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MEDIEVAL FLANGED TILES FROM THE SOUTH-WESTERN
CRIMEA: PROBLEMS OF PRODUCTION LOCALIZATION,
TYPOLOGY AND CHRONOLOGY

This text is about the problem of typology, localiza-
tion of the producing and dating of medieval building
ceramics (Flanged tiles) of the South-Western Crimea.
The investigation of products of tile production cent-
ers in the South-Western Crimea allowed to systema-
tize a large complex of archaeological sources. They
came from various archeological sites that were located
throughout the region. Technological and morphologi-
cal typology allowed to arrange and dating all this
complexes and different material in some cases with an
accuracy of up to two decades. The unified technological
and morphological description and typology of the ma-
terial described development and evolution of tile pro-
duction craft in the South-Western Crimea trough the
Medieval time. Therefore, this work could be a variant
of a unified field guide for medieval Flanged tiles from
Crimean sites and a chronological chart for them.

Keywords: flanged tile, building ceramics, South-
Western Crimea, typology, chronology, tile production
center.

Introduction. Medieval building ceramics of
the South-Western Crimea is a unique archaeo-
logical material, which in many collections and
complexes represents a significant part of them.
Crimean medieval tiles are quite well represent-
ed in special scientific literature.

In the first works on medieval building ceram-
ics of the South-Western Crimea the latter was
typologized and dated based on its craft marks.
Main works were made by A. L. Jacobson. He
believed that medieval relief marks on building
ceramics have the same origin and meaning as
stamps on antique Flanged tiles. So these marks
and side flanges were considered a dating fea-
ture (Axobcom 1979, c. 148). The next important
work in the historiography was an article with
materials from the southern coast of Crimea
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by O. O. Parshina (ITapmumaa 1974). It was the
first detailed technological description in the
historiography. The classification of craft marks
still kept its important place in the typologiza-
tion (ITapmmua 1974, c. 79—80, 82—90). In ad-
dition, Parshina’s work opened the discussion
about incorrect conclusions and methodology
of A. L. Jacobson (Ilapmmnaa 1974, c. 79). In his
last work A. L. Jacobson couldn’t give a reasoned
answer to the criticism, which at this time was
supported by other investigators apart from
0. O. Parshina (Tamuc 1968, c. 189—190). How-
ever, Jacobson’s works continue to be referred to,
and his dating and methodology of typology re-
mains relevant (I'omodacr, Prrxos 2003, c. 192,
236, puc. 2; Poikos, Cemurosa 1999, c. 323, 326).

The necessity to make corrections in the chro-
nology of South-Western Crimea medieval build-
ing ceramics has led to the search of new method-
ological basis. An archaeological expedition of the
Ural State University in Chersonesos designed
the typology and dating of building ceramics
based on craft marks, technology and morphology
(Pomamuyk 1976, c. 157—159; 1977, c. 183—188;
2004; CumonoBa 1980, c. 104—105). An essen-
tial work is a classic investigation about the roof
tiles of medieval Kherson by A.I. Romanchuk
(Pomanuyk 2004).

However, in the late 80s articles about sev-
eral sites (Bakla, Eski-Kermen, Isar-Kaya,
Mangup, Partenit, Sotera, Chersonesos) were
publicized which developed local technological
classifications of building ceramics (Mgpir; 1987,
1990, c. 231; [Tapmmaa 1988, c¢. 37—39, 47; 1991,
c. 71—73; 2002, c. 120—121, 123—124; Pynaxos
1984, c. 39—40, 45—46, 48—49; Cazanos 1999,
c. 307—314). The legacy of A. L. Jacobson, of
course, influenced the researchers, but these
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Fig. 1. Medieval archaeological sites on the map of the Crimea peninsula (digital elevation model SRTM)

works can’t be called a complete repetition of his
methods and this fact unites them with Roman-
chuk’s investigations.

Therefore, at the beginning of the 2000s it be-
came clear that Jacobson’s works and conclusions
about building ceramics are quite debatable. An
important role played the fundamental study of
building ceramics of Chersonesos by A. I. Roman-
chuk. Attempts to use the Jacobson’s chronology
led to its critique and became one of the main fea-
tures of this stage of historiography development.

Typologization and dating of building ceram-
ics by technology and morphology became an an-
swer to this challenge (JIsicerxo, Tecierxo 2002,
c. 272—273; Haymenro 1997, c. 325; Tecnenko,
Mycun 2015, c. 121—134).

There are new special studies of building ce-
ramics, which generally belong to two authors:
I. A. Zavadskaya with materials from Eski-Ker-
men (BaBaackas 2008; 2010) and the author of
this article with materials from Eski-Kermen
(Moucees 2018b), Mangup (Moncees 2011), Cher-
sonesos (Moucees 2013; Klenina et al. 2018) and
its chora (Momcee 2018a) and tile production
center Ilka (Mowuceer 2014a; 2014b).

At the base of Zavadskaya’s work there is a lo-
cal technological typology for building ceramics
from Eski-Kermen supplemented by a modern-
ized typology of craft marks (they are showed
with the entire flanged tile only) (3aBanckas
2008, c. 294—304; 2010, c. 254). Main features of
Zavadskaya’s study are: attention to the study of
full tile forms (Basamcrasa 2008, c. 312—314; 2010,
c. 256—259); narrow reliable dates of material
base on a well-studied stratigraphy (BaBamckas
2008, c. 294; 2010, c. 253); the interpretation of
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the craft marks as «...unnecessary, namely...
unorganized process» (3aBanckas 2008, c. 143—
144). I. A. Zavadskaya has also investigated the
problem of tile production localization and places
it on Eski-Kermen (3aBanckas 2008, c. 304—
305). These conclusions were proved to be incor-
rect, which over the time was recognized by the
researcher herself (3aBagcrasa 2017, ¢. 160—161)
under the influence of published data that formed
the basis of this work (Moucees 2014a, c. 279—
280, 300—302, puc. 2—4; Moisieiev 2018b).
Methodology. The methodology of building
ceramics description system was designed dur-
ing the work with material from excavations
by Polish-Ukrainian interdisciplinary scholarly
and research project «The Topography and Ar-
chitecture of Chersonesos Taurica» in Cherson-
esos (blocks LX and XLV) (Klenina et al. 2018,
p. 148—150) and successfully tested during the
excavations of TPC Ilka in 2010—2013 (Moucees
2014a; 2014b) and work with museum collection
from excavations of Eski-Kermen in 1936—1937
(Moucees 2018b, c. 166). At least this article
works with materials from 32 sites (supplement).
Methodology system includes four categories
(from general to individual): group (general tech-
nological features: qualities, color, methods of
preparations and density of the ceramic paste,
list of admixtures) — subgroup (individual tech-
nological features: shades of chip color, quan-
titative and qualitative composition of admix-
tures) ! — class (general morphological features,

1. The definition of subgroups in compact notation is X/
Y, where X is number of the group and Y is number
of the subgroup.
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Fig. 2. Technological and morphological typol-
ogy of medieval building ceramics (Flanged tiles)
from the South-Western Crimea, groups and sub-
groups

at least section of side flanges, form of lower cut
and upper edge) — variant (individual unique
forms, i. e. morphological spices: design and out-
line of individual details) *.

There are two methods of the dating of building
ceramics. At first it is the stratigraphic context and
general dating of layers by some groups of finds
(amphorae, glazed ware, coins, etc.), which derive
from the newest archaeological excavations. At sec-
ond, it is morphological chronoindicators of build-
ing ceramics. They are consist of limited number
of morphological features: «false top flange» 2, up-

1. The definition of variants in compact notation is X/
Y/Z, where X is number of the group, Y is number of
the subgroup, Z is number of the variant.

2. «False top flange» in compact notation is FTF.
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Group Ich by A. I. Romanchuk’s typology (I Chersonesos

Group I
Subgroup 1

Subgroup 1

per flange 3, Flanged tiles without lower curves *.
The dating of some of them has been published in
special literature (Mowucees 2018b, c. 153—154).
However, special substantiation of the chronology
for other chronoindicators was made within this
work. With no doubt it (chronology) is precursive
and it has marked in the work by «*».

FTF is represented on the upper edge of Flang-
ed tiles in four variations: a cutting, a rim with
height of 0.1—0.3 cm, insignificant top flange,
well-defined top flange and inconspicuous groove
(fig. 6: 1/1/15; 9: Ich/4/1; 10: II/1/6; 11: 11/4/1,
11/4/3). This element is presented on Flanged tiles
of TPC Bodrak, Ilyaz-Kaya, Ilka and Suatkan.

3. «Upper flange» in compact notation is UF.
4. «Lower curves» in compact notation is LC.
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Group Ich by A. I. Romanchuk’s typology (I Chersonesos)
Subgroup 4

Fig. 3. Technological and morphological typology of medieval building ceramics (Flanged
tiles) from the South-Western Crimea, groups and subgroups

The distribution of the element indicates that it
is a universal chronological feature.

The dating of FTF bases on the complex of
finds from excavations of the Right bank Tcimly-
ansk fortress !. There are Flanged tiles with clean
top edge or FTF. The technology of flanged tile

1. «Right bank Tcimlyansk fortress»
notation is RBTF.
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in compact

production was brought to the Lower Don prob-
ably from the Crimea in the edge of the 700s/800s
(Kamuawnua u gp. 2014, c. 122—123, 126—127).
Therefore, the technology of flanged tile pro-
duction on the RBTF captures the development
of the technology on one of the Crimean TPC
in the edge of the 700s/800s. This date should
be taken as a chronological point for Crimean
material.
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Fig. 4. Technological and morphological typology of medieval building ceramics (Flanged
tiles) from the South-Western Crimea, groups and subgroups

UF (its appearance on flanged tiles) is another
chronoindicator. Complexes from excavations of
Chersonesos (onground temple on Devich’ya Hill,
tomb 4) (fAmaesa u ap. 2018b, c. 123) and the temple
on the Tuzlukh hill (Teciterxo, Mycun 2015, c. 65,
73, 89—93, 136, 268, puc. 2.39—2.45) has central
place in the dating of this process. According to them,
850s/860s—860s/880s Flanged tiles from closed as-
semblages have already had well-defined UF.
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UF hasn’t appeared immediately. There are
transitional forms of it (FTF is still present on
Flanged tiles): cross section wide cleat (I11/4/3 —
fig. 11) and roll-shaped UF (II/1/7 — fig. 10).
These «transitional» forms should be attributed
to the earliest time of the technology — to the
850s—860s. Likewise, bottom limit of the us-
ing transitional upper flange forms are the 840s
(Daépos 1995, c. 486, 488), the time when RBTF
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Table 1. Correlation of typologies of medieval building ceramics
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I — Group 16 — — Red-paste roof
tile with engobe,
14%—15% c. — — — Group IIT
1 — Group I | Groupl — — — — —
9 _ _ _ _ _ _ _ _
3 Group Ia — — — — — Group IIT —
4 — — — — — Group IV — —
5 Group II — — — Group II — — —
6 — — — — — — Group IV —
Ich | — |Group of the cher-
sonesos paste — — — — Group I — Group I
II — — Group II | Group IT — Group I | Group I | Group I | Group II
1 _ _ _ _ _ _ _ _
2 Group IIT — — — — — — —
3 Group IV — — — — — — —
I | — — Group IIT | Group IIT — — — — —
2 — — — — Group IIT — Group IIT —

has been destructed and where are not any forms
of UF on its Flanged tiles (Kasmauma u gp. 2014,
c. 120—123).

Flanged tiles without LC. The beginning of
the transition to the manufacture of Flanged tiles
without LC was initiated no later than the mid-
900s. The basis for the dating is complex from
excavations of the temple on the Unnamed cape
(Amraesa 2005, c. 484—485). It has Flanged tiles
with poorly defined (transitional) LLC and they
got into the roof as a late repair (Momncees 2018b,
c. 153). The time of active using of this technolo-
gy falls on the mid-900s—beginning of the 1100s.
The chronology bases on two complexes: floors
with Flanged tiles without LC from rooms 5 and
6 near the curtain XVII (Pomamnuyx 2004, c. 85)
and the building phase of XLV block (Klenina et
al. 2018, p. 154) in Chersonesos. The end of the
manufacture of Flanged tiles without L.C should
be attributed to the time no later than the mid-
1200s (Klenina et al. 2018, p. 155—156).

The typology of medieval flanged tiles of
the South-Western Crimea.

Group I: TPC Ilka. The paste is compact,
well mixed, apparently made of clay from early
Cretaceous deposits. Finished tiles are of various
hues of red. The paste contains lime, lime gravel,
chamotte, particles of ferrous compounds and ar-
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gillite. The surface may be coated with engobe of
the same color as the tiles or in various shades of
yellow.

TPC that was producing the group I situates
on the northeastern slope of Ilka mountain, in
the col of Bajrachtan-Jer (water-parting between
the Adym-Chokrak and Belbek valleys) (fig. 1).
Archaeological geomagnetic exploration local-
ized more than 20 kilns on the territory of TPC
Ilka — four of them were excavated (Haymenro u
op. 2013, c. 67).

Subgroup 1 (fig. 2). The paste is compact, well
mixed, apparently made of clay from early Cre-
taceous deposits. Finished tiles are red (10R6/6;
2.5YR6/4; 2.5YR6/6; 5YR6/4; 5YR6/6)!. The
paste contains lime, lime grus, chamotte from
red colored or black ceramic, particles of ferrous
compounds. The surface coats with engobe of the
same color as the tiles or red color.

