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DEFENSIVE WALLS OF CHERSONESOS TAURICA.
AN ANALYSIS OF DESTRUCTION AND RECONSTRUCTION TRACES

Introduction

Reasons of destruction of architectural substance
in ancient cities and towns are often discussed as research
subjects. Destructions could be caused both by natural
factors as well as by the activity of man.

Sieges, although often well-known, usually did not
cause extensive destructions of fortifications, which would
be identifiable until today for archacologists and architects.
Moreover, it seems that damage caused by siege engines
available in Antiquity should be of punctual nature, and
fissures should go radially in relation to the point of ap-
plication of force. Such conclusions may be drawn among
others from the analysis of kinds of siege engines which
were in use (VITR. De Arch. 10. 10-15).

Such evident and unambiguous archacological evi-
dence of siege activities as traces of fights in a sap under one
of turrets at Dura Europos is also rare (JAMES 2004: 38).
Much more extensive and better legible destructions are
left by catastrophes related to endogenous geological proc-
esses. Best known are of course entire archacological sites
where the life was extinguished by eruptions of volcanoes,
as it is the case at Santorini, Pompeii or Herculaneum.
Layers of sand and silt which are remains of tsunami waves,
which hit various parts of the coast of the Mediterranean
Sea in the past, are sometimes also easily identifiable (i.a.:
LUQUE ET AL. 2002; SALAMON ET AL. 2007; SCHEFFERS,
SCHEFFERS 2007). A vast majority of territories on the
Mediterranean Sea and the Black Sea are zones of consid-
erable seismic activity. Small quakes are everyday matter,
while strong (devastating) earthquakes occur in the major-
ity of mentioned territories every some dozen or several
hundred years. Traces of seismic activity which were record-
ed in written and archacological sources have already been
discussed in a number of publications (i.a.: AMBRASEYS 1994;
2005; 2006; GOODCHILD 1966-1967; HAYNES, NIEMI,
ATALLAH 2006; JAWORSKI 2009; MARCO 2008; RUSSELL
1980; 1985; SULEIMAN, ALBINI, MIGLIAVACCA 2004),
including a major work in the form of a catalogue
(GUIDOBONI ET AL. 1994). In the light of this data, Crimea
(ancient Taurica) seems to be an extremely poorly investi-
gated area.

It is surprising, especially bearing in mind that
the southern part of the peninsula with the Crimean
Mountains still demonstrates seismic activity. Traces of de-
structions which may have resulted from an earthquake and
which were recorded in the course of excavations were a sub-
ject of few publications, mainly dealing with the territory
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of the Kerch Peninsula. Excavations during which probable
traces of an earthquake were observed were carried out at
sites possibly related to Bosporan settlement (TOLSTIKOV
1999; VINOKUROV, NIKONOV 1998; 2004). Results of
the mentioned works contributed to establishing a chrono-
logy of ancient earthquakes from 3t ¢. BC, 15t c. BC and
3td ¢, AD; on the other hand, traces of destructions which
could be related to seismic event from 15t c. BC (63 BC)
were not found on the defensive walls of the Bosporan
fortress of Kutlak (to the west of Sudak). This is the most
important argument suggesting that the fort was construct-
ed after the mentioned date (LANCOV 1997: 70; 1999:
123).

Archaceological research at Chersonesos and in its
chora has a very long history. However, it yielded only a few
publications devoted to seismic destructions legible in the
town and in neighbouring farms. Traces of earthquakes were
mentioned by L.A. Antonova, who invited a seismologist
V. Nikonov to participate in her research (ANTONOVA
1996: 119; 1999; ANTONOVA, NIKONOV 2009). Nikonov
mentioned fissures notable in some parts of defensive walls
of Chersonesos (which are traces of earthquakes) and re-
corded damage of this kind, among others, in lower parts
of Curtain 19, in the so-called “core” of Turret XVII and
in remains of a gate in Curtain 16 (ANTONOVA, NIKONOV
2009: 18, 20).

Research methods

The research for traces of carthquakes on the
defensive walls of Chersonesos Taurica was started with
making of photographic and drawing documentation of
remains which were accessible on the surface of the ground.
Already at this stage it was possible to confirm the presence
of numerous fissures. This documentation was then compar-
ed with available parallels from other seismic areas.

The main part of fieldwork were measurements
of fissures, carried out directly on the walls. During the
research over 200 fissures were measured. The angle of
deviation of fissures from the plane was measured with
a geological compass. Due to technical reasons, it proved
impossible to measure all the parameters of existing fis-
sures. This was because the fissures were too narrow to
make it possible to identify the dip of fissure. However,
within the framework of the measurement project it was
decided that this piece of information may be omitted, as
the course of the defensive walls in relation to the north
was identified.
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Fig. 1. Chersonesos Taurica. General plan. Curtains of town walls are marked with Arabic numerals and turrets are marked with Roman
numerals (after: BERT’E-DELAGARD” 1907, drawing P. Zakrzewski). 1 — Peso¢nad Buhta (Sandy Bay); 2 — Peso¢naa Balka (Sandy Ravine);
3 — Karantinnaa Balka (Quarantine Ravine); 4 — Citadel; 5 — Karantinnai Buhta (Quarantine Bay).

