21-24, 38, 43-44, 46—
47, 49, 55-59, 62-63, 67, 74, 76, 85-88, 91, and
105-107 (a total of 31) — were identified within
the excavation areas 4, 9-10, 14, 17, 19-20, 23,
29, 31, 38-39, and 43 (a total of 13).

Jewellery workshops and their components —
features 2-3, 6, 10, 32, 34-35, 37, 68, 71, 78, and
92 (a total of 12) — were identified within the ex-
cavation areas 2-5, 12-13, 24, 27, 32, and 39 (a
total of 10).

Metalworking workshops and their compo-
nents — features 5, 7, 14, 26-28, and 52—-54 (a to-
tal of 9) — were identified within the excavation
areas 4, 6, 11, and 18-19 (a total of 5). Features
26 and 27 may represent metallurgical workshops.

Domestic workshops and their components —
features 4, 9, 11, 17, 36, 42, 45, and 83 (a total
of 8) — were identified within the excavation
areas 4-5, 9, 13, 17, and 36 (a total of 6). Fea-
tures 17, 45, and 83 likely belonged to founder-
smiths, while features 4, 9, 11, 36, and 42 likely
belonged to jewellers.

One or more workshops could feature multi-
disciplinary production, combining non-ferrous
metalworking with ironmaking/ironworking and
glassmaking/glassworking (Tapanenko 2017,
c. 118). Features 5, 7, 11, 26-27, and 52-54 (a
total of 8) likely functioned as universal work-
shops or their components. These combined the
processing of non-ferrous metals with ironmak-
ing and ironworking operations (IlaapkoB 2012,
c. 42-51). Features 5, 7, and 11 (a total of 3) ad-

ditionally specialised in glassmaking and glass-
working operations (Kypyxina 2021, c. 128-
145).

In the cultural layers of Kyivan Rus — features
1, 12-13, 15-16, 20, 25, 29-31, 33, 3941, 48, 50—
51, 60-61, 64—66, 69-70, 72-73, 75, 77, 79-82, 84,
89-90, 93-104, and 108-109 (a total of 49) — spe-
cialised artefacts related to non-ferrous metal pro-
cessing were identified within the excavation areas 1,
5, 7-12, 15-17, 19-22, 25-28, 30-35, and 3743 (a
total of 32). It’s possible that production workshops
were located near those features. Certain artefacts
were also recovered in non-production structures and
originated from cultural layers — features 15-16, 25,
29,39, 48, 73, 84, 93-98, and 103 (a total of 15).

These features can be conventionally divided
into the following chronological periods based on
their duration (table 2).

Feature 3 dates to the 10™ century. Features 105
and 109 (a total of 2) date to the second half of the
10" century — first half of the 11" century. Fea-
tures 16, 18-19, 22-23, 25-28, 30, 34, 36-37, 51,
58-59, 70, 78, 90, 102, and 106-107 (a total of 22)
date to the 11" century. Features 20, 29, 35, 52-53,
55-57,71, 76, 81-82, and 103 (a total of 13) date to
the end of the 11 century — first half of the 12 cen-
tury. Features 8, 12, 15, 17,21, 24, 31, 33,42, 62-64,
6869, 72, 74-75, 77, 83, 85-89, and 91-92 (a total
of 26) date to the 12% century. Features 4-7, 9—11,
13-14,38-41,43-50, 54, 61, 67,73, 79, 84, 104, and
108 (a total of 29) date to the second half of the 12%
century — early 13" century. Features 2 and 65 (a to-
tal of 2) date to the first half of the 13 century. Fea-
tures 1, 32, 60, 66, 80, and 93—101 (a total of 14) have
a broad dating range from the 10" or 11* century to
the 13" century because it was impossible to deter-
mine their exact time of existence (table 1-2).

Most features date to the 11" and 12" — early
13 centuries. During those periods, Kyiv experi-
enced its greatest economic prosperity due to nu-
merous trade connections, which is reflected in the
development of non-ferrous metal craft.