I/1 has dated back to the edge of the 700s/800s—
900s (maybe also 700s*) by many identified frag-
ments and archaeological full forms ? from exca-
vations of Chersonesos, Eski-Kermen, Mangup,

1. Numbers of colors are made by the soil chart Munsell
(Color Munsell 1996).

2. «Archaeological full forms» in compact notation is
«AFF».
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Pampuk-Kaya, TPC Ilka, settlements Baga,
Markur, Varnutka Simeiz, Upper Oreanda (sup-
plement; tabl.2) and analogies from RBTF.
Flanged tiles. The soubgroup has 5 classes (sup-
plement) and 16 variants (fig. 6; supplement).
Class 1 (variants 1, 6, 8—9, 15—16 — fig. 6; sup-
plement; tabl. 2) was found during excavations of
Chersonesos, Mangup, settlements Baga and Var-
nutka, Simeiz, TPC Ilka, Upper Oreanda (supple-
ment). Class is the earliest due to FTF. So, it can
be determined* by the time of 1% half of the 800s
and, possibly, earlier time. Class 2 (variants 10—
11 —fig. 6; supplement; tabl. 2) was found during
excavations of Mangup and the settlement Baga
(supplement). The class doesn’t have UF, thatis a
marker of late time. However, LC of the class are
similar to class 4, which already has UF. We can
assume, that class 2 belongs to later time, than
class 1. Class 8 (variant 7 — fig. 6; supplement;
tabl. 2) was found during excavations of TPC Ilka
(supplement). Transitional form of UF shows,
that the production of classes 1 and 2 has already

stopped and class 4 has not yet begun. Therefore,
class 3 belongs* to the 850—860s. Class 4 (vari-
ants 2—5, 13, 17 — fig. 6; supplement; tabl. 2)
was found during excavations of Chersonesos,
Eski-Kermen, Mangup, Pampuk-Kaya, TPC Ilka
and settlement Markur (supplement). Flanged
tiles of the class have well-formed UF, belongs
to final stage of the life of the settlement in La-
gernaya Gully in Mangup (Mowucees 2011, c. 174,
176, 180, 182, puc. 2). Moreover, 1/1/17 exists in
complexes of 880s in Chersonesos (fImraesa u np.
2018b, c. 123). Class 4 cannot be later than the
950s, when the process of degradation of LC has
begun. Therefore, class belongs* to the 27 half
of the 800s — 1%t half of the 900s. Class 5 (vari-
ant 12 — fig. 6; supplement; tabl. 2) was found
during excavations of Mangup (supplement).
Class is the earliest due to FTF and belongs* to
the 700s — 1*t half of the 800s.

Subgroup 2 (fig. 2). The paste is compact,
well mixed, apparently made of clay from ear-
ly Cretaceous deposits. Finished tiles are red

Table 2. Chronology of groups I, Ich

Group gsrgzp Class | 400s 500s 600s 700s 800s 900s 1000s | 1100s | 1200s | 1300s | 1400s
I 1 1
2
3
4
5
9 _
1
2
3
4 1
2
3
4
5 1
2
3
6 —
Ich 1 1
2
3
2 1
2
3
4 1
2
3
5 —
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Group IIT

Fig. 5. Technological and morphological typology of medieval building ceramics (Flanged
tiles) from the South-Western Crimea, groups and subgroups

(5YR7/8; 7.5YR7/4). The paste contains lime
and huge particles of ferrous compounds (0.5—
2.0 cm).

Roof tiles of the subgroup were found during
excavations of defense wall A-XIX in Mangup
(Demir-Kapu cleft), layers of building the fortress
on Mangup plateau in the middle of the 500s
(Teprier, Manaes 2005, c. 322—325, 328—330,
344). Moreover, it was found during excavations
of the 1200s kiln on TPC Ilka (Mowuceer 2013,
c. 33—34; 2014a, c. 284). Finds from Mangup
determine the chronology of the subgroup in the
middle of the 500s (tabl. 2). The condition of the
finds doesn’t allow to divide it into classes.

Subgroup 3 (fig. 2). The paste is compact, well
mixed, apparently made of clay from early Cre-
taceous deposits. Finished tiles are red (5YR7/6;
5YR6/6; 7.5YR7/4). The paste contains lime (large
number of small nodules or their concentrated ac-
cumulations are on the chip of the tile) and parti-
cles of ferrous compounds. The surface is coated
with engobe of light-yellow color (2.5YR8/2).

1/8 is dated back to the 2" half of the 1200s
(Moucees 2014b, c.286—287; Klenina et al.
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2018, p. 159) and was made by TPC Ilka (fig. 1;
tabl. 2) in kilns 3 and 10, which were archaeologi-
cally investigated (Mowuceer 2014a, c. 279—278,
284, 300—302, puc. 2—4; Teperterko u ap. 2020,
c. 114—115; Moisieiev 2018, p. 259—262). Flang-
ed tiles. The subgroup has 3 classes (supplement)
and 54 variants (fig. 6—7; supplement). Class 1
(variants 3—7, 9—10, 12—13, 17—20, 22, 24—
25, 29, 32—39, 43—45, 50—51 — fig. 6—7; sup-
plement; tabl. 2) was found during excavations of
Chersonesos, Eski-Kermen, Isar-Kaya, Mangup
and TPC Ilka (supplement). The class has been
dated by finds from excavations of the block in
the central part of Eski-Kermen (3asanckas
2008, c. 294). The mass origin of it from destruc-
tion layers of the end of the 1200s indicates that
tiles were produced during the great rebuilding
of the block in the mid-1200s. Class 2 (variants
2, 8, 11, 15—16, 23, 26, 40, 42, 46—47, 53 —
fig. 6—7; supplement; tabl. 2) was found during
excavations of Chersonesos, Eski-Kermen and
TPC Ilka (supplement). Its chronology is related
to the dating of classes 1 and 3. It takes mid-
dle position by morphological features (supple-
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ment) ' between them and belongs to the 2" half
of the 1200s. Class 3 (variants 1, 14, 27, 30 —
fig. 6—7; supplement; tabl. 2) was found during
excavations of Chersonesos, Eski-Kermen and
TPC Ilka (supplement). The class is the earliest
with archaic drained roll.

Subgroup 4 (fig. 2). The paste is compact, well
mixed, apparently made of clay from early Cre-
taceous deposits. Finished tiles are red (5YR7/6;
5YR6/6; 7.5YR7/4). The paste contains natural
sand, which often concentrates in spherical accu-
mulations. The surface is coated with engobe of
the same color as the tiles, but sometimes it can
be lighter (2.5YR8/2) than a chip of the tile.

The production of 1/4 (tabl. 2) started at the end
of the 1200s (Klenina et al. 2018, p. 159; Momcees
2014Db, c. 287) and stopped not earlier than 1462 —
early 1470s (Mowucees u np. 2019, c. 40, 48). Flang-
ed tiles. The subgroup has 4 classes (supplement)
and 22 variants (fig. 7—8; supplement). Class 1
(variants 1, 6—7, 13, 16—20 — fig. 7—8; sup-
plement; tabl. 2) was found during excavations
of Eski-Kermen, Mangup and TPC Ilka (supple-
ment). It has been dated back by some variants
from Eski-Kermen by the edge of the 1200s —
1300s (Momucees 2014b, c. 287). Class 2 (variants
3—>5, 21 — fig. 7—S8; supplement; tabl. 2) was
found during excavations of Chersonesos, Eski-
Kermen, Mangup, settlement Varnutka and TPC
Tlka (supplement). It has been dated back to the
1%t half of the 1300s (Klenina et al. 2018, p. 159).
Class 3 (variants 2,9—10, 14 —fig. 7; supplement;
tabl. 2) was found during excavations of Eski-Ker-
men, Mangup 2, settlement Varnutka and TPC
Ilka (supplement). Its chronology is related to the
dating of classes 2 and 4. Class 3 takes middle po-
sition between them due to its morphological fea-
tures (supplement) ® and belongs to the middle of
the 1300s. Class 4 (variants 8, 11—12, 15 — fig. 7;
supplement; tabl. 2) was found during excavations
of Eski-Kermen, Mangup and TPC Ilka (supple-
ment). 1/4/15 formed a large group of AFF and
fragments in destroyed roof of the temple of TPC
Ilka and it can be defined as one of huge «repairs» *
(Momucees 2014b, c. 290—291, 299—300, Tab. 5).
It was the latest during the last building period
of the temple at the end of 1300s — 1 half of the
1400s. Momuceer 2014b, c. 279).

1. Class 1, that is late one, has bad defined transition
from side flange to the field of a flanged tile. Class 3,
that is the earliest, has archaic drained roll.

2. The handicraft mark 1/4/2 (class 1) is very similar
to the mark 1/4/1 (class 1). Therefore, it is easy to
confuse them in the works of A. L. Jacobson and
other researchers. Thus, it isn’t known for sure,
which variant and class it is (Msix 1990, c. 230,
puc. 6: 33, 34; Tuxamosa 1953, c. 431, puc. 1: 46;
Arobcon 1979, c. 101, puc. 63: 76—82).

3. Class 3 has transitional form of a side flange from
high one (class 2) to low one (class 4).

4.1/4/15 in the publication of the complex was
misinterpreted as a «first set» of the roof tiles, which
were used during the building.
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The class ® was found on the esplanade of the
Citadel of Mangup ¢ (Moucees 2014b, c. 288) and
is dated by the time no later than the 1420s (Masiig
2009, c. 134). 1/4/15 was found during excava-
tions of Eski-Kermen in 1936—1937 (Moucees
2018a, c. 190, 168—169, puc. 15, 15) which was
abandoned in the 1* half of the 1300s (A#16abumH,
Xamipemuuosa 2011, c.429; Tecmeumro 2020,
c. 252). Therefore, class dates by the time of the
mid-1300s — 1%t quarter of the 1400s.

Subgroup 5 (fig. 2). The paste is compact, well
mixed, apparently made of clay from early Creta-
ceous deposits. Finished tiles are red (2.5YR6/8).
The paste contains big and medium particles of
red and black chamotte. The surface is coated with
engobe of the same color as the tiles (5YR7/6).

Lower chronological limit of the production
of I/57 1s connected to the time of formation of
tile collapsing in Lagernaya Gully on Mangup
in the end of the 800s — beginning of the 900s 8
(Momcees 2011, c. 177). The upper limit* of the
production of I/5 is the mid-900s because some
variants (I/5/1, 1/5/10) have poorly defined (tran-
sitional) LLC form (tabl. 2). Flanged tiles. The sub-
group has 3 classes (supplement) and 16 variants °
(fig. 8; supplement). Class 1 (variants 4, 6—7, 9,
11—13, 15 — fig. 8; supplement) was found dur-
ing excavations of Chersonesos, Eski-Kermen and
settlement Varnutka (supplement). Class 2 (vari-
ants 1, 3 and 5 — fig. 8; supplement) was found
during excavations of Eski-Kermen and TPC Ilka
(supplement). Class 3 (variant 10 — fig. 8; sup-
plement) was found during excavations of Eski-
Kermen (supplement).

Subgroup 6 (fig. 1). The paste is compact, well
mixed, apparently made of clay from early Creta-
ceous deposits. Finished tiles are of various hues
of red (5YR6/6; 2.5YR6/8; 2.5YR6/6; 2.5YR5/S;
5YR6/8). The paste contains a lot of lime, lime
and quartz gravel, particles of ferrous compounds
and argillite (0.02—0.5 cm) and small particles of
another black mineral. The surface is coated with
engobe of the same color as the tiles.

The subgroup was found during excavations of
Eski-Kermen (supplement; tabl. 2). Presumably,
the chronological location of 1/6 is between the
900s — mid-1200s (Moucees 2018a, c. 169) and
need redefining.

5. 1/4/8, 1/4/15.

6. Unfortunately, the complex of the Citadel of Man-
gup hasn’t been yet completely published: there are
only statistics and the definition of some variants
(Momncees 2014b, c. 288).

7. There are no tiles of I/5 in the publication of the
complex. Nevertheless, the methodology demands to
make chipping and photo fixation of all groups and
subgroups of tiles, which were defined in the complex.
After some time I/5 was found in this data.

8. The number of 1/5 pieces was low. Therefore, we can
say, that they had been brought to the roof in the
end of its existing.

9. 1/5/2, 1/5/8, 1/5/14, 1/5/16 have no defined classes.
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Group Ich: tile production center Cher-
sonesos !. The paste is compact, well mixed,
apparently made of clay from Miocene deposits.
Finished tiles are red. The paste contains an ad-
mixture of lime. The surface is coated with light-
yellow engobe.

Kilns that were producing such tiles were exca-
vated on the north side of the Akhtiar bay 2 (the
800s) (ITapmmua Ta im. 2001, c. 69—70; Perxosa
1982, c¢. 149—151), in Chersonesos (the 1000s—
1100s (Axobcon, 1950, c. 154—155) and the end
of the 1100s — beginning of the 1200s (Prrxos
2001, c. 294)). Probably, this TPC includes kilns in
Kady-Koy in ancient, apparently, early medieval
times (Capuoscku 2005, c. 119—132; CapHoBCKH,
Casensa 2000, c. 61; Ouiunnnerxo 1998, c. 116)
and in the delta of the Belbek River, 1600s — be-
ginning of the 1800s (Caestsa 1989, 1. 20—22).

Subgroup 1 (fig. 2). The paste is compact, well
mixed, apparently made of clay from Miocene de-
posits. Finished tiles are red or purple (10R7/6;
2.5YR6/6; 2.5YR7/6) and compact. The paste con-
tains an admixture of lime, which concentrates
in concretions with diameter of 0.05—0.2 cm. The
surface is coated with white engobe with yellow
gradation (10YR8/4; 10,5YR&/3) on both sides.
Finished tiles have engobe similar to the engobe
of class 52 amphora of «XK-95» (Pomanuyk u ap.
1995, c. 73—77). On the back side of Flanged tiles
you can see the characteristic caverns, probably
from burnt lime.