Puc. 1. Xepconec Taspuueckuit. O6muit maan. Apabekumu nudpamu 0603HAYEHb KyPTUHBI TOPOACKUX CTEH, & PUMCKUMH LUppamMu
—6awnu (o BEPTHE-AEAATAPAY [Berte-Delagard”] 1907). 1 — Ilecounas Gyxra; 2 — [Tecounas 6aaka; 3 — Kapantunnas Gaska; 4 —
Topoackast nuraaeas; 5 — Kapantunnas Gyxra.

Ryc. 1. Chersonez Taurydzki. Plan ogélny. Cyframi arabskimi oznaczono kurtyny muréw miejskich, a cyframi rzymskimi baszty (za:
BERT’E-DELAGARD” 1907). 1 — Peso¢nai Buhta (Zatoka Piaskowa); 2 — Peso¢nai Balka (Jar Piaskowy); 3 — Karantinnai Balka (Jar
Kwarantann); 4 — Cytadela miejska; 5 — Karantinna Buhta (Zatoka Kwarantann).

Only blocks of the face within accessible parts of Transformations and destructions
the defensive walls underwent measurements. These were Vg .
faces of Curtains 16, 17 and 19, with Turrets XV, XVI and within the defensive walls
XVII, as well as with a wicket in Curtain 19, which led to Surviving vestiges of the walls are a very complex
the area of the citadel (Fig. 1). structure. They include remains of a number of curtains

The next stage was an analysis of acquired results. and turrets, and each of these shows traces of various buil-
For this purpose, measurements which were done for ding phases. Architectural remains which have survived
individual curtains were put together. Rosette diagrams until now are situated mainly in the south-eastern part of
were chosen as a form of presentation, from which the most the fortifications of the town. In the course of centuries,
frequently occurring values of angles can be easily read curtains and turrets were rebuilt and extended in two dif-
(Figs. 2—4). This kind of graph shows the frequencies of ferent ways. Some of these were provided with superstruc-
occurrence of the fissures of the same angle. Rosette tures for many times and thus remains of subsequent phases
diagrams are built on a basis of circle, and each fissure of the are situated one above the other. This phenomenon can be
same 5 degree interval is shown as one unit in its direction. seen in the case of Curtains 16, 17 and partially 19, as well
The authors of the present paper chose the mentioned as in Turret XVL Providing this part of the defences
methods due to their simplicity and a quick pace of taking with superstructures was a well-considered solution and
measurements. At the same time it must be underlined that was related to a steady accumulation of sediments in the
the chosen way of analysis is not free of shortcomings. foreground of the fortifications. The reason behind this
Walls, as opposed to rocks, are made from blocks, and this phenomenon was a periodical flow of water in the bottom
may cause various deviations from expected responses to of a nearby ravine (cf. KARASIEWICZ-SZCZYPIORSKI 2014 —
a given destructive impulse. An assessment of the reaction this volume, 87-112). The mentioned part of the walls
of the geological substratum for seismic waves is an ad- crossed the mouth of Quarantine Ravine (Karantinnai
ditional difficulty. Balka) to the bay of the same name (Fig. 1).
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Fig. 2. Part of Curtain 16 adjoining Turret XV with a directional graph of fissures for the entire Curtain 16 (Photo and processing
U. Zawadzka-Pawlewska).

Puc. 2. Yyacrox xypTuHs! 16 MPHAETAIOIUI K 6amrae XV, Bua ¢ HPOPUCOBKOH HAIIPABAECHMA TPEUIUH IO BCEH CTEHE 16.

Ryc. 2. Odcinek kurtyny 16 przylegajacy do baszty XV wraz z wykresem kierunkowym spekan dla calej kurtyny 16.