The following finds were identified in the fills
of features: nine metals intended for trade, 35 semi-
products, 990 casting vessels, 38 casting moulds,
11 tools, and 233 production waste items (figs. 46,
table 2). Analogous artefacts have been found in
Vyshhorod (bi6ikoB 2018, c. 119-120, 122, 136,
puc. 426: 2-5, 46), Voin (/loexenok, ['oHuapos,
Opa 1966, c. 74-75), Chernihiv (Mous1, Kazakos
2011, c. 73, 126-128, 179), Raikovetske hillfort
(T'orgapos 1950, c. 102-107), Novhorod (Pemanna
1963, c. 214-219, 224-225, 267-268, puc. 7: 4-6,
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8-10; 12: 4-5, 7, 9), Staraia Ladoga (Psa0unanH
1994, c. 31), Pskov (3akypuna 2006, c. 113), Bi-
loozero (I'omyGeBa 1973, c. 122-124, 135-138,
puc.41:7,10-11, 13-17; 12: 9; 47: 2-12; 50: 7, 10;
tabn. 12—13), Novogrudok (I'ypesuu 1981, c. 39,
51, 57, 74, 76, 82, puc. 28: 11; 30: 1; 40: 6; 58: 4,
6-7; 67: 1; Tabn. 18), at the Serensk (3aiiniera 2001,
c. 375) and Bilsk (XanukoB 1985, c. 74-75, 78, 86-
100) hillforts.

The concentration of bronze casting, jewellery,
and metalworking workshops in certain districts of
the city led to the formation of craft centres where
non-ferrous metals were processed. Several fac-
tors may explain their location in certain territo-
ries. First, dense urban development, which in-
cluded the main buildings of the workshops and
their components, such as additional production
structures, thermal engineering structures, ware-
houses, pits, etc. Second, proximity to water re-
sources that would ensure production needs and
fire safety. Third, the coexistence of several crafts
within the same centres sharing technological op-
erations to optimise production processes (univer-
sal workshops).

In general, the identification of craft centres
depends on the scope of the archaeological re-
search. Since excavations in Podil are unevenly
distributed, it cannot be said with certainty that
the identified craft centres existed within the ter-
ritorial and chronological boundaries outlined in
this article. The quality of work performed on ad-
jacent excavation areas often differs due to natu-
ral and anthropogenic factors. However, it should
be noted that some centres are located in areas
where local groups of production complexes have
already been identified (Tapanenko 2017, c. 113).
Consequently, the reliability of their localisation
is quite high.

Thus, four craft centres (fig. 3) were identi-
fied in the Kyivan Podil during the 10" — early
13™ centuries (Caraiinak 1991, c. 31-51, puc. 10;
Tapanenxo 2017, c. 113, 149, ta6:x1. 10).

Centre A, with a total area of approximate-
ly six hectares, was located in the northwestern
part of the district. Here, in five excavation areas
(17-19, 23, and 27), 17 specialised archaeologi-
cal features (42-47, 49, 52-59, 67, and 71) were
discovered and researched, 11 of which relate
to bronze casting, two to jewellery production,
and four to metalworking (fig. 3, table 1). Most
workshops specialised in the processing of cop-
per/bronze (Tapanenko 2017, c. 36-40, puc. 15,
19-22).
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Centre B was located east of Centre A, and cov-
ered about two hectares. Here, in three excavation
areas (5, 29, and 38), eight specialised archaeolog-
ical features (9—11, 74, and 85-88) were discov-
ered and researched, five related to bronze casting
and three to jewellery businesses (fig. 3, table 1).
The workshops specialised in copper/bronze
processing and jewellery production (MBakuH,
Cremanenko 1982, c. 12-14).

Centre C was located east of Centre B, and its
total area was about two hectares. Here, in three ex-
cavation areas (11 and 31-32), five specialised ar-
chaeological features (26-28, 76, and 78) were dis-
covered and researched, three of which related to
metalworking, one to bronze casting and one to
jewellery craft (fig. 3, table 1). The workshops spe-
cialised in copper/bronze processing and jewellery
production (3ormienko, bpaiiueBcrka 1993).

Centre D was located southeast of Centres A,
B, and C, and covered about two hectares. In three
excavation areas (4, 9, and 13), 13 specialised ar-
chaeological features (2, 4-8, 17-19, and 34-37)
were discovered and researched, three of which re-
lated to bronze casting, seven to jewellery and three
to metalworking craft (fig. 3, table 1). Most of the
workshops specialised in processing non-ferrous
metals for jewellery production (Tapanenko 2017,
c. 89-91).

Conclusions

Forty-three excavation areas in the Kyivan Po-
dil were analysed, and 109 features and 1316 spe-
cialised artefacts dating from the 10" century to
the first half of the 13" century were identified
within their fills. The following were discovered:
31 bronze-casting workshops, 12 jewellery work-
shops, nine metalworking workshops, eight do-
mestic workshops, as well as specialised arte-
facts from 49 cultural layers, some of which
may have originated from nearby workshops. In
some cases, they were combined with ironmak-
ing and/or glassmaking crafts, which used similar
equipment, tools, and technologies for process-
ing raw materials. Most of the features date to the
11" century, and the 12" to the early 13" century,
reflecting the political, socio-economic, and
cultural development of Kyiv during those
periods.