The chronology (tabl. 2) of the subgroup is the
1000s — 1¢* half of the 1200s (Klenina et al. 2018,
p. 154—155). Lower chronological limit is con-
nected with the production of Ich/4 because some
tiles of Ich/1 from excavations of monastery com-
plex on the Vinery cape (Fiolent area) have UF
with extra width on upper edge. The upper date
should be redefined due to the beginning of pro-
duction of Ich/3. Flanged tiles. The soubgroup has
3 classes (supplement) and 18 variants ? (fig. 8;
supplement). Class 1 (variants 1, 5—6, 10—
fig. 8; supplement) was found during excavations
of Chersonesos and Eski-Kermen (supplement).
Class 2 (variant 7 — fig. 8; supplement) was
found during excavations of Chersonesos (supple-
ment). Flanged tiles have bad defined L.C on the
inner side. This is a chronoindicator® of the mid-

1. The addition of «ch» to the number of the group means
«Chersonesos». It means, that this group belongs to
the Chersonesos tile production center and that in
the typologies of Chersonesos's tiles it traditionally
has number «I» (Pomanuayx 2004, c. 42). The name
of tile production center is conditional. Its exact
location is still discussed. The product range of tile
production center has special molding compound,
which differ from other building ceramics. It has
compact texture, smooth molding compound and
various amounts and forms of impurities of natural
lime.

2. Radiogorka pier.

3. Ich/1/2-4, Ich/1/11-17 have no defined classes.
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900s (Momcees 2018a, c. 150—151, 153). Class 3
(variants 8—9 — fig. 8; supplement) was found
during excavations of Chersonesos (supplement).

Subgroup 2 (fig. 2). The paste is compact, well
mixed, apparently made of clay from Miocene de-
posits. Finished tiles are red (2.5YR7/6; 2.5YR6/4;
5YR7/6; 5YR7/8). The paste contains a nota-
ble admixture of lime, the body of Flanged tiles
have cracks of irregular shape formed during fir-
ing. Tiles of Ich/2 are delaminated. The surface
is coated with white and sometimes light-green
(2.5YR6/1; 5Y8/1) engobe. It covers facial side but
not rear side. Products are rough due to the use
of coarse backfill.

The chronology (tabl. 2) of the subgroup is the
mid-1200s — 1%t half of the 1300s. (JIbicenko,
Tecneuxro 2002, c. 269—270; Klenina et al. 2018,
p. 148, 151). Flanged tiles. The subgroup has 3
classes (supplement) and 41 variants * (fig. 8—9;
supplement). Class I (variants 1, 3, 15, 30 —
fig. 8—9; supplement; tabl. 2) was found during
excavations of Chersonesos and Eski-Kermen
(supplement). It is the oldest one and the begin-
ning of its production (Ich/2/1) is synchronous
with a rebuilding of the block in the mid-1200s
(Klenina et al. 2018, p. 151). Class 2 (variants 4—
5, 7—12, 14, 16—22, 25—26, 35—36, 39—41 —
fig. 8—9; supplement; tabl. 2) was found during
excavations of Chersonesos and Eski-Kermen
(supplement). Findings of the class are the most
numerable and their production has been dated
back to the prosperity of the South-Western Cri-
mea in the 2" half of the 1200s. Class 8 (vari-
ants 6, 23 — fig. 8—9; supplement; tabl. 2) was
found during excavations of Chersonesos and
Eski-Kermen (supplement).

Subgroup 3 (fig. 2). The paste is compact, well
mixed, apparently made of clay from Miocene de-
posits. Finished tiles are from brownish-red to
purple (2.5YR6/6; 2.5YR6/8; 2.5YR7/8; 5YR5/6;
5YR6/6; 5YR6/8). The paste contains a notable
admixture of lime (small spherical concretions).
Fired tiles are compact and slightly delaminated.
The surface is coated with yellow (10YR&/3) en-
gobe and significantly delaminated. Flanged tiles.
The subgroup has 3 variants (fig. 9; supplement).
It was found during excavations of Chersonesos
and Ilyaz-Kaya (supplement). Ich/3 is later than
Ich/1 and has some similar morphological fea-
tures: short LC. Therefore, the beginning of its
production cannot be seen* before the turn of the
1000s—1100s, when Flanged tiles didn’t have L.C
(tabl. 2).

Subgroup 4 (fig. 3). The paste is compact, well
mixed, apparently made of clay from Miocene
deposits. Finished tiles are from light-red to
purple (2.5YR6/4; 2.5YR6/8; 5YR6/6). The paste
contains an admixture of lime (points and occa-
sional spherical concretions of this substance).

4.1ch/2/2, Ich/2/13, Ich/2/24, 1ch/2/27-29, Ich/2/36-37
have no defined classes.
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Fired tiles are compact. The surface is sometimes
coated with yellow (7.5YR7/6; 10YR7/3) engobe.
It covers facial side, not rear side.

Flanged tiles have FTF, well and badly formed
UF, well and badly defined L.C. Tiles were found
during excavations of monastery complex on
the Vinery cape (Fiolent area), Chersonesos and
TPC on the Northern bank of Akhtiar bay (sup-
plement). Findings from the monastery on the
Vinery cape have analogies in morphology ! to
the material from excavations of Semikarakorsk
fortress (Moucees 2015, c¢. 159—160). Therefore,
chronology of Ich/4 is the 700s — mid-1000s
(Klenina et al. 2018, p. 156), but not later than
the start of production of Ich/1 (tabl. 2). Flanged
tiles. The subgroup has 3 classes (supplement)
and 4 variants (fig. 9; supplement). Class 1 (vari-
ant 1 — fig. 9; supplement; tabl. 2) was found
during excavations of monastery complex on the
Vinery cape (Fiolent area) (supplement). It is
the oldest one (has FTF) and dates back* to the
edge of the 700s/800s and, perhaps, earlier time.
Class 2 (variant 2 — fig. 9; supplement; tabl. 2)
was found during excavations of monastery com-
plex on the Vinery cape (Fiolent area; supple-
ment). Tiles of the class have bad defined UF. In
addition, class 2 has analogies from the Semika-
rakorsk fortress (but without UF). The site has
chronology of the 700s/800s—840s (Momucees
2015, c. 156). Therefore, the class has chronology
the 1% half of the 800s — mid-800s. Class 3 (vari-
ants 3—4 — fig. 9; supplement; tabl. 2) was found
during excavations of Chersonesos and TPC on
the Northern bank of Akhtiar bay (supplement).
They were producing tiles in the 2" half of the
800s—1000s (Klenina et al. 2018, p. 156), but not
later than the start of production of Ich/1.

Subgroup 5 (fig. 3). The paste is compact, well
mixed, apparently made of clay from Miocene
deposits. Finished tiles are dark red (10R6/4;
10R6/6). The paste contains admixture of lime
(concentrate in spherical concretions about 0.1—
0.3 cm), fine chamotte, sandstone quartz grit.
There are fine pebbles and mica on rear side of
the product. Fired tiles are compact. The surface
is coated with white (2,5Y 8/2) engobe.

The chronology (tabl. 2) of the subgroup is the
2nd half of the 400s — 1% half of the 600s (I'epires,
Mamnaes 2005, c. 322—325; Moucees 2013, c. 171;
Pomawmuyr 1976, c. 156—157, puc. 1: 1; Amraesa
u ap. 2018a, c. 334). Flanged tiles. (fig. 9; supple-
ment) were found during excavations of Cherson-
esos and Mangup (supplement).

Group II. These items were molded of a porous
paste with an admixture of chamotte meant to
decrease its plasticity. The clay apparently origi-
nated from mid-Jurassic deposits. Baked tiles are
in various shades of red, sometimes coated with
sleazy whitish engobe.

1. The flanged tile has side flange with wedge-form. Also
it has bad defined UF. Form of the L.C is unknown.
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The group is conditional. So far four TPC sup-
plying tiles of this group have been discovered:
Bodrak (Mowmcees 2013, c. 170, 175; Ilapmmua
ta 1g. 2001, c. 71—72; Axobcon 1979, c. 54—56,
puc. 29—30), Laspi with Batiliman and Ilyaz-
Kaya sites (Jom0Oposcrmit 1974, c. 19, 21—22,
puc. 7, 10; ITapmuua 1974, c. 78, 81—82, pmc. 19:
9; 82: 10, 19, 32, 39—46; Ilapmmuua ta 15. 2001,
c. 67—68; @upcor 1990, c. 406—407, 431—432,
puc. 145, 159), Kanaka (Ilapmmua Ta im. 2001,
c. 56—58; fArxobcom 1979, c.48—53, pwmc. 26—
28), Choban-Kule (Moucees 2018b, c. 151, 154;
ITapmmmaa Ta im. 2001, c¢. 58—60; Axobcon 1979,
c. 40—48, puc. 20—25) (fig. 1).

The products of the group were manufactured
from the clay with a high degree of plasticity.
Such raw material demanded from craftsmen to
reduce plasticity to prevent cracking of tiles dur-
ing shrinkage. Evidences of using this technology
became a criteria to determine building ceramics
as «group 2» («rpymma 2») in the historiography
(Pomanuyr 2004, c. 43).

Subgroup 1: TPC Bodrak (fig. 7). The paste
is porous, well mixed (uniform distribution of
admixtures), apparently made of clay from mid-
Jurassic deposits. Finished tiles are red, orange,
rarely of burgundy color (2.5YR8/4; 2.5YR7/6;
5YR7/6; 5YR7/8). The paste contains admixture
of lime (small amount of white and beige color
nodules of different size), concretions of chamotte
of irregular shape, quartz gravel and particles of
ferrous compounds with ellipse and round form,
which form the texture of chipping. The surface
could be coated with engobe (2.5YR7/4; 2.5YR6/2;
2.5YR6/4).

The subgroup was being produced by TPC
Bodrak (fig. 1). The lower chronological limit*
of II/1 dates back to the 1* half, probably closer
to the mid-800s. It was determined by FTF on
class 1. Classes with UF are dated by the mate-
rials from excavations of the temple on Tuzlukh
hill (860s — 880s — tabl. 3; Tecmenro, Mycuu
2015, ¢. 17, 21—22, 131, 134). It points on the ac-
tive production of the subgroup. II/1 exists in the
complex of the edge of the 800s/900s from exca-
vations of Mangup 2 (Mowucees 2011, c. 174). The
upper chronological limit of the subgroup is dated
to the mid-900s and is determined by well-de-
fined LC (Mowucees 2018b, c. 153—154). Flanged
tiles. The subgroup has 6 classes (supplement)
and 17 variants ® (fig. 10; supplement). Class 1
(variants 6, 17 — fig. 10; supplement; tabl. 3) was
found during excavations of Chersonesos and the
temple on Tuzlukh hill (supplement). The class

2. There is no tiles of soubgroup II/1 in the publication
of the complex. Nevertheless, his methodology
demands to make chopping and photo of all groups
and subgroups of tiles, which were defined in the
complex and after some time II/1 was found in this
data.

3. 11/1/4, 11/1/11—12, 11/1/14, 11/1/16 have no defined
classes.
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Table 3. Chronology of groups II, III, IV

Group gsrggp Class | 400s 500s 600s 700s 800s 900s 1000s | 1100s | 1200s | 1300s | 1400s
II 1 1
2
3
4
5
6
2 1
2
3
3 1
2
3
4
5
4 _
1
2
6 1
2
7 1
2
3
8 1
2
9 _
10 1
2
11 —
12 —
III 1 1
2
9 —
3 1
2
4 _
5 —
6 —
v 1 —
2 —

has FTF. However, the first building period of | (supplement). Findings have FTF and bad defined
the temple begins in the middle — 2" third of the | UF. It means that the class was being produced
800s (Tecnenro, Mycuu 2015, c. 17, 21—22, 268). | during the time of formation of tradition to make
Therefore, class 1 attributes to the mid-800s. | Flanged tiles with UF. The chronology of the
Class 2 (variant 7 — fig. 10; supplement; tabl. 3) | class is the 850s—860s. Class 3 (variants 8—10,
was found during excavations of Chersonesos | 13, 15 — fig. 10; supplement; tabl. 3) was found
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during excavations of Chersonesos, Simeiz and
the temple on Tuzlukh hill (supplement). Finds
from excavations of the temple give us possibility
to date the class to the time of the 2°¢—3" third
of the 800s (Tecienko, Mycun 2015, c. 17, 21—
22, 131, 268). Class 4 (variant 2 — fig. 10; sup-
plement; tabl. 3) was found during excavations
of Eski-Kermen (supplement). The chronology of
the class is connected to the dating of classes 3
and 6. Class 5 (variant 1 — fig. 10; supplement;
tabl. 3) was found during excavations of Eski-Ker-
men and settlement Varnutka (supplement). The
class is close to class 4 by its morphology (and,
maybe, time). Class 6 (variants 3, 5 — fig. 10;
supplement; tabl. 3) was found during excava-
tions of Eski-Kermen and Partenit (supplement).
There is no flanged tile with lower part of tile.
However, in the catalog of building ceramics of
Chersonesos there is flanged tile «Y38-9» without
LC (Pomanuyr 2004, puc. 46: 2). The upper part
of mark «¥Y38-9» is similar to the upper part of
mark II/1/5. It is possible that flanged tile «Y38-
9 belongs to class 6. If this suggestion is correct,
dating® of class 6 is time after the mid-900s.

Subgroup 2: TPC is unknown (Choban-
Kule?) (fig. 3). The paste is porous, bad mixed,
apparently made of clay from mid-Jurassic depos-
its. Finished tiles are red (10R5/6). The paste con-
tains admixture of lime (small amount of beige
color spherical nodules), concretions of chamotte
with irregular shape (red color, small and large
size with; black color medium and large size) and
a lot of quartz sand. The surface could be coated
with light-yellow engobe (2.5YR7/4; 5YR7/4).