Turret XVII and Curtain 20, situated slightly turrets. Foundations of the walls along the Sevastopol Bay
higher on a slope, were changed in a different manner. (Sevastopol’skad Buhta), as well as the farther course of
They were modernised by constructing new or additional the fortifications on the west and the south (from Turret I
structures outside previous fortifications. In the case of almost to Turret XIV) reached shallowly deposited rock.
Curtain 20, part of earlier defensive walls was then disman- Such a solution, as the most appropriate one, was recom-
tled, while in the case of Turret XVII extensions consist of mended to ancient builders by, among others, Vitruvius
three subsequent thickenings of the round structure. It is (VITR. DE ARCH. 1. 5. 2.). This way of founding can be
worth mentioning that fortifications on the side of the seen in a considerable part of the fortifications of
Quarantine Bay (Karantinnad Buhta) developed in a yet Chersonesos on the side of the land (from Turret VIII to
another way. It seems that the shore line gradually moved Turret XII, and partially also farther off to Turret XIV).
away from the fortifications, which was related to silting The farther part of the fortifications was built across the
of the littoral part of the water front. This process necessi- mouth of Quarantine Ravine (cf. BERT’E-DELAGARD” 1907:
tated a construction of new fortifications outside earlier 124-125). Excavations and drills demonstrate that at least
walls in order to protect the nearby port on the side of the in a part which is closer to the axis of the mentioned ravine
land. In this way additional terrain was gradually included the foundations did not reach any stable substratum
within the fortifications. Similar rebuildings were probably (ANTONOVA 1996: 103-105, 116). Berthier de Lagarde
carried out for several times and they are best identified and suggested that the terrain for the construction of the forti-
discussed based on the example of the fortifications of the fications and the port was acquired by means of filling up
citadel (KARASIEWICZ-SZCZYPIORSKI 2001; 2014). the shallower part of the bay in the mouth of Quarantine

A very important factor which allows for a better Ravine (BERT’E-DELAGARD” 1907: 124-125). This does
understanding of reasons why we have to do with such big not secem probable. On the other hand, results of archae-
differences in the state of preservation of the walls in indi- ological research demonstrate that the ground for the forti-
vidual parts of the fortifications, as well as with traces of fications in the discussed part was stabilised by means of
their important repairs, is the founding of the curtains and creating a sort of substruction from gravel and sand. A layer
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Fig. 3. Part of Curtain 19 with a directional graph of fissures (Photo R. Horosz, processing U. Zawadzka-Pawlewska).
Puc. 3. Yuacrok crenst 19, BUA ¢ IPOPHCOBKOM HAPABACHHS TPEIHH.

Ryc. 3. Odcinek kurtyny 19 wraz z wykresem kierunkowym spekan.

Fig. 4. Western pylon of the gate in Curtain 16 with a directional graph of fissures (Drawing U. Zawadzka-Pawlewska).
Puc. 4. 3anaaHblit IHAOH BOPOT B KypTHHE 16, BHA C IPOPUCOBKOI HAIPABACHHS TPELIUH.

Ryc. 4. Pylon zachodni bramy w kurtynie 16 wraz z wykresem kierunkowym spekari.
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of a similar composition cannot be found in other parts of
Quarantine Ravine (ANTONOVA 1996: 107-108). In the
case of the discussed fortifications there is no information
on piling of the terrain, which would seem to be a justified
procedure, bearing in mind shallow ground waters and
closeness to the sea. Such a solution was described by
Vitruvius (VITR. De Arch. 3. 4. 2.). In the discussed part of
the fortifications piling is mentioned by Berthier de
Lagarde. However, this mention concerns Late Byzantine
building phases in Turrets XV and XV and is very general
(BERT’E-DELAGARD” 1907: 125). It seems that piling was
indispensable while building the walls of Roman phases of
Curtain 21 and nearby turrets, which constituted the forti-
fications of the citadel on the side of the Quarantine Bay.
This assumption, however, has not been hitherto verified.
Due to a high level of ground waters in the discussed part,
no researcher was able to reach a sufficient depth with ex-
cavation trenches.

Interpretation and chronology

Geology and tectonics
of the Crimean Peninsula (Fig. 5)

Chersonesos Taurica is situated within the borders
of the present-day city of Sevastopol on the south-western
edge of the Crimean Peninsula. This part of Crimea is tra-
ditionally called the Heraclean Peninsula. This area is sep-
arated from the rest of Crimea with two bays - the
Sevastopol Bay on the north and the Balaklava Bay on the
east. A cuesta prominence of the Sapun Ridge (Sapun gora)
constitutes the land frontier. Both geology and the land
relief in this area are extremely complex and they are a tes-
timony of forceful geological transformations. A dominant
land relief in the Heraclean Peninsula is the top surface of
the cuesta hill, inclined to the north-west and cut with
valleys of tectonic origin (BOSAK, NEKOVARIK, ZELENKA
1976; FLORINSKY 1996; PANEK ET AL. 2008: 451-453).

The area which is occupied by the ancient town is
situated in the borderland of two zones of different height
above sea level. The eastern part of the town is situated in
the mouth of Quarantine Ravine, which is one of tectonic
splits. The western part of the town is mainly situated on
an elevation which is a continuation of the top surface of
the cuesta hill.

In terms of geology, the Crimean Peninsula is situ-
ated on the border line of two large tectonic units: the
Black Sea microplate and the Eurasian Plate. The most no-
ticeable effect of geological activity in the touch line of these
units are the Crimean Mountains — a corrugated moun-
tainous region from the Alpine Orogeny (BALASSANIAN
1997:2,6).