The emergence of these features was influenced
by several factors, including proximity to the Hly-
bochytsia and Dnipro rivers and the Yurkovyt-
sia and Kyianivskyi streams, since such produc-
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tion activities involved a high risk of fire; oppor-
tunities to sell products at marketplaces such as
Torhovyshche (in the area of modern Kontrakto-
va Square), and access to the port on the Dnipro
River, which allowed for the import of raw materi-
als and the export of finished goods via waterways
(Caraitmax 1991, c. 27-30, 126; Tapanenko 2017,
c. 89-91).
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OBPOBKA KOJIbOPOBMX METAJIIB HA KMIBCbKOMY TTOAOJI (X — MEPLIA ITOJOBHHA XIII cr.)

Kuiscrkuii [Tomin po3rammoBanmii y3moBx paBoro 6epera JIHinpa, B mpudepexHiii HI30BUHI, 110 3a yaciB KuiBckkoi Pyci 3aiimas
oty 6mu3bko 180 ra 3i minbHO0 320y10BOIO, 1€ BHHUKIIM Pi3HOMaHITHI MaliCTepHi, 30KpeMa i Taki, 10 CreliaizyBajncs Ha
00poO011i KOJTHOPOBUX METATIB.

3a nepion 3 1955 mo 2016 pp. Ha Teputopii 43 AiITHOK PO3KOIIIB BUSIBICHO i qocmimkeHo 109 crerianizoBaHux 00’ €KTiB
ta 1316 apredaxris, cepen sSKUX Marepiayiu 3 49 KyJIbTYpHHX IIapiB, sKi MOIVIM MOTPAITUTH TYAX 3 HAHOIIKIMX BHPOOHHINX
copyn. Cepen o0’extiB BupiieHo 31 OpoH3oimBapHy MaiicTepHIO, 12 [OBENIpHUX MalCTepeHb, JIEB’SITh KOBAILCHKHX /
CIIFOCApPHUX MalCTEepEeHb, BiCiM )kuTeN-MaiicrepeHb. binbmricts 00’ ekTiB naryrorbest X1 Ta XII — mowarkom XIII ct. Jlesiki 3 HUX
MO€THYBAJIHCA 13 3aT1130pOOHNM / 3a7113000p00HNM Ta / 200 CKIOBApHUM / CKIIOPOOHUM PEMECIIaMH.

V ix 3amoBHeHHsX 3adikcoBaHO 9 TOBapHHUX MeTaliB, 35 HamiBabpukaris, 990 quBapHuX nocyauH, 38 nuBapHUX GopMm,
11 iHcTpyMeHTiB Ta 233 ek3eMIUIIpy BUPOOHHYHX BiaxoxiB. Hu3ka BUpOOHMYNX 00’ €KTIB yTBOPIOBAIM YOTHUPH CHELiali30BaHi
pemicHuui ocepenxu [Togoiry momero Bix 2 1o 6 ra, sKi cremiani3yBaanucs Ha 00poOIli KOJTbOPOBUX METAIB.

IosiBa 3HA4HOI KiIBKOCTI 00’€KTIB KOJIBOPOBOi MeTanooOpoOkm Ha Tepuropii kuiBchkoro [lomomy Oyma 3ymoBieHa
ONMHM3BKICTIO O PIUOK i CTPYMKIB, OCKUIBKM TaKa IisUTBHICTD TIOB’si3aHa 3 BHCOKOIO MOKEKHOI0 HEOEe3MEeKOI0; MOKIMBICTIO
30yBaTé CBOIO MPOAYKII0O Ha PUHKOBHX IUIOIIAX; JOCTYI 1O MOPTY, 3aBISKH YOMY BOJHHMMH LUISIXaMH BiIOyBaBCS IMIOPT
CHPOBHHH Ta €KCIIOPT FOTOBUX BUPOOIB.

Knrnwuoei cnoea: Kuiscoka Pyce, kuigcokuil [100in, Konboposi memanu, 6pOH301UBAPHT MA 108ENIPHI MAUICMEPHI, Memano-

06pobHi maiicmepHi, cupoguHa ma i0Xo0U GUPOOHUYMEA, Mu2ili ma JUISIYKY, TUEAPHI hopmu ma IHCMpPYMeHmu.
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