The place of the production of the subgroup
is unknown. Perhaps, it was TPC Choban-Kule
(fig. 1). For instance, finds from archaeological
works on the site of TPC are very close and simi-
lar to IT/2, but with small variations: more admix-
ture of chamotte and lime !. The last admixture
makes chips of tiles variegated. The chronology
of I1/2 is disputable. At first, it was dated to the
2rd half of the 1200s ? (Basagckas 2008, c. 294,
305). However, the complex from the temple
on the Unnamed cape (mid-900s) and from the
prison-tank in block VII of Chersonesos (the
end of the 1000s — beginning of the 1100s) con-
tradict this chronology (Moucees 2018b, c. 154).
Flanged tiles of the subgroup have some classes
without LC and some with it. Therefore, we can
date II/2 to the time of the 900s — beginning of
the 1100s (tabl. 3). Flanged tiles. The subgroup
has 3classes (supplement) and 15 variants ?
(fig. 10; supplement). Class 1 (variants 1—7, 9,
11, 13—14 — fig. 10; supplement; tabl. 3) was
found during excavations of Chersonesos, Eski-

1. Collection of Choban-Kule survey in 1962 in Alushta
museum of local history.

2. I. A. Zavadskaya identified and publicized soubgroup
2 at first time. In her researches it has name «rpym-
ma 3» («group 3») (Baajgckas 2008, c. 301).

3. I1/2/15 has no defined classes.
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Kermen, Ilyaz-Kaya, Isar-Kaya, Laspi, Mangup,
Oreanda, Partenit, settlement Varnutka and the
temple on the Unnamed cape (supplement). The
chronology™* is the 1 half of the 900s (one vari-
ant of class 1 has a transitional bad defined LC).
Class 2 (variant 8 — fig. 10; supplement; tabl. 3)
was found during excavations of the temple on the
Unnamed cape (supplement). The chronology is
the mid-900s (Mowucees 2018b, c. 151—152, 154).
Class 3 (variants 10, 12 — fig. 10; supplement;
tabl. 3) was found during excavations of Cher-
sonesos, Gurzuf fortress, Partenit, settlements
Oreanda and Upper Massandra (supplement).
Flanged tiles of the class don’t have LC — so they
were dated back*® to the 2" half of the 900s — be-
ginning of the 1100s.

Subgroup 3: TPC Bodrak (?) (fig. 3). The
paste is porous, bad mixed, with rough surface,
apparently made of clay from mid-Jurassic de-
posits. Finished tiles are red (10R4/8). The paste
contains admixture of lime, concretions of red
chamotte (sometimes it can be black or nearly
black).

The place of the production of the subgroup is
unknown, but most probably it was TPC Bodrak
(Moucees 2018a, c. 171). The chronology of 1I/3
is the same as final building periods of Eski-Ker-
men fortress (the 2" half of the 1200s—1°* half
of the 1300s — tabl. 3), possibly, slightly earlier
and later time (3asamckas 2008, c. 305—306;
Tecienro 2020, c. 252). Flanged tiles. The sub-
group has 5 classes (supplement) and 33 vari-
ants * (fig. 10—11; supplement). Class 1 (variants
1, 4,7, 9, 17, 22, 28—33 — fig. 10—11; supple-
ment) was found during excavations of Cher-
sonesos, KEski-Kermen, Ilyaz-Kaya, Isar-Kaya,
settlements Laspi, Mangup, Varnutka and the
temple on Krestovaya mountain in Alupka (sup-
plement). Class 2 (variants 1, 5—6, 8, 18—19,
21, 23—24 — fig. 10—11; supplement) was found
during excavations of Chersonesos, Eski-Kermen,
Ilyaz-Kaya and the settlement Upper Massandra
(supplement). Class 3 (variants 12, 16, 20, 29 —
fig. 11; supplement) was found during excava-
tions of Chersonesos, Eski-Kermen, Ilyaz-Kaya,
Isar-Kaya, Partenit and settlement Varnutka
(supplement). Class 4 (variant 15 — fig. 11; sup-
plement) was found during excavations of Cher-
sonesos, Eski-Kermen, Ilyaz-Kaya, Isar-Kaya,
Partenit and settlement Varnutka (supplement).
Flanged tiles of the class were found during exca-
vations of complexes that had formed in the late
1200s (Msrr 1990, c. 240) or had started form-
ing at the turn of the 1200s — 1300s (ITapmmuua,
1988, c. 38—39, 46—48; Pomanuyr 2004, c. 65;
Cumonosa 1980, c. 104) or in the 1300s (Axobcou
1979, c. 132). The fact, that one class is found in
the layers, which belong to two consecutive peri-
ods, indicates, that the production of it began just
before the destruction of Chersonesos and Isar-

4. I1/3/2-3, 11/3/25-26 have no defined classes.
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Kaya in the late 1200s. Class 5 (variants 10—11,
13—14, 27 — fig. 11; supplement) was found dur-
ing excavations of Chersonesos and Eski-Kermen
(supplement). Handicraft mark II/3/5 class 5 has
some similarity with I1/3/28 class 1. Therefore, we
can say that they have chronological connection.

Subgroup 4: TPC Ilyaz-Kaya (fig. 3). The
paste is porous, bad mixed, apparently made of
clay from mid-Jurassic deposits. Finished tiles
are red (10R7/6; 2.5YR7/6; 5YR6/8). The paste
contains admixture of clotted lime, big concre-
tions of red chamotte, oligoclase gravel and ar-
gillite. Sometimes there are numerous cavities in
the chip.

The subgroup was being produced by TPC Il-
yaz-Kaya (ITapmmaa 1993, c. 107—109; [1apimua
ta 1H. 2001, c. 56—58), located in Laspi bay un-
der the Ilyaz-Kaya mountain in Choban-Tash
area (fig. 1). Flanged tiles. The soubgroup has
5 variants and one class® (fig. 11; supplement).
They were found during excavations of Oreanda,
Partenit and TPC Ilyaz-Kaya (supplement). The
subgroup has FTF. Therefore, it is attributed* to
the edge of the 700s/800s and some earlier time
(tabl. 3).

Subgroup 5: TPC Ilyaz-Kaya (fig. 3). The
pasteisporous, bad mixed, apparently made of clay
from mid-Jurassic deposits. Finished tiles are red
(2.5YR7/8; 2.5YR6/8; 5YR7/6; 5YR7/8). The paste
contains admixture of solid clotted lime, a lot of
small and medium concretions of red (2.5YR6/6;
5YR6/6) and black (2.5YR6/1) chamotte. Facial
side and side edge of the side flanges are covered
with light-yellow engobe (2.5YR7/4; 5YR7/4).

The subgroup was being produced by TPC Il-
yaz-Kaya. Flanged tiles have FTF, UF, well de-
fined LC. They were found during excavations of
the temple on the Unnamed cape, where 11/5/10
derived from «the first set» of the roof of the tem-
ple. It was built in the 2" half of the 800s and
was destructed in the mid-900s (Amaesa 2005,
c. 484—485). Therefore, chronology* of II/5 is
the edge of the 700s/800s — 2" half of the 800s
(tabl. 3). Flanged tiles. The subgroup has 3 class-
es (supplement) and 12 variants? (fig. 11—12;
supplement). Class 1 (variants 1, 3, 9—11 —
fig. 11—12; supplement) was found during exca-
vations of Chersonesos, Partenit and temple on
the Unnamed cape (supplement). Class 2 (vari-
ant 6 — fig. 11; supplement) was found during
excavations of Chersonesos, Partenit, Biuk-Isar
and settlement Limena (supplement). Class 3
(variant 12 — fig. 12; supplement) was found
during excavations of monastery complex on the
Vinery cape (Fiolent area) (supplement). The
class has FTF. Therefore, it 1s attributed® to the
edge of the 700s/800s.

Subgroup 6: TPC Kanaka (fig. 3). The paste
is porous, well mixed, apparently made of clay

1. II/4/5 has no defined class.
2. I1/5/2, 11/5/4-5, 11/5/7-8 have no defined classes.
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from mid-Jurassic deposits. Finished tiles are
red (2.5YR7/4; 2.5YR6/8; 5YR7/4). The paste con-
tains admixture of chamotte, quarz gravel, sand.
Bodies of Flanged tiles have cracks of irregular
shape.

1I/6 was being produced by TPC Kanaka
(fig. 1). It has FTF and was found in layers of the
first building period of the temple on Tuzlukh
hill, which begins in the middle — 2 third of the
800s (Tecnenxo, Mycun 2015, c. 17, 21—22, 268).
Therefore, I1/6 1s attributed* to the edge of the
700s/800s — 1°t half of the 800s (tabl. 3). Flanged
tiles. The subgroup has 2 classes ? (fig. 12; sup-
plement). Classes 1 (fig. 12; supplement) and 2
(fig. 12; supplement) were found during excava-
tions of TPC Kanaka and the temple on Tuzlukh
hill.

Subgroup 7: TPC Kanaka (fig. 3). The paste
is porous, well mixed with fine-grained structure
apparently made of clay from mid-Jurassic depos-
its. Finished tiles are red (10R7/6; 2.5YR7/6). The
paste contains admixture of lime (small points),
small concretions and ramentums of chamotte of
red color ceramic (shows through the surface of
the flanged tile), small particles of ferrous com-
pounds, quartz gravel and sand. Surface is cov-
ered with light-pink engobe (5YR7/2; 5YR7/3).

1I/7 was made by TPC Kanaka (fig. 1). It has
well defined UF and LC. Therefore, I1/7 is attrib-
uted® to the 2" half of the 800s — 1°* half of the
900s (tabl. 3). Flanged tiles. The subgroup has
3 classes (supplement) and 3 variants (fig. 12;
supplement). Class I (variant 1 — fig. 12; sup-
plement) was found during excavations of Part-
enit and TPC Kanaka (supplement). It is the
earliest due to bad defined UF. Class 2 (vari-
ant 2 — fig. 12; supplement) was found during
excavations of Partenit (supplement). Class 3
(variant 3 — fig. 12; supplement) was found dur-
ing excavations of Partenit and the temple on Tu-
zlukh hill (supplement). It was dated by the ori-
gin of the material from excavations of the temple
on Tuzlukh hill from the layer of destruction no
later than the mid-900s (Teciierxo, Mycus 2015,
c. 268).

Subgroup 8: TPC Ilyaz-Kaya (fig. 4). The
paste is solid, porous, bad mixed with rough sur-
face, apparently made of clay from mid-Jurassic
deposits. Finished tiles are red (2.5YR6/6;
2.5YR7/6; 2.5YR6/8) often with overburnt sur-
face. The paste contains admixture of lime
(small amount in form of points and clots), a lot
of medium-sized chamotte particles of red and
black color ceramic (shows through the facial
and rear surfaces of the flanged tile), argillite
and ferrous compounds. Surface is covered with
white (7.5YR8/2; 7.5YR8/3) or in color of the tile
(7.5YR6/3; 5YR6/6; 5YR7/4; 7.5YR7/4) engobe.

The subgroup was being produced by TPC Il-
yvaz-Kaya (fig. 1). Its Flanged tiles are well rep-

3. There are no defined variants in the subgroup.
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resented in the complex of the 2" building peri-
od of temple on Tuzlukh hill (Tecnenxo, Mycuu
2015, c. 22—26, 64, 73, 268, puc. 3.1: 2; 3.7: 1).
In addition, II/8 has Flanged tiles with bad de-
fined LC (I1/8/4). Therefore, the chronology of the
subgroup* is the 860s/880s — mid-900s (tabl. 3).
Flanged tiles. I1/8 has 2 classes (supplement) and
7 variants ! (fig. 12; supplement). Class I (vari-
ant 1 — fig. 12; supplement) was found during
excavations of TPC Ilyaz-Kaya and the temple on
Tuzlukh hill (supplement). Class 2 (variant 4 —
fig. 12; supplement) was found during excava-
tions of Partenit (supplement).

Subgroup 9: Unknown TPC (fig.4). The
paste is porous, bad mixed with rough surface, ap-
parently made of clay from mid-Jurassic deposits.
Finished tiles are red (2.5YR7/6; 2.5YR6/6). The
paste contains admixture of points and large clots
of lime, a lot of red (10R6/6) and black (2.5YR6/1)
chamotte and argillite. Surface is covered with
light-yellow engobe (10R8/1).

The place of production of the II/9 is unknown.
The chronology is the 1100s — 1%t half of the
1200s (tabl. 3) (Klenina et al. 2018, p. 157, 175,
181, fig. 2: 2, group 2 v. 1). Flanged tiles. The
subgroup has 1 class (supplement) and 1 variant
(fig. 12; supplement). Class 1 was found during
excavations of Chersonesos and Ilyaz-Kaya (sup-
plement).

Subgroup 10: Unknown TPC (fig. 4). The
paste is porous, well mixed, apparently made of
clay from mid-Jurassic deposits. Finished tiles
are red (2.5YR7/6; 5YR6/6; 5YR6/8). The paste
contains admixture of lime, which makes cracks
of irregular shape in the flanged tile body, and
red (2.5YR4/6) chamotte. Surface is covered with
solid white (2.5YR8/1) engobe.

The place of the production of the subgroup is
unknown. Flanged tiles were found in displaced
layers of the temple on Devich’ya hill near Cher-
sonesos (Amaesa u ap. 2018a, c. 121) and in lay-
ers of the mid-1200s — 1%t half of the 1300s as
the secondhand material (Klenina et al. 2018,
p. 158—160). Thus, the chronology of I1/9 belongs
to the 900s — 1 half of the 1200s (tabl. 3). Flang-
ed tiles. The subgroup has 2 classes (supplement)
and 2 variants (fig. 12; supplement). Classes 1
(variant 1 — fig. 12; supplement) and 2 (vari-
ant 2 — fig. 12; supplement) were found during
excavations of Chersonesos.