The unit on the south is a plate of the oceanic type
(BESUTIU, ZUGRAVESCU 2004: 4). On the north there is
a vast continental plate which is remarkable for its extra-
ordinary stability. The border between these units was
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formed in the shape of a reverse fault, which should be in-

terpreted as a result of a movement of the oceanic plate

under the continental plate. Shifts of the oceanic plate are
caused by a pressure of the Arabic Plate towards the north.

Tensions which come into existence in result of this move-

ment spread in three directions. Two of these (stronger ones)

are the Caucasian and the Anatolian directions. Part of the
force, however, is relaxed by the Black Sea plate (CISTERNAS,

PHILIP 1997: 64-67). This process causes earthquakes in

the southern part of the Crimean Peninsula. Movements

in this area have less energy and are less frequent than other
movements in this region. However, they are noticeable

and cause local destructions (e.g., KARNIK 1968).

Southern Crimea is surrounded by three main zones
of occurrence of earthquakes:

- Yalta-Alushta: this is the zone of the strongest earth-
quakes in Crimea. Two such earthquakes with a magni-
tude exceeding 6 degrees are known: from 1869 and
1927 (NEPROCHNOV, Ross 1978: 1053);

- Sevastopol;

— Sudak and Feodosia.

An additional aspect related to the seismicity of
the territory of the Crimean Peninsula are numerous ac-
tive faults, with a movement not exceeding 5 mm/year
(TRIFONOV 1997: 172173, fig. 1). Places of this type are
remarkable, among others, for increased activity and con-
centration of landslides. The latter were also noticed in the
area of valleys surrounding the Heraclean Peninsula from
the east. In the entire territory of the Crimean Mountains
one of Europe’s larger concentrations of such formations
was identified (PANEK ET AL. 2008: 469-471). The men-
tioned publication also gives the dating of the most signi-
ficant seismic episodes. These pieces of information com-
plete an earlier work of Nikonov (NIKONOV 1995: 52-54).
Published data indicate that the strongest earthquakes in
the past can be dated to the 15t c. BC and the 31d c. AD.
In later publications Antonova and Nikonov also mention
carthquakes in the end of the 15t ¢. AD, in 487 and in the
first half of the 11th ¢. (ANTONOVA 1999; ANTONOVA,
NIKONOV 2009). It seems that the entire area in the north-
ern foregrounds of the Crimean Mountains was subject to
simultaneous quakes. However, their strength and results
may have varied a bit. These depended i.a. on the distance
from the epicentre and the geological structure in a given
location.

Examples of seismic destructions
- analogies taken into consideration
for the analysis

Surviving remains of the defensive walls of
Chersonesos bear traces of numerous damages which may
be classified as seismic destructions. The most evident
examples with regard to that are provided by Curtains 16
(Fig. 2) and 19 (Fig. 3), as well as the western pylon in the
gate in Curtain 16 (Fig. 4) (cf. ANTONOVA, NIKONOV
2009: 18, 20).
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Fig. 5. Geological map of the Heraclean Peninsula, without Quaternary (M. Krajcarz; for description of lithotypes 1-14 cf. KARASIEWICZ-
-SZCzZYPIORSKI 2014 — this volume, 89-98).

Puc. 5. T'eonoruueckas KaprTa FepaKAeﬁcxoro IIOAYOCTPOBa, 6e3 YETBEPTUIHOIO IIEPHUOAA.

Ryc. 5. Mapa geologiczna Pétwyspu Heraklejskiego, bez czwartorzedu.

118



DEFENSIVE WALLS OF CHERSONESOS TAURICA. AN ANALYSIS OF DESTRUCTION AND RECONSTRUCTION TRACES

An analysis of analogies of various kinds was help-
ful in the identification of reasons of fissures in the walls
of Chersonesos. Both results of experimental research and
documented examples of present-day destructions were
taken into consideration. Furthermore, the analysis also in-
cluded data on supposed seismic destructions dated to the
Hellenistic and Roman Periods known from archaeologi-
cal sites in the vicinity of Chersonesos (cf. ANTONOVA,
NIKONOV 2009: 22-23).

So far, examinations of the impact of seismic
quakes have been carried out i.a. on a model of St Nicetas
Orthodox Church in Banjani in Macedonia (GAVRILOVIC,
ZELENKOVSKA 1995). On the other hand, in Bulgaria an
analysis of seismic destructions in existing architectural sub-
stance was carried out (CHRISTOSKOV ET AL. 1995: 910).
Results of the mentioned investigations allowed to relate
the following types of deformations to earthquakes:

— protrusion of stones out of the face of the wall,

— sliding apart of fissures between stones in spots of already
existing fractures,

conical-shaped fractures,

horizontal shifts of blocks,

turns of blocks,

fissures caused by impact,

spalling of voussoirs.