Subgroup 11: Unknown TPC (fig. 4). The
paste is porous, bad mixed, fragile, apparently
made of clay from mid-Jurassic deposits. Finished
tiles are dark-red (2.5YR5/6; 5YR5/4). The paste
contains admixture of small amount of lime, a lot
of small red (2.5YR4/6) and black chamotte. The
surface of tiles is black (sooted effect), which is
the result of an oxidative firing.

The place of the production of II/11 is unknown.
The chronology is the 1000s — 1%t half of the 1300s

1. I1/8/2-3, 11/8/5-7 have no defined classes.
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(tabl. 3) (Klenina et al. 2018, p. 147—150, 157).
Flanged tiles (fig. 12; supplement) were found
during excavations of Chersonesos and Partenit
(supplement).

Subgroup 12: TPC Bodrak (fig. 4). The paste
is porous, bad mixed, apparently made of clay
from mid-Jurassic deposits. Finished tiles are red
(2.5YR6/4; 5YR6/6). The paste contains admix-
ture of small amount of lime, chamotte, particles
of ferrous compounds and unrecognized black
concretions.

The subgroup was being produced on TPC
Bodrak (fig. 1). The chronology is the 2" half of
400s — 1°* half of 500s (tabl. 3) (Momucees 2014b,
c. 169—170, 175). Flanged tiles (fig. 12; supple-
ment) were found during excavations of Bodrak
and Chersonesos (supplement).

Group III: TPC Suatkan. These items were
molded of compact paste with barely noticeable
additional components of various shades of the
same colors or white color clay and have differ-
ent admixtures (lime, chamotte, river sand, ar-
gillite and so on). They were apparently made of
clay from early Cretaceous deposits. The baked
tiles are in various shades of red and pale yellow.
The surface of Flanged tiles is coated with com-
pact light-yellow (7.5YR6/3; 7.5YR7/6; 2.5YR7/6;
2.5YR8/2; 10YRS&/2; 7.5YR7/6; 7.5YR8/2; 5YR7/6;
5YR7/6; 5YR6/8) or red (5YR7/6) engobe. TPC,
that was producing the group, was discovered in
gully of the Suatkan stream (fig. 1) 2.

Subgroup 1 (fig. 4). The paste is compact
and well mixed, apparently made of clay from
early Cretaceous deposits. Finished tiles are red
(2.5YR6/8; 5YR6/8), with barely noticeable ad-
ditional components of light-red color. The paste
contains admixture of lime (cavities and clots no
more than 0.1 cm long and 0.05 cm width), mica,
a little of large quartz gravel, dark sand (which is
well differentiated and is a main feature in deter-
mining of the subgroup), argillite (little solitary
compounds) and very little cavities of air. There
1s no engobe.

III/1 was found during excavations of the La-
gernaya Gully on Mangup (imbrex), the edge of
the 800s—900s (Momcees 2011, ¢. 174, 181, puc. 4:
6), where it was the late «repair» (Mouceer 2011,
c¢. 180, 182). The subgroup has UF. Therefore the
chronology of it is the 2°? half of the 800s (tabl. 3).
Flanged tiles. ITI/1 has 2 classes (fig. 12; supple-
ment). Classes 1 and 2 were found during excava-
tions of TPC Suatkan (supplement).

Subgroup 2 (fig. 4). The paste is solid, com-
pact and bad mixed with insignificant delamina-
tions, apparently made of clay from early Creta-
ceous deposits. Finished tiles are red (5YR6/4;
5YR7/8; 5YR5/8; 10R6/6), with significant addi-
tional components of white (10YR7/4, 10YRS&/2)
clay. This addition is represented on chips with

2. Excavations were managed by author in 2012—2013.
Unpublicized.
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stains and lenses (it makes chips variegated).
The paste contains admixture of lime and mostly
dark chamotte. Surface is covered with non-solid
light-yellow (7.5YR6/3; 7.5YR7/6; 2.5YR7/6) or
red (5YR7/6) engobe.

Tiles have FTF. Therefore, subgroup is dated*
to the time of the edge of the 700s/800s or ear-
lier time (tabl. 3). Flanged tiles has 2 variants
(fig. 12; supplement). They were found during
excavations of Chersonesos, Mangup, Suren and
TPC Suatkan (supplement).

Subgroup 3 (fig. 4). The paste is fragile, po-
rous and bad mixed, apparently made of clay
from early Cretaceous deposits. Finished tiles
are red (2.5YR6/8). The paste contains admixture
of big particles of red ceramic chamotte (10R6/6;
10R6/8; 10R5/8). Surface is covered with solid yel-
low (10YR7/6) or red (5YR5/8) engobe. Tiles have
significant stratification.

III/3 has bad and well-defined UF. They were
found during excavations of the «Markevich»
basilica ! (the late 800s — 1%t half of the 900s)
(Haymenko m mp. 2017, c. 52), the Lagernaya
Gully on Mangup (the edge of the 800s—900s)
(Moumucees 2011, ¢. 174, 180) and on-ground temple
on Devich’ya Hill, tomb 4 (860s—880s) (fmaesa
u ap. 2018a, c. 123). I1I/3 has more archaic fea-
tures than III/1. Therefore, it is dated to the time
of the 2" half of the 800s (tabl. 3). Flanged tiles.
The subgroup has 2 classes (supplement) and
3 variants (fig. 12; supplement). Class 1 (vari-
ant 1 — fig. 12; supplement) was found during
excavations of Chersonesos, the «Markevich»
basilica and settlement Qoca-Sala (supplement).
Class 2 (variants 2—3 — fig. 12; supplement)
was found during excavations of the «Markevich»
basilica and Mangup (supplement).

Subgroup 4 (fig. 4). The paste is compact and
well mixed, apparently made of clay from early
Cretaceous deposits. Finished tiles are yellow
(5Y8/6; 5Y7/3; 5Y7/4). The paste does not contain
any admixtures.

The chronology of the subgroup is not clear
now. Lower chronological limit is determined by
the dating of I11/1 and III/6. Upper — by the chro-
nology of I11/5. Thus, I11/4 is dated to the 2" half
of the 900s — 1t half of the 1200s (tabl. 3). The
chronology needs to be clarified. Flanged tiles.
(fig. 12; supplement) were found during excava-
tions of TPC Suatkan (supplement).

Subgroup 5 (fig. 5). The paste is compact and
well mixed, apparently made of clay from early
Cretaceous deposits. Finished tiles are yellow
(5Y8/6; 5Y7/6; 2,5Y7/4). The paste contains ad-
mixtures of lime, big particles of black ceramic
chamotte, particles of ferrous compounds and a
lot of sand that makes finely grained structure of
the chip.

1. Archaeological survey was managed by author in
2013.
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IT1/5 was found during excavations of layers of
destruction of the 2 half of the 1200s (tabl. 3) in
central block in Eski-Kermen (3asanmckas 2008,
c. 294) 2. This allows to attribute the subgroup to
this time. Flanged tiles. The subgroup has 1 vari-
ant (fig. 12; supplement) that was found during
excavations of TPC Suatkan (supplement).

Subgroup 6 (fig. 5). The paste is compact and
well mixed, apparently made of clay from early
Cretaceous deposits. Finished tiles are yellow
(2,56Y7/4;5Y7/6; 5Y8/6), with barely noticeable ad-
ditional components of various shades of red. The
paste contains admixture of organic compounds,
which after baking produced tiny cavities, as well
as particles of argillite (with size 0.1—0.2 mm)
and river sand. The surface is coated with com-
pact light-yellow (10YR7/6; 10YR6/4) engobe.

The chronology is the 1000s — mid-1200s
(tabl. 3) (Klenina et al. 2018, p. 160). Flanged
tiles. The subgroup has 1 class (supplement) and
3 variants (fig. 12; supplement). Class I wasfound
during excavations of Chersonesos, Eski-Kermen,
Partenit and TPC Suatkan (supplement).

Group VI. Baked tiles are red (2.5YRG6/8;
5YR6/8; 5YR6/4; 5YR7/8; 5YR5/8; 10R6/6), or-
ange- or straw-colored (10YR8/2). The solid, po-
rous, badly mixed paste contains lime, chamotte,
particles of black argillite, ferrous compounds and
sand. The surface is coated with white (7.5YR6/3;
7.5YR7/6;  2.5YRT/6; 2.5YR8/2; 10YRS8/2;
7.5YR7/6; 7.5YR8/2; 5YR7/6; 5YR7/6; 5YR6/8) or
red (5YR7/6) engobe with different density.

It is not possible to determine the probable
place of origin of raw materials because the group
unites most likely non-Crimean, imported prod-
ucts (Klenina et al. 2018, p. 161). It is possible
that each subgroup of the group represents a sep-
arate TPC.

Subgroup 1 (fig. 5). The paste is fragile,
porous, bad mixed. Finished tiles are orange
(5YRS8/4) or light-yellow (7.5YR7/6; 5YR8&/4) color.
The paste contains admixture of lime, chamotte.

Tiles are dated to the time of the end of the
800s — beginning of the 1100s (tabl. 3) (Klenina
et al. 2018, p. 160; Prxos, Cengurosa, 1999, c. 326;
Preixos, 1998, 1. 8—9). Flanged tiles (fig. 12; sup-
plement) were found during excavations of Cher-
sonesos (supplement).

Subgroup 2 (fig. 5). The paste is solid, porous,
well mixed. Finished tiles are red (2.5YRS&/4;
2.5YR6/6; 7.5YR6/3; 5YR7/6; 5YR6/4; 5YR6/8).
The paste contains admixture of chamotte, black
argillite and ferrous compounds.

Tiles are dated to the time of the 2" half of the
1100s — 1*t half of the 1300s (tabl. 3) (Klenina et
al. 2018, p. 147—148, 160—161). Flanged tiles
(fig. 12; supplement) were found during excava-
tions of Chersonesos (supplement).

2. The author made the identification of artefactual
remains on the site of excavations of central block of
Eski-Kermen in 2003—2008.
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Subgroup 3 (fig. 5). The paste is solid, porous,
well mixed. Finished tiles are orange (5YR7/3;
5YR7/6; 7.5YR6/8; 10YR7/3). The paste contains
admixture of lime, roundish chamotte, ferrous
compounds and sand.

Roof tiles are dated to the time of the 1000s —
mid-1200s (tabl. 3) (Klenina et al. 2018, p. 147—
148,160—161). Flanged tiles (fig. 12; supplement)
were found during excavations of Chersonesos
and Taman fortress (supplement).

Conclusions. The main aim of technologi-
cal-morphological typology of medieval building
ceramics from South-Western Crimea is localiza-
tion of tile production centers and building on this
foundation of formalized description of a material
in such a large region. Application of such typol-
ogy to the materials from various archaeologi-
cal sites (32) showed relations between different
parts of South-Western Crimea and, most impor-
tantly, evidences of an extensive tile production
industry in medieval times. Products of different
tile production centers were determined among
materials from different sites based on division of
building ceramics into groups — subgroups. Divi-
sion of flanged tiles to subgroups — variants —
classes allowed to date investigated materials.
The correlation of results of dating and typologi-
zation on different sites, sometimes located on op-
posite borders of the territorial framework of the
study (for example, Chersonesos and the temple
in Tuzlukh hill) showed a complete coincidence of
chronological conclusions. It proved the accuracy
of results and high potential for universality of
the investigation.

Groups, subgroups and sometimes classes dated
within following periods: the middle of the 400s—
600s (I/2; Ich/5; 11/12), 700s—850/860s (I/1, class-
es 1—2, 5; Ich/4, classes 1—2; I1/1, classes 1—2;
11/4; 11/5; 11/6; 111/2), 850/860s — the middle of the
900/1000s (I/1, classes 2—4; 1/5; I1/1, classes 3—6;
11/2, classes 1—2; 11/5; 11/7; 11/8; 11/10; 111/1; 111/3;
IV/1), the middle of the 900/1000s — first half
of the 1200s (I/6; Ich/1; Ich/3; Ich/4, class 3; I1/2,
class 3; 11/9; 11/10; 1I/11; 111/4; 11l/6; 1V/2; 1V/3),
the second half of the 1200s (I/3; Ich/2; 11/3; I11/5;
1V/2), the edge of the 1200s/1300s — first half of
the 1300s (I/4, classes 1—3; Ich/2, classes 2—3;
11/3), second half of the 1300s — beginning of the
1400s (I/4, classes 3—4). Materials belonging to
the periods of the middle of the 400s—600s, the
850/860s — the middle of the 900/1000s, the sec-
ond half of the 1200s have a well-developed chro-
nology due to the well-investigated archaeological
material and sites of these periods in general. Less
obvious is the chronology of material with date of
the middle of the 700s—850/860s, the edge of the
1200s/1300s — first half of the 1300s and the sec-
ond half of the 1300s — beginning of the 1400s.
It still needs to be improved. Building ceramics,
attributed to the middle of the 900/1000s — first
half of the 1200s has a doubted and «conditional»
chronological position. It must be admitted that
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the work on the chronological stratification of
flanged tiles of this period has just begun.