Destructions which can be seen in the defensive
walls of Chersonesos are similar to the aforementioned
examples from Macedonia and Bulgaria. This is especially
well-visible in the case of fissures. Rosette diagrams which
are an clement of interpretation of measurements of frac-
tures in masonry walls demonstrate that the course of fis-
sures is similar to that which was caused by earthquakes in
other territories (Figs. 2—4; DADLEZ, JAROSZEWSKI 1994).

Traces of destructions which are probably related to
an earthquake were legible beyond Chersonesos in the ruins
of the Temple of Jupiter Dolichenus in Balaklava (Fig. 6).
In the course of investigations it was possible to record
a clear deviation from the vertical of the longitudinal Wall 1.
This wall originally bore part of the weight of the roof.
The wall deviated to outside, that is, to the south-west, and
in this case it must have separated from the longitudinal
south-eastern wall of the temple (Wall 4). The mentioned
wall and the longitudinal load-bearing wall (Wall 6) bear
traces of repair. Places of repair were clearly visible, as sub-
sidence in the masonry wall was filled with another kind of
stone, which was not used previously. Originally, the walls
were built from pieces of local sandstone cemented with cal-
cite. These pieces were formed into flat plates. For repairs,
blocks of other local rock were used — it was Balaklava
metamorphic limestone. However, in the publication of
results of research on the Temple of Jupiter Dolichenus,
an carthquake was not taken into consideration as a pos-
sible reason for the observed destructions. The reason for
the deviation of the load-bearing Wall 1 was defined as
“the weight of the ruins and layers which were forming”
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(SARNOWSKI, SAVELJA 2000: 57). The authors of the pres-
ent paper believe that these suggested reasons do not seem
sufficient. The accumulation of layers should rather cause
forces acting evenly in various directions. Furthermore, these
forces should be counterbalanced by the accumulation of
layers outside the collapsed building. Traces of destructions
which are noticeable at the site indicate that the impact of
the forces was very uneven. Wall 1 deviated to outside and
probably pulled the structure of the roof with itself. Due to
this, damage was done to the opposite load-bearing Wall 6.
The deviating Wall 1 must have broken off from the trans-
verse Wall 4. Perhaps a fissure also occurred in the interface
of Walls 1 and 5 (the wall with an apse). Regrettably, the
corner of the temple did not survive.

Traces of repairs of the masonry wall of the another
building at Balaklava — the so-called “barracks’, later iden-
tified as the practorium — may be a testimony of removal of
results of this cataclysm. The mentioned building was rank-
ed to the same building phase as the Temple of Jupiter. The
(southern) wall of the mentioned building was dismantled
nearly to its foundation footing and then it was recostruct-
ed (Fig. 7). This is only one of elements constituting the
image of an extensive rebuilding of the Practorium at the
beginning of the 374 c. AD (KARASIEWICZ-SZCZYPIORSKI,
SAVELA 2011: 174; 2012: 175-176, figs. 1, 6; 2013: 127-
131, figs. 7-12; 2014: 163-172). Perhaps this rebuilding
resulted not only from the exchange of garrisons at the turn
of the 2nd and 3td ¢, AD, but was also forced by a need for
repairing of destructions caused by an earthquake. Also at
the site of Kazatskaya Hill poorly identifiable traces of
destructions were recorded. These were remains of roofing
tiles and pieces of charcoal, which were trodden into
the floor inside the watchtower (WROBEL, PIATKOWSKA-
-MAEECKA, KARASIEWICZ-SZCZY-PIORSKI 2012: 102, fig.
3:3). Also in a part of rooms which accompanied the tower
and were built in the court-yard two usage levels are legible.
These are separated with a layer of pure clay, which came
into existence in all probability in result of the collapse of
walls of the mentioned rooms. Of course, it is not possible
to unequivocally say that an earthquake was responsible for
the mentioned destructions.

A list and an analysis of remains of buildings in the
citadel of Chersonesos from the Roman period show to the
fact that two main building phases (Phase I and Phase II)
were also separated with a horizon of destruction and a level-
ling layer (KARASIEWICZ-SZCZYPIORSKI 2001: 63-66). After
Phase I, there was an evident one-time elevation of the us-
age level in most rooms. Part of buildings in Phase II did
not repeat the earlier plan and partitions. In some cases there
is perhaps also a change of the function of examined fea-
tures. Scholars express different opinions on the chronology
of these changes. Stratigraphic observations in the recent
years in Balaklava-Kadykovka and earlier statements concern-
ing the chronology and periodisation of the Roman military
presence in Taurica point out that the horizon of destruc-
tion is to be most probably dated to the turn of the 204 and
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Fig. 7. Balaklava. Face of the rebuilt external foundation of the Practorium (elaborated by R. Karasiewicz-Szczypiorski, drawing
J. Kaniszewski). 1 — remains of the external wall at the level of the ground floor (Phase 3); 2—4 - foundation of the building (Phase 3):
2 — part of the foundation which came into existence during the construction of Phase 3, 3 — remains of the external wall at the level of
the ground floor (Phase 2), 4 - remains of the foundation of the building (Phase 2).