In addition, for the first time the article funda-
mentally described tiles from seven tile produc-
tion centers localized by groups and subgroups:
Bodrak (subgroups II/1, II/3, II/5, 11/12), Ilka
(group I), Ilyaz-Kaya / Batiliman (subgroup 11/4),
Kanaka (subgroups I1/6—8), Suatkan (group III),
Chersonesos (group Ich) and Choban-Kule (prob-
ably subgroup I1/2). There were also described
imports from at least two tile production centers
(subgroups IV/1, 3 and IV/2) with unknown lo-
calization outside the Crimea. The localization of
production for some subgroups (I1I/9, I1/10, 11/11)
was unsuccessful. But with the large number of
pottery production centers from medieval Crimea,
recorded in the classical study of the problem in
2001 by O. O. Parshina and her co-authors, this
scientific task should be successfully solved in fu-
ture researches.

SUPPLEMENT

TECHNOLOGICAL AND
MORPHOLOGICAL TYPOLOGY
OF MEDIEVAL BUILDING CERAMICS
(TEGULAE) FROM THE SOUTH-
WESTERN CRIMEA. ANALOGIES
FROM A LITERATURE AND
UNPUBLICIZED EXCAVATIONS

Acronyms mean:

a. low upper / side flange — L; medium upper / side
flange — M; high upper / side flange — H; trapezoidal
form — Tf; rectangle form — REf; triangle form — 3f;
roller form — ROf; well defined — WD; bad defined —
BD; false top flange — FTF;

b. CH — Chersonesos; EK — Eski-Kermen; MK —
Mangup-Kale; PART.85—88 — excavations in the
Partenit in 1985—1988 on the site of «Krym resort» !
(ITapmuuaa 1991, c. 70, 71—73; 2002, c. 93); VAR —
Varnutka; TH-Temple — temple on the hill of the Tu-
zlukh; TPC B — tile production center Bodrak; TPC
IL — tile production center Ilka; TPC IK — tile pro-
duction center Ilyaz-Kaya % TPC K — tile production
Kanaka ? (Ako6com 1979, c. 48—49); TPC S — tile pro-
duction Suatkan .

GROUP1I

SUBGROUP1/1

Class 1.Variants: 1, 6, 8—9 and 15—16. Upper edge:
FTF or clear. Side flange: Tf/M. Lower edge: bend (90—
135°) / WD. Were found on: settlement Baga (fIxo6con

1. Collection aren’t publicized now and there are in
funds of Alushta museum of local history.

2. Collection aren’t publicized now. Fragments were
found during excavations in 1992 by E. A. Parshina
and non-archaeological survey by author.

3. Collection aren’t publicized now and there are in
funds of Alushta museum of local history.

4. Survey was managed by author in 2012—2013 (Mo-
ucees u ap. 2013; 2014). Unpublicized.
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1970, c. 157, ta6ur. I: 16); CH (Pomamuyxk 2004, Tads. 24:
y32/2608; Axobcon 1979, c. 25, puc. 10: 258; dmaesa u
ap. 2018b, c. 123); MK (Moucees 2011, c. 178, pmc. 3:
25, 47—50; Twuxamosa 1953, c. 431, Tabm. 1: 1—2;
fAxo6eor 1979, c. 101, puc. 63: 99—101); settlement Si-
meiz (ITaprmaa 1974, c. 87, puc. 27: 28—29); TPC IL
(Mowucees 2014a, c. 312, puc. 14: [-IV); VAR (AxoGcon
1970, c. 159, Tabu. III: 11, 15, 246); settlement Upper
Oreanda (ITapmwuua 1974, c. 89, puc. 31).

Class 2. Variants: 10—11. Upper edge: clear. Side
flange: Tf/L. Lower edge: bend (>135°) / WD. Were found
on: settlement Baga (Axo6cowu 1970, ¢. 157, Tabu. I: 16);
MK (Momucees 2011, c. 178, puc. 3: 26—27).

Class 3. Variant: 7. Upper edge: ROf/L. Side flange:
Tf/M. Lower edge: unknown. Were found on: TPC IL
(Mowucees 2014a, c. 312, puc. 14: V—VII).

Class 4. Variants: 2—5, 13, 17. Upper edge: Tf/L.
Side flange: Ref/L,, Ref/M. Lower edge: bend (>135°) /
WD, with narrowing. Were found on: CH (fliaesa u mp.
2018b, c. 123); EK (Mowucees 2018b, c. 181, pmc. 6: I);
MK (Momcees 2011, c. 178, puc. 3: 31, 51, 56; Tuxamosa
1953, c. 431, Tabm 1: 3—4; fxobecom 1979, c. 101,
puc. 63: 94—98); Pampuk-Kaya (fAxo6cou 1970, c. 158,
tabu. II: 4); TPC IL (Mowucees 2014a, c. 307, 310—311,
puc. 9: 12—13); settlement Markur (Axo6con 1970,
c. 158, ta6u. II: 4).

Class 5. Variant: 12. Upper edge: clear. Side flange:
Ref/L.. Lower edge: bend (>135°) / BD. Were found on:
MK (Momncees 2011, c. 178, puc. 3: 28).

SUBGROUP1/2

Upper edge: clear. Side flange: REf/H. Lower edge:
unknown. Were found on: MK (I'eprier, Mauaes 2005,
c. 322—325, 328—330, 344); TPC IL (Moucees 2013a,
c. 33—34; Momncees 2014a, c. 284).

SUBGROUP1/3

Class 1. Variants: 3—7, 9—10, 12—13, 17—20, 22,
24—25, 29, 32—39, 43—45, 50—51. Upper edge: Tf/L-
M-H. Side flange: Ref/H, Tf/M. Lower edge: bad defined
(smooth) transition to the surface, bend (=90°)/ WD.
Were found on: CH (Klenina et al. 2018, p. 185, fig. 12:
94/10, 131/10; Pomanmuyr 2004, puc. 46: 4; CumoHoBa
1980, c. 110, puc. 2: 39); EK (BaBaxnckas 2008, c. 312,
puc. 2: 14; Mowuceer 2018b, c. 185, 187, 189, puc. 10;
12: I: 3; 14: I: 8; Ilapmmaa 1988, c. 38, 41—43, puc. 2:
Ipyray BepxHboMy psay; 3: 106, 158; 6: 190—191); Isar-
Kaya (Msmr 1987, c. 231, puc. 4: 1; occasional finds);
MK (Mg, 1990, ¢. 229—230, puc. 5: 14, 18; 6: 20—21,
42; Pomanuyk 1977, c. 188, puc. 8: 71; Tuxanosa 1953,
c¢. 431, puc. 1: 31, 38, 50, 58); TPC IL (Moucees 2014b,
c. 383, 404, puc. 3: 3; 2018a, p. 261, puc. 2: 2—9, 13—
14, 16—18, 22, 24—25, 29).

Class 2. Variants: 2, 8,11, 15—16, 23, 26, 40, 42, 46—
47, 53. Upper edge: Tf/M-H. Side flange: Tf/H. Lower
edge: bend (=90°) / WD. Were found on: CH (Pomanuyx
2004, puc. 38: 3; 42: 3—4; 44: 4; 46: 3; Axobcon 1979,
c. 150, puc. 97: 2, 282a); EK (Basangckas 2008, c. 312
puc. 2: 12; Mowucees 2018a, c. 184, 186—187, puc. 9: I:
11; 12: 4; occasional finds); TPC IL (Moucees 2014b,
c¢. 307, puc. 6: 11—12; 2018, p. 261, puc. 2: 26).

Class 3. Variants: 1, 14, 27, 30. Upper edge: Tf/M-
H. Side flange: Tf/M. Lower edge: bend (=90°)/ WD.
Were found on: CH (Klenina et al. 2018, p. 185, fig. 12:
130/10); EK (Mowucees 2018b, c. 188—189, puc. 13:
I: 14: II; occasional finds); TPC IL (Mowucees 2014b,
c. 305, puc. 4: 6—7).

SUBGROUP 1/4

Class 1. Variants: 1, 6—7, 13, 16—20. Upper edge:
Ref/M-H. Side flange: Tf/H, figurine-shaped upper edge
and one more edge at the place of transition to the
surface. Lower edge: bend (>135°) / WD, with narrow-
ing. Were found on: EK (Moucees 2018b, ¢. 191—195,
puc. 16: I; 17: 7; 18; 19: I—II; 20: I); MK (Msrr 1990,
c. 230, puc. 6: 33—34, 38; Pomanuyk 1977, c. 184, 187,
puc. 3: 29—30; 6: 57; Tuxanosa 1953, c. 431, puc. 1: 13,
16, 46; Axobcon 1979, c. 101, puc. 63: 76—82, 85—86,
103); TPC IL (Moucees 2014b, c. 284, 304, puc. 3).

Class 2. Variants: 3—5, 21. Upper edge: RE/M-
H. Side flange: Tf/H. Lower edge: bend (>135°) / WD.
Were found on: CH (Klenina et al. 2018, p. 185, fig. 12:
133/10); EK (Moucees 2018b, ¢. 191—192, 195, puc. 16:
12; 17: T; 20: 7); MK (Mowucees 2014b, c. 288; Pomanuyk
1977, c. 186—187, pmc. 5: 45; 6: 61; fAxobcom 1979,
c. 101, pmc. 63: 110—112); VAR (fAxo6conm 1970, c. 159,
tabu. III: 10); TPC IL (Moucees 2014b, c. 284, 304,
puc. 3).

Class 3. Variants: 2, 9—10, 14. Upper edge: Ref/M-
H. Side flange: Tf/H. Lower edge: bend (>135°) / WD.
Were found on: EK (Moucees 2018b, c. 191, puc. 16:
1I); MK (Merrr 1990, c. 230, puc. 6: 33—34; Pomanuyk
1977, c. 184, puc. 3: 32; Axobcon 1979, c. 101, puc. 63:
76—82); TPC IL (Momucees 2014b, c. 284, 304, puc. 3).

Class 4. Variants: 8, 11—12, 15. Upper edge: Ref/
M-H. Side flange: Tf/L.. Lower edge: bend (=90°) / WD.
Were found on: EK (Moucees 2018b, c. 192, puc. 17: II);
MK (Mowceer 2014Db, c. 288); TPC IL (Moucees 2014b,
c. 284, 304, puc. 3).

SUBGROUP 1/5

Class 1. Variants: 4, 6—7, 9, 11—13, 15. Upper edge:
Ref/M-H. Side flange: Tf/H. Lower edge: bend (>135° on
the outer side, =90° on the inner side) / WD, with nar-
rowing. Were found on: CH (Pomamuyr 2004, Tatu. 9:
H12/135, H13; pwuc. 23: 4; Cumonosa 1980, c. 106,
puc. 1: 23—24; 2: 12; fAxobcorm 1979, c. 95, puc. 58:
135); EK (Mouceer 2018b, c. 199—200, puc. 24: I; 25;
26: II; 28; 29: I—II; 30: II); VAR (Axo6con 1970, c. 159,
tabs. I1I: 12, 16—17).

Class 2. Variants: 1, 3, 5. Upper edge: Ref/H. Side
flange: Tf/M. Lower edge: bend (>135°) / BD on the in-
ner side. Were found on: EK (Moucees 2018b, ¢. 198—
199, puc. 23; 24: II); TPC IL (Mowucees 2014b, c. 285,
304, puc. 3).

Class 3. Variant: 10. Upper edge: Tf/M. Side flange:
Tf/H. Lower edge: bend (>135°) / BD, with narrowing.
Were found on: EK (Moucees 2018b, c. 202, puc. 27).

SUBGROUP1/6

Variant: 1. Upper edge: Tf/M. Side flange: T{/H.
Lower edge: unknown. Were found on: EK (Moucees
2018b, c. 196, puc. 21: I).

GROUP Ich

SUBGROUP Ich/1

Class 1. Variants: 1, 5—6, 10. Upper edge: Tf/H.
Side flange: Tf/M. Lower edge: bend (>135°)/ BD,
without tail. Were found on: CH (Klenina et al. 2018,
p. 179—180, fig. 6; 7: 210/10—211/10, 214/10, 236/10;
Pomanuyr 2004, Tabu. 7: E37; 14: N2/177, N5/177s,
32, YP20/37, 48, ¥3102/228; Cumonosa 1980, c. 111,
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puc. 2: 50, 56; Axobcon 1979, c. 149—150, puc. 97: 37,
177, 288); EK (Mowucees 2018b, c. 206, puc. 31: II; oc-
casional finds).

Class 2. Variant: 7. Upper edge: Tf/M. Side flange:
Tf/H. Lower edge: bend (=90°) / BD. Were found on:
CH (Klenina et al. 2018, p. 180, fig. 7: 101/10; Axob6con
1979, c. 150, puc. 97; 235).

Class 3. Variants: 8—9. Upper edge: 3f/H. Side
flange: 3f/H. Lower edge: unknown. Were found on: CH
(Klenina et al. 2018, p. 180, fig. 7: 167/10, 171/10).

SUBGROUP Ich/2

Class 1. Variants: 1, 3, 15, 30. Upper edge: Tf/H. Side
flange: Tf/M. Lower edge: bend (=90°) / WD. Were found
on: CH (Klenina et al. 2018, p. 152—153, 175, 177,
fig. 2: group 1, subgroup A, v. 13; 4: 99—100; Pomauuyx
2004, Tabi. 25: Y319/295, VY318, 41, YP57/39; puc. 53:
YP57(39), 53, YP61(30); Axobcorn 1979, c. 149—150,
puc. 96: 30, 39; 97: 295—296); EK (Mowncees 2018b,
c. 208—209, puc. 33: I1I: 13; 34: II).

Class 2. Variants: 4—5, 7—12, 14, 16—22, 25—26,
35—36, 39—41. Upper edge: 3f/H-M, holes of finger-
prints. Side flange: 3f/H, finger-print ditch under the
bottom of the flange. Lower edge: bend (>135°)/ WD,
sometimes with narrowing. Were found on: CH (Kleni-
na et al. 2018, p. 151, 176—179, fig. 3; 4: 58/09, 99/10,
103/10, 106/10; 5: 26/09, 140/10, 147/10; Pomanuyr
2004, Tabma. 3: '11/249; 6: E26/222, E27/223; 7: E30—
32; 25: ¥322/298, ¥323—25, ¥326/306; 33: YP22/25;
37: YP36/48, YP37/49; 42: E53/117, puc. 21: 3; 41: 2;
42: 1; 47: 3; 52: 3; 53: 3; Cumonosa 1980, c. 110, puc. 2:
36, 58; 3: 49; Axobcon 1979, c. 149—150, puc. 96: 25,
38,49, 52, 61; 97: 116—117, 222—223, 249, 305—307);
EK (Mowucees 2018b, c. 208, pmuc. 33: 12; Ilapmmua
1988, c. 43, puc. 3: 215; occasional finds).

Class 3. Variants: 6, 23. Upper edge: 3f/H. Side
flange: 3f/M. Lower edge: bend (=90°)/ WD. Were
found on: CH (Klenina et al. 2018, p. 177, fig. 4: 102/10;
Pomanmuyr 2004, Tabi. 23: ®6/221; Axodecon 1979,
c. 150, puc. 97: 220—221); EK (occasional finds).

SUBGROUP Ich/3

Variants: 1—3. Upper edge: unknown. Side flange:
Tf/M. Lower edge: short bend (=90°) / WD. Were found
on: CH (Klenina et al. 2018, p. 180, fig. 7: 49/09, 84/10,
95/09, 107/09; Pomamuyr 2004, tabu. 22: P4/245,
puc. 27: 2; 53: 2; Arobcon 1979, c. 149—150, puc. 96:
35—36; 97: 245); Ilyaz-Kaya (Ilapmmmura 1974, c. 82,
puc. 20: 34).

SUBGROUP Ich/4

Upper edge: Tf/M, espessilly broad upper edge. Side
flange: Ref/H. Lower edge: bend (>135°)/ WD, bend
(=90°) / BD. Were found on: CH (Klenina et al. 2018,
p. 180, fig. 7: 1/09); TPC on the North side of Akhtiar
bay (PeiroBa 1982, p. 153).

SUBGROUP Ich/5

Upper edge: clear. Side flange: Ref/H, upper cuta-
way. Lower edge: without bend, lower cutaway. Were
found on: CH (Moucees 2013b, ¢. 170—171, 185, puc. 5;
Pomanuyr 1976, c. 156—157, puc. 1: 1); MK (I'epries,
Mamaes 2005, c. 322—325).
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GROUPII

SUBGROUP11/1

Class 1. Variants: 6, 17. Upper edge: FTF or clear.
Side flange: Tf/M. Lower edge: bend (90—135°) / WD.
Were found on: CH (Amaesa u ap. 2018b, c¢. 123); TH-
temple (Tecienro, Mycuu 2015, c. 131, puc. 3.9: 67).

Class 2. Variant: 7. Upper edge: Tf/L. or FTF. Side
flange: Tf/H. Lower edge: bend (>135°)/ WD. Were
found on: CH (dmaesa u gp. 2018b, c. 123).

Class 3. Variants: 8—10, 13, 15. Upper edge: Tf/
L. Side flange: Ref/M. Lower edge: bend (>135°)/
WD. Were found on: CH (Pomamuyrx 2004, Tabu. 8:
E49; Amaesa u gp. 2018b, c. 123); settlement Simeiz
(ITapmmuaa 1974, c. 85, 87, puc. 27: 16); TH-temple
(Tecsenro, Mycuu 2015, c. 121, 124, puc. 3.1: 47, 101,
120; 3.4: 56, 70, 110).

Class 4. Variant: 2. Upper edge: Ref/H. Side flange:
Tf/H. Lower edge: unknown. Were found on: EK
(Momucees 2018b, c. 210, puc. 35: I1I).

Class 5. Variant: 1. Upper edge: Tf/M. Side flange:
3f/H, bad defined (smooth) transition to the surface.
Lower edge: unknown. Were found on: EK (Mouceer
2018a, c. 210, puc. 35: IT; [Tapmmua 1988, c. 41, puc. 3:
11); VAR (Axob6cou 1970, c. 159, Tabma. I11: 36).

Class 6. Variants: 3, 5. Upper edge: REf/H. Side
flange: Tf/M, bad defined (smooth) transition to the
surface. Lower edge: unknown, perhaps without bend.
Were found on: EK (Mowucees 2018a, c. 210, puc. 35: 9);
PART.85—88.

SUBGROUP 11/2

Class 1. Variants: 1—7, 9, 11, 13—14. Upper edge:
3f/H, REf/M, Tf/L. Side flange: Tf/M. Lower edge: bend
(>135°) / WD, II/2/7 with bend (>135°)/ BD. Were
found on: CH (Klenina et al. 2018, p. 184, fig. 11:
85/09, 87—88/10; Bepnauku, Knenuna 2006, c. 110,
puc. 6: 2; Pomanuyk 2004, Ta6i. 4: £3/109; 5: E4/106;
9: H1/130, H2, H3/134, H5/132; 12: M8/189; 17: K43,
puc. 22: 1—2; 32: 4; 39: 2; Cumonosa 1980, c. 106,
puc. 1: 21; Axobecor 1979, c. 95, puc. 58: 108—109);
EK (Basamckas 2008, c. 313, pwmc. 3: 6—7, 10—12,
14; Mowucees 2018b, c¢. 211—213, pmc. 36: II; 37; 38:
I; Iapmmua 1988, c. 40, pmc. 3: 9—11, 17—26); set-
tlement Laspi (ITapmuaa 1974, c. 82, puc. 20: 8); MK
(Pomamuyr 1976, c. 186, puc. 4: 40); settlement Ore-
anda (Ilapmmuaa 1974, c. 88, puc. 30: 3); PART.85—88
(Mowucees 2018b, c. 162, puc. 9: 1, 17; Ilapmunra 1991,
puc. 4: 11); VAR (fAro6cou 1970, c. 159, taba. I11: 28—
32); Ilyaz-Kaya (Ilapmuna 1974, c. 82, puc. 20: 6—7);
Isar-Kaya (Meir 1987, c. 231—232, pwuc. 4: 12—14);
UC-temple (Moucees 2018a, c. 162, puc. 8: 2).

Class 2. Variant: 8. Upper edge: REf/M. Side flange:
3f/M. Lower edge: without bend, lower cutaway. Were
found on: UC-temple (Mowucees 2018a, c. 162, puc. 8:
1).

Class 3. Variants: 10, 12. Upper edge: Tf/H. Side
flange: Tf/L, the joint of the upper and side flanges is
some below of the upper corner on side flange and it is
determined by the changing of the height and shape of
the flange. Lower edge: without bend, lower cutaway.
Were found on: CH (Pomanuyxk 2004, Ta6sr. 10: H23/207;
14: N11(H23)/207; 27: V351; Awxobcorn 1979, c. 96,
puc. 59; 207); Gurzuf (Ilapmura 1974, c. 90, puc. 32:
4); PART.85—88 (Momucees 2018a, c. 162, puc. 9: 2—4);
settlement Oreanda (ITapmruua 1974, c. 88, puc. 30: 2);
settlement Upper Massandra (Ilapmuua 1974, c. 89,
puc. 31: 13).
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SUBGROUP 11/3

Class 1. Variants: 1, 4, 7, 9, 17, 22, 28, 30—33. Up-
per edge: REf/H, Tf/L-M. Side flange: Tf/H. Lower
edge: bend (>135°)/ WD, sometimes with narrowing.
Were found on: Alupka-Isar (Ilapmunaa 1974, c. 86, 88,
puc. 28); CH (Klenina et al. 2018, p. 159, 183, fig. 10:
24/09; Pomanuyr 2004, tabm. 11: A17/242; Axobecon
1979, c. 95, puc. 58: 3, 14); EK (Baazckas 2008, c. 314,
puc. 4: 2, 12, 16; Moucees 2018b, c. 215, 217, 225,
puc. 40; 42: I; 44: 1; 45: I; 49: 1I; 50: 9; ITapmmaa 1988,
c. 41, puc. 3: 84); MK (Tuxanmosa 1953, c. 431, puc. 1:
59—60; fAxobcorm 1979, c. 66, puc. 38: 16—17); VAR
(Axo6cou 1970, c. 159, Tadu. III: 1—2).

Class 2. Variants: 5—6, 8, 18—19, 21, 23—24. Up-
per edge: REf/H, Tf/M. Side flange: Tf/M. Lower edge:
unknown. Were found on: CH (Klenina et al. 2018,
p. 183, fig. 10: 122/10; Pomamuyr 2004, tabmi. 14:
N12/188,N13, N14/188B; 47: ¥3110/158, puc. 11: 4; 37:
4; 38: 4; 50: 3; Cumonosa 1980, c. 105, 111, puc. 1: 3; 2:
59—60; Arobcon 1979, c. 95, puc. 58: 9—10, 158, 313);
EK (Basagckas 2008, c. 314, puc. 4: 1, 3—4; Moucees
2018b, c. 217—219, 225, puc. 42: 1I; 43; 44: II; 47: 1I;
50: 3; Ilapmmua 1988, c. 42, puc. 3: 114—118); VAR
(Axobcom 1970, c. 159, Tadm. III: 22, 43); settlement
Upper Massandra (Ilapmmuaa 1974, c. 89, pmc. 38:
16—17); llyaz-Kaya (Ilapmmua 1974, c. 82, pwuc. 20:
36).

Class 3. Variants: 12, 16, 20, 29. Upper edge: REf/H.
Side flange: Tf/L. Lower edge: bend (>135°) / WD, nar-
rowing. Were found on: CH (Klenina et al. 2018, p. 184,
fig. 10: 127/10; Cumonoa 1980, c. 111, puc. 2: 52—54;
Pomanuyr 2004, Tabm. 25: ¥314/282, Y315, V316, 27,
¥341; Arobcon 1979, c. 96, pmc. 59: 256—257); EK
(Basazckaa 2008, c. 314, puc. 4: 14; Moucees 2018Db,
c. 221, 224—225, puc. 46: 1I; 49: I; 50: 1; Ilapmwuua
1988, c. 38, puc. 2: 12); PART.85—88; VAR (fAxo6cou
1970, c. 159, Ttab6m. III: 18); Ilyaz-Kaya (Ilapmmua
1974, c. 82, puc. 20: 38); Isar-Kaya (Mpirg 1987, c. 231,
puc. 4: 20).

Class 4. Variant: 15. Upper edge: Tf/M. Side flange:
Tf/H. Lower edge: bend (=90°) / WD, short tail. Were
found on: CH (Cumonosa 1980, c. 106, puc. 1: 22; 2:
8—10; Pomamuyx 2004, Tabs. 12: M1/139, M2/140,
puc. 26: 2—3; Axobcor 1979, c. 95, puc. 58: 139—141);
EK (Moucees 2018b, c. 223, puc. 48; Ilapmmuaa 1988,
c. 38, puc. 2: 11); settlement Laspi (Ilapmmunaa 1974,
c. 78, 82, puc. 18: 12; 20: 14); MK (Msir 1990, c. 230,
puc. 6: 35); VAR (AxobGcon 1970, c. 159, Ta6u. III: 51);
Ilyaz-Kaya (ITapmwmua 1974, c. 82, puc. 20: 15—16);
Isar-Kaya (Mwig 1987, c. 231, puc. 4: 10).

Class 5. Variant: 10—11, 13—14, 27. Upper edge:
REf/M. Side flange: 3f/H. Lower edge: bend (>135°) /
WD, narrowing. Were found on: CH (Klenina et al.
2018, p. 184, fig. 11: 66/09); EK (Basamckas 2008,
c. 314, pwuc. 4: 10—11; Mowucees 2018b, c. 220—221,
puc. 45: I1; 46: 1, III).

SUBGROUP 11/ 4

Variants: 1—4. Upper edge: FTF or clear. Side
flange: Tf/M. Lower edge: bend (>135°)/ WD bend
(>135°) or BD on the inner side of the flange. Were
found on: CH (Pomamuyx 1990, c. 167, 243, puc. 5: 4,
6; Pomanruyk 2004, puc. 9: 4; 16: 1—2; Cumonosa 1980,
c. 106, pumc. 1: 27; Axobcorn 1979, c. 25—26, puc. 10:
251; 11: 2); settlement Oreanda (ITapmuua 1974, c. 88,
puc. 30: 27); PART.85—88 (Ilapmmua 1991, puc. 4: 6,
12); TPC IK (ITapmmua 1974, c. 82, puc. 20: 39; 1993,
c. 188, puc. 47: B).
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SUBGROUP 11/5

Class 1. Variants: 1, 3, 9—11. Upper edge: Tf/
M. Side flange: Tf/M. Lower edge: bend (>135°)/
WD. Were found on: CH (Pomanuyx 2004, Ta6mi. 29:
y3658/286; puc. 43: 5; Axobecon 1979, c. 150, puc. 97:
286); PART.85—88 (Ilapmuua 1991, puc. 4: 5); TH-
temple (Tecmenxo, Mycun 2015, c. 124, puc. 3.4: 5, 8);
UC-temple (Mowuceer 2018a, c. 161, puc. 6: 4—6).

Class 2. Variant: 6. Upper edge: REf/L. Side flange:
3f/M. Lower edge: bend (>135°) / WD. Were found on:
CH (Pomanmuyk 2004, Tabir. 4: A4/148, A5; 42: A14/148,;
fAxo6eor 1979, c. 95, 101, puc. 58: 148; 63: 16); settle-
ment Limena (ITapmwmua 1974, c. 85—86, puc. 26: 5);
MK (TuxanoBa 1953, c. 431, puc. 1: 55); PART.85—88
(ITaprmunaa 1991, puc. 4: 3); Biuk-Isar (Ilapmunaa 1974,
c. 84, puc. 22: 6).