Puc. 7. barakaasa. Bup BHemnero, nepecrpoensoro ¢pynaamenta Ilperopus. 1 — ocTaTku BHENIHEH CTEHBI 3AAHHA (3 CTPOUTEABHBII
nepuop); 2—4 ¢pyHaaMeHT 3aanus (3 CTPOUTEABHBII ITEPUOA): 2 — 4acTh PYHAAMEHTA BOSHUKILETO B 3 CTPOUTEAbHbIIL IEPUOA, 3 —OCTaT-
KM BHEIIHEH cTeHbl 3AaHUs (2 CTPOUTEABHBIH NepHOA), 4 — ocTaTku PpyHAaMeHTa (2 CTPOUTEABHBIH NIEPHOA).

Ryc. 7. Bataklawa. Lico zewnetrznego, przebudowanego fundamentu Pretorium. 1 — pozostalosci $ciany zewngtrznej na poziomie parteru
(faza 3); 2-4 — fundament budynku (faza 3): 2 - cze$¢ fundamentu, ktéra powstala podczas budowy fazy 3, 3 — pozostatosci $ciany
zewngtrznej na poziomie parteru (faza 2), 4 — pozostalosci fundamentu budynku (faza 2).

3td ¢ or to the early 3rd ¢, (cf. SARNOWSKI 2005; WROBEL, nal structure of the turret. Based on this, one can consider
PIATKOWSKA-MALECKA, KARASIEWICZ-SZCZYPIORSKI 2012: this thickening as a trace of repair of earlier destructions.
102, figs. 2, 3; KARASIEWICZ-SZCZYPIORSKI, SAVELA 2011; The first mentioned extension of the turret is dated to the

2012; 2013; 2014). Destructions in the citadel which are end of the 3 c. BC (ZUBAR, ANTONOVA 2001: 50) or to
the beginning of the 20 ¢. BC (STRZELECKI) 1969: 16).

believed to have taken place after AD 225 are to be corre-
It is worth stressing that an earthquake as a possible reason

lated with the horizon of destructions which are legible in
other places of stationing of the Roman troops (Kazatskaya
Hill, Balaklava-Kadykovka). They were perhaps also related
to seismic activity, but they are first of all linked in time with

of damage of the “core” of Turret XVII was first suggested
only by Antonova (1996: 119). This hypothesis was later
confirmed by Nikonov. On the other hand, this researcher
related traces of destruction to seismic activity in the Roman
period in a completely erroneous manner (ANTONOVA,
NIKONOV 2009: 20).

A fissure is a natural phenomenon in the case of

the abandonment of garrisons in Crimea by vexillationes
of the 11th Claudian legion at the end of the rule of the
Severan dynasty (cf. FILIPPENKO, ALEKSEENKO 2000). Traces
Of. destruction Wh.ICh Tn all p %Obablhty rf:sultcd from seis- fortifications built on the rock. A hard substratum transmits
mic shocks are leglblc 1 remains ofbulldmgs related to the vibrations, causing more extensive destructions. As mention-
ed previously, the neighbouring Turret XVT is situated on
the axis of the ravine. The structure was founded on the layer
of sediments filling the hollow of the terrain. This kind of

substratum certainly decreased the spread of vibrations

stationing of Roman troops. However, is it possible to re-
cord similar damage on such a massive and stable structure
as the defensive walls of Chersonesos?

. . . during earthquakes but it did not provide the structure
Historical-architectural 1Rg cartiq P .

. . with stability. On the wall faces of the mentioned turret
interpretation there are no extensive fissures. However, other traces dem-

onstrated that the building swayed and gradually deviated

The Hellenistic period from the vertical. Originally, it was a corner turret in the
A peculiar fracture of the “core” of Turret XVII in south-eastern end of the town’s walls. Its first rebuilding took
Chersonesos (Fig. 8) has already been noticed by Berthier place already during the construction of the citadel, which
de Lagarde (BERT’E-DELAGARD” 1907: 121). This scholar was added to earlier fortifications as a sort of a butt end.
remarked that there were no similar traces on a reinforce- The dating of the mentioned extension of the fortifications
ment (called “the first thickening”) surrounding the origi- is based on finds of tombstones from the 4th—3rd ¢, BC,
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which were secondarily used inside the so-called core of
Turret XVII (STRZELECKI] 1969: 11-17; ANTONOVA 1994:
31; 1996: 119)." A precise date of construction of the cita-

del is unknown. Hitherto suggestions of researchers oscillate
between the mid-3rd ¢. BC (ANTONOVA 1997: 7) and the
early 2nd ¢, BC (STRZELECKY 1969: 17). In 1999 Antonova

" In her publication from 1994 Antonova mentions Hellenistic
tombstones also in other parts of the citadel’s fortifications, name-
ly in Turrets XVI and XVIII, as well as in Curtains 19-21. This
isolated piece of information provokes many doubts, especially in
the case of the mentioned turrets. One of these (Turret XVI) was
constructed earlier, while the other (Turret XVIII) is in all prob-
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Fig. 8. Chersonesos — the citadel.
Turret XVII — the face of the
so-called “core of the turret”
with a clearly visible fissure and
sliding apart of blocks (Photo

R. Karasiewicz-Szczypiorski).

Puc. 8. Xepconec — Lurapens.
Bamus XVII — Bua Tak Hasbl-
BAEMOTO «jApa GamHU» C BBI-
PAasMTEABHO BHAHOH TpEIMHOMN
U PacxoXACHHEM GOKOB.