SUBGROUP 11/6

Class 1. Upper edge: clear or FTF. Side flange: REf/
M. Lower edge: bend (>135°)/BD on the outer side of the
flange. Were found on: TH-temple (Tecierro, Mycun
2015, c. 131, puc. 3.9: 48, 63); TPC K.

Class 2. Upper edge: clear or FTF. Side flange: Tf/
M. Lower edge: unknown. Were found on: TH-temple
(Tecsmenxo, Mycun 2015, c. 134, puc. 3.12: 57, 111);
TPC K.

SUBGROUP 11/7

Class 1. Variant: 1. Upper edge: ROf/M. Side flange:
Tf/L. Lower edge: bend (>135°) / WD. Were found on:
PART.85—88.

Class 2. Variant: 2. Upper edge: Tf/M. Side flange:
Tf/H. Lower edge: bend (>135°) / WD. Were found on:
PART.85—88 (Ilapmmuaa 1991, puc. 4: 8).

Class 3. Variant: 3. Upper edge: Tf/M. Side flange:
REf/M. Lower edge: bend (>135°)/ WD. Were found
on: PART.85—88; TH-temple (Tecierxo, Mycun 2015,
c. 129, 268, puc. 3.7: 3).

SUBGROUP 11/8

Class 1. Variants: 1—2. Upper edge: REf/M. Side
flange: Tf/M. Lower edge: bend (>135°) / WD. Were
found on: TH-temple (Tecsienro, Mycun 2015, c. 121,
129, puc. 3.1: 36; 3.7: 50); TPC IK.

Class 2. Variant: 4. Upper edge: REf/M. Side flange:
Tf/H. Lower edge: bend (>135°) / BD, on the inner side
of the flange. Were found on: PART.85—88 (Ilapmuua
1991, puc. 4: 2).

SUBGROUP11/9

Variant: 1. Upper edge: REf/M. Side flange: T{/M.
Lower edge: bend (>135°) / WD, sometimes BD on the
inner side of the flange. Were found on: CH (Klenina
et al. 2018, p. 181, fig. 8; Pomamuyk 2004, Ta6s. 8: K47/
1458; Axobecon 1979, c. 95, puc. 58: 104); Ilyaz-Kaya
(ITaprmuua 1974, c. 82, puc. 20: 2); Temple to the South
from the Biya-Sala '.

1. Excavations were managed by D. V. Masuta in 2012.
Unpublicized. Author is grateful to Mr. Masuta for
the sanction to take this material.
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SUBGROUPI11/10

Class 1. Variant: 1. Upper edge: Tf/L. Side flange: Tt/
M. Lower edge: unknown. Were found on: CH (Amraesa
u 1p. 2018b, c. 123).

Class 2. Variant: 2. Upper edge: Tf/M. Side flange:
Tf/M. Lower edge: unknown. Were found on: CH
(Amraesa u ap. 2018b, c. 123).

SUBGROUP11/11

Upper edge: REf/H. Side flange: ROf/L, Tf/M. Low-
er edge: unknown. Were found on: CH (fmaesa u np.
2018b, c. 123); PART.85—88.

SUBGROUP11/12

Upper edge: clear upper edge. Side flange: Tf (with
complicated profile)/M. Upper cutaway. Lower edge:
without bend, lower cutaway. Were found on: CH
(Mowucees 2013b, ¢. 169—170, 184, puc. 4: II); TPC B
(Momncees 2013b, c. 169—170, 184, puc. 4: III).

GROUP III

SUBGROUP 111/ 1

Class 1. Upper edge: REf/H. Side flange: REf/H.
Lower edge: unknown. Were found on: TPC S.

Class 2. Upper edge: unknown. Side flange: Tf/H.
Lower edge: bend (>135°) / WD. Were found on: TPC
S.

SUBGROUP 111/2

Variants: 1—2. Upper edge: clear or FTF. Side flange:
REf/H, Tf/H. Lower edge: bend (>135°)/BD on the in-
ner side of the flange. Were found on: CH (Pomanuyx
1990, c. 167, 244, puc. 7: 1); MK (Moucees 2011, c. 178,
puc. 3: 32—36; Msur 1990, c. 229, puc. 5: 4—5); Suren
(Bopouus u ap. 1990, c. 461, 463, 474, puc. 10: 7); TPC
S.

SUBGROUP 111/ 3

Class 1. Variant: 1. Upper edge: Tf/L, sometimes
with complicated profile. Side flange: Tf/H. Lower edge:
bend (>135°) / WD. Were found on: CH (duraesa u p.
2018b, c. 123); MK (Haymenxo 1997, c. 327, 338, puc. 1:
1—2); «Markevich’s basilica» *.

Class 2. Variants: 2—3. Upper edge: Tf/L. Side
flange: REf/H. Lower edge: bend (>135°)/ WD. Were
found on: MK (Mouceer 2011, c. 178, puc. 3: 30, 52);
«Markevich’s basilica».

SUBGROUP 111/ 4

Upper edge: REf/H. Side flange: Tf/L. Lower edge:
unknown. Were found on: TPC S.

SUBGROUP 111/ 5

Upper edge: Tf/L. Side flange: Tf/H. Lower edge:
bend (>135°) / WD. Were found on: TPC S.

1. Survey was managed by author in 2013. Unpub-
licized.
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SUBGROUP 111/6

Variants: 1—3. Upper edge: Ref/M. Side flange: Tf/
M. Lower edge: bend (>135°) / WD, sometimes there
is short tail. Were found on: CH (Klenina et al. 2018,
p. 186, fig. 13: 135/10, 178/10, 283/10; 156, puc. 48: 3);
EK (Mowucees 2018b, c. 225, puc. 50: I1I); PART.85—88;
TPC S.

GROUP IV

SUBGROUP1V/1

Upper edge: Tf/M. Side flange: Tf/M, the joint of the
upper and side flanges is some below of the upper cor-
ner on side flange and it is determined by the changing
of the height and shape of the flange. Lower edge: with-
out bend, lower cutaway. Were found on: CH (Klenina
et al. 2018, p. 160, 173, 186, fig. 13: 97—99/10; 17:
n. 15, puc. 26: 9, 12; Poixos, Ceguroa 1999, c. 323,
puc. 12: 8, 14).

SUBGROUP1V/2

Upper edge: clear. Side flange: Tf/M. Lower edge:
without bend, lower cutaway. Were found on: CH
(Klenina et al. 2018, p.160—161, 173, 187—188,
fig. 14: 70—71/10, 73/10, 95/10; 15).

SUBGROUP 1IV/3

Upper edge: Tf/M. Side flange: Tf/M, the joint of the
upper and side flanges is some below of the upper cor-
ner on side flange and it is determined by the changing
of the height and shape of the flange. Lower edge: with-
out bend, lower cutaway. Were found on: CH (Klenina
et al. 2018, p. 187, fig. 14: 285/10); Taman (Uxaunse u
ap. 2017, c. 276, wi. 25: 3).
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D. A. Moiseiev

MEDIEVAL FLANGED TILES FROM
THE SOUTH-WESTERN CRIMEA:
PROBLEMS OF PRODUCTION
LOCALIZATION, TYPOLOGY AND
CHRONOLOGY

The article is the first comprehensive research on
the medieval building ceramics of the South-Western
Crimea. The study has systematized a large amount
of material sources from various archaeological sites
located throughout the region. The method used for the
study includes the typology that combines both tech-
nological and morphological features of products. This
kind of description of building ceramics is comprehen-
sive and can be used for the study of material of vari-
ous geographical and historical habitats.

Medieval building ceramics of the South-Western
Crimea were investigated using the technology-mor-
phological typology, which made it a reliable indica-
tor of chronology. The systematization of the material
showed a developed tile production craft in the medi-
eval South-Western Crimea. Chronological identifi-
cation of the material in the classification allowed to
trace the development of this craft in dynamics. Some
products of tile production centers have been dated
with an accuracy of up to two decades due to its tech-
nological and morphological definition on the different
archaeological sites.

Tile production centers were found in Chersonesos,
near Eski-Kermen and Mangup (Ilka, Suatkan), Chu-
fut-Kale and Bakla (Bodrak), in Laspi (Ilyaz-Kaya and
Batiliman), in the Alushta region (Kanaka, Choban-
Kule). At least two tile production centers belonging
to subgroups I1/2, TI/5 and I1I/8—I1/12 remain unknown
or unidentified. With help of technology-morphological
typology we separated imports from two unknown pot-
tery centers.

It should be noted that materials from different tile
production centers were found systematically on differ-
ent archaeological objects throughout the South-West-
ern Crimea. Further study of Flanged tiles’ morpholog-
ical features could make the typology a more important
chronological indicator in the dating of building ceram-
ics than stratigraphic context is now. This situation
confirms that the technology-morphological typology
has the potential to be a universal one.
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Keywords: flanged tile, building ceramics, South-
Western Crimea, typology, chronology, tile production
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JI. A. Moicees

CEPE/IHBOBIYHA YEPEIIUI[I
(KEPAMIJIN) HIBJIEHHO-3AXI/THOT'O
KPUMY: IPOBJIEMU JIOKAJII3AIIIT
BUPOBHUIITBA, TUIIOJIOITI I
XPOHOJIOTTI

Ila cTaTTs € mepmmM KOMILIEKCHUM JOCJIIKEeHHIM
cepenHboBIUHOI Oy miBeabHOI KepaMiku [IiBaenao-3axis-
"oro Kpumy. ¥ poboTi cucreMaTH30BaHO BEJIUKY K1JIb-
KICTh MaTeplajbHUX JKepesi. BoHu moxoquiu 3 pisHUX
apXeOoJIOTTUHUX [TaM SITOK, PO3TAIIIOBAHHUX 110 BChOMY pe-
riony. Merog, 1110 BUKOPUCTOBYETHCS AJIS JOCIIIIMKEHHS,
BKJIIOUAE THUIIOJIOTIIO, IKA TIOEIHYE SK TeXHOJIOTIUHI, TaK
1 mopdostoriuni xapakrepHi pucu mpoaykiii. [leit Buyg
omurcy OyIiBeJIbHOI KepaMiKU € YHIBepCAJIbHUM 1 MOKe
OyTH BUKOPHCTAHWMN JJII BUBYEHHS YEPENUIll PISHUX
reorpadiYHUX TA ICTOPUUHUX CEPETOBUIIL.

CepenuboBiuHa OymiBenbHa Kepamika IliBmeHHO-
Baxigaoro Kpumy mocaimkyBasach 3a I0IOMOTOIO
TEXHOJIOTTIYHO-MOP(OJIOTIUHOI THUIIOJIOTII, SKa 3po0um-
na il mamgiiinuMm xpoHoimgukatopoM. CucremaTusalris
Marepiajly IIOKa3ajia HAsBHICTh Yy CepeIHbOBIYHOMY
IliBnenno-Baximnomy Kpumy possBumyToro pemecia
3 BUPOOHMIITBA OyIiBeJIbHOI KepaMiKh. XPOHOJIOTIY-
HA 1meHTU@IKAINA MaTeplady B paMKax KJacuirarii
JTIO3BOJIMJIA TIPOCTEKUTH PO3BUTOK I[HOTO PeMecJia B JIH-
"Hamimi. Jaa mpoaykiii oKpeMuX TOHYAPHHUX IIEHTPIB
XPOHOJIOTII0 BIAJIOCS BCTAHOBUTH 3 TOYHICTIO JI0 JBOX
IeCSTUPIY.

Tonvapni menTpu OyJsio 3adikcoBano B XepcoHec,
01151 Ecki-Kepmena ta Manrymna (Iinpra 1 Cyarran), Uy-
dyr-Kane it Baknu (Boapax), y Jlacmi (Inbss-Kas 1 Ba-
tuimMman), y pationi Anymru (Kanmaka, Yobau-Kyite).
BasnumianTbesa HeBlmoMuMU ab0 HelIeHTU(IKOBAHUMU
MIHIMYM JBa TOHYAPHUX IIEHTPH, K1 BITHOCATHCS 0
migrpyn 11/2, 1I/6 1 11/8—I1/12. Bukopucranus Ttex-
HOJIOTO-MOP(OIOTTIHOI THUIIOJOTI] TAKOMK JTO3BOJIAIIO
BUOKPEMHUTH IMIIOPT 13 JBOX HEBIIOMUX TOHYAPHUX
LEeHTPIB.

3asHaunmo, 110 Marepiaa pisHUX TOHYAPHUX I[EHT-
piB Oys0 3HAalieHO He HA OJHIM IIaM ATIl apXeoJIorii,
a CHCTeMATHYHO Ha Pi3HuX 00'eKTax HAa BCIH TepHTOpPil
Ilisnenno-3axinaoro Kpumy. [lomasnbine BuBYeHHS
MOPOJIOTTYHUX 0CODJIMBOCTE KepaMis MOke 3po0UTH
THUIIOJIOTI0 O1JIBIN BAKJIMBUM XPOHOJIOTTYHUM ITI0KA3HU-
KOM IIpW JaTyBaHHI OyIiBeJIbHOI KepaMiKu, Hi cTpa-
TurpadIIHui KOHTEKCT. Taka cHUTyallls miaTBEepIsKye,
1110 TeXHOJIOT0-MOP(OJIOTIUHA TUIIOJIOTLA JIACHO Mae I10-
TEHITIAJ YHIBEPCAJIHHOI.

Karouosi ciosa: xepamiza, OymiBesbHa KepaMika,
IliBnenno-Baxigamit Kpum, Tumosorisg, XpoHOJIOrid,
TOHYAPHUHI IIEHTP 10 BUPOOHUIITBY Y€ PEIIrIIi.
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