Ryc. 8. Chersonez — cytadela.
Baszta XVII - lico tak zwanego
sjadra baszty” z wyraznie wi-
docznym peknigciem i rozsunie-
ciem si¢ blokéw.

stated that the extension of the fortifications of Chersonesos
was to be dated to 230-220 BC, that is, to the period of
reinforcement of defensive walls of Kerkinitis and Kalos
Limen in the face of the Scythian threat.” Newer publica-
tions suggest a period between the mid-3rd c. BC and the
end of this century (ZUBAR, ANTONOVA 2001: 49-50).

ability much later. In the latter case a typesetting error is also pos-
sible. Perhaps Turret XVII’ was meant, which seems to have been
built together with the earliest phase of Curtain 20, that is, in the
time of construction of the citadel.

*L.A. Antonova, personal communication, July 1999.
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In this time, Turret XVI was at least partially dis-
mantled and reconstructed, in an attempt to somehow
eliminate the deviations (KOSCUSKO-VALUZINIC 1908).
Simultaneously, a new curtain (Curtain 19) was built on to
it, so that the curtain butted the turret This curtain was
part of the citadel’s fortifications.

The later origin of the fissure in the “core” of
Turret XVII and cracks in the wall of the earliest phase
of Curtain 19 can in all probability be linked in time (con-
tra Nikonov — see ANTONOVA, NIKONOV 2009: 20). These
are perhaps results of the same earthquake. A small extent
of damages to Curtain 19 as compared with Turret XVII
may result from the same reason as in the case of the lean-
ing Turret XVI. The part of the mentioned curtain which
adjoined the turret was also founded on sediments de-
posited in the ravine. Thanks to this, it was more resistant
to vibrations.

To sum up, it is worth underlining that seismic
damages of the earliest fortifications should be linked in
time with the first traces of repairs. The chronology of these
events should be convergent with proposals of dating of

the first thickening of Turret XVII, which were discussed
above.

In view of the identification of the origin of fis-
sures in the Hellenistic fortifications of Chersonesos one
must again ask oneself a question: what made owners of
several farms in the chora reinforce walls of dwelling
towers? Traces of such rebuildings (thickening from out-
side of the tower walls) were recorded during excavations
at, among others, Farms 10, 86, 152, 172, 227, 335, 338
and 340. Thickening of earlier walls was commonly in-
terpreted as a so-called “belt against battering rams”
(KOVALEVSKAA 1997a: 138; 1997b: 48; KUZISIN, IVANCIK
1998: 215; NIKOLAENKO 1999: 117; 2001: 74, 124, 126,
127). It seems, however, that inhabitants of the rural ter-
ritory of Chersonesos were more afraid of seismic shocks
than putative Scythian battering rams. Various kinds of
thickening of walls, related to removal of results of earth-
quakes, were applied in the case of turrets at Chersonesos.
Why could the same method of reinforcing a building
after an earthquake not be also used in neighbouring
farms?

- ._ ‘.-\ l‘-{-'-J'

- " -t
==

Fig. 9. Chersonesos - the citadel. Turret XVI — the so-called first thickening. Secondarily used architectural details can be seen (Photo

R. Karasiewicz-Szczypiorski).

Puc. 9. Xepconec — Lurapeas. bamns XVI — rak HaspiBaeMoe nepsoe yroameHne. Xopoluo BUAHO BTOPUYHOE HCTIOAB30BAHHUE APXHTEK-

TYPHBIX AETaA€H.

Ryc. 9. Chersonez — cytadela. Baszta XVI - tak zwane pierwsze pogrubienie. Widoczne wtdrnie uzyte detale architektoniczne.
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The Roman Period

A majority of the discussed examples has been long
known and they can be relatively easily identified as re-
sults of earthquakes. However, research on the walls of
Chersonesos in recent years have yielded new facts. Some
observations, with a various degree of probability, can be re-
lated to seismic activity, also in the first centuries of our era.

Among others, an identification of kinds of ap-
plied building material was carried out in surviving remains
of the fortifications. M. Krajcarz, a geologist from the
Polish Academy of Sciences, isolated 14 types of stone
(lithotypes), used by builders in the course of the centuries.
Of course, during no building action all kinds of raw mate-
rials were used. Special attention is drawn to a selection of
several different lithotypes and their peculiar arrangement
which was observed in the face of Curtain 17, in a phase
which in all probability came into existence in the 15t c. AD
(cf. KARASIEWICZ-SZCZYPIORSKI 2014: 91).

The defensive wall was intentionally dismantled
or it fell prey to an earlier destruction. During the recon-
struction, salvaged stone was used, with a strong share of
new and previously unused types of building material. It is
probable that the reconstruction was undertaken under the
protection of hastily constructed external wall. This event
coincides with a supposed intervention of Roman troops
under the command of Tiberius Plautius Silvanus in Taurica,
which may have taken place in AD 62 (cf. KARASIEWICZ-
SZCZYPIORSKI 2014: 88, 92-93).

In this case, it seems that a number of pieces of
information forms a logical whole. Chersonesos was be-
lieved to be under barbarian threat. An earthquake which
in all probability seriously weakened the walls may have
been a direct reason for an onrush against the town. The
arrival of the Roman relief from Moesia was believed to
make the enemy recede from the town (CIL XIV 3608 =
ILS 986). In this situation it seems logical that the Romans
had to support the reconstruction of the fortifications
if they wanted to be able to leave. If fortified again,
Chersonesos would not have needed a further (permanent?)
presence of the Roman troops. It is worth remembering,
however, that there is no certainty with regard to the chro-
nology and reason behind the rebuilding of the mentioned
part of the fortifications. Furthermore, we cannot automati-
cally apply observations made on Curtain 17 to the whole
of the town’s fortifications. Apart from that, the Roman
intervention in Taurica about the mid-15 c. still provokes
doubts among scholars (ZUBAR' 1988: 22; 1994: 26-29;
1998: 43; 2003: 14; SARNOWSKI 2006a; 2006b; 2006c).
However, the literature mentions an earthquake in
Chersonesos, which may have taken place at the end of the
15t c. AD (ANTONOVA, NIKONOV 2009: 17). Regrettably,
this cataclysm was not discussed at all in the work of the
mentioned authors.

Traces of destructions which probably came into
being during an earthquake are also legible in surviving
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architectural substance and in archaeological layers in the
places of stationing of Roman garrisons. Their destruction
and later reconstruction are dated to the turn of the 2nd
and 3t ¢c. AD. This issue was discussed in detail above, to-
gether with other analogies to damages observed on the
walls of Chersonesos.

Turret XVI at Chersonesos, which was also men-
tioned in this paper, must have leaned again in the end of
the Roman period. This is pointed out by the construction
of the first thickening (or rather a buttress) on the side of
the citadel’s interior. The reinforcement of the turret may
have taken place at the turn of the 3rd and 4th . AD
(Borisova 1964: 51; ANTONOVA 1996: 121-122; cf.
ANTONOVA 1999: 8). It is not known whether it was any-
how related to another earthquake, or merely to a gradual
but uneven subsidence of the structure. An example of a sim-
ilar phenomenon is the famous campanile of the Cathedral
in Pisa. Arguments for a hypothesis of a sudden leaning
(in result of an earthquake) are provided, however, by the
analysis of material which was used for the mentioned thick-
ening. In the structure, a number of fragments of cornices,
an architrave and Corinthian trigliphs were used (Fig. 9
KOsCUSKO-VALUZINIC 1908: 144). It seems very probable
that monumental details were used due to the fact that the
building from which they came was destroyed. It can be as-
sumed that it is a trace of an earthquake. During this sup-
posed cataclysm, the turret may have leaned again. In other
parts of the town at least some buildings must have become
seriously damaged, including the structure whose fragments
were used in the hastily constructed buttress. However,
literature mentions an example of stressing the Christian
pressure and dismantlement of pagan temples as reasons
behind the use of the mentioned details for repairs of the
fortifications (SOROCAN, ZUBAR, MARCENKO 2000: 513).
On this occasion, it is worth mentioning than in the later
centuries this turret was at least once more reinforced on
the side of the citadel. Traces of another extension of the
buttress were discovered during investigations at the begin-
ning of the 20th c. However, they did not survive until pres-
ent (KOSCUSKO-VALUZINIC 1908: 144).

Conclusions

The measurements and analysis of fissures which
are legible in surviving remains of the defensive walls of
Chersonesos clearly demonstrate that at least part of them
came into existence in result of seismic shocks. It is more
difficult to respond to a question how to date the recorded
destructions and subsequent reconstructions. Based on ana-
lysed examples and opinions expressed in publications, the
authors of the present paper suggest to isolate five seismic
episodes, which left various traces in the surviving architec-
tural substance:

1. The end of the 3t ¢. BC (or the beginning of the 2nd c.
BC). In this time, among others, Turret XVII in the town
was thickened, and so-called “belts against battering
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rams” were constructed around dwelling towers at
Chersonesos farms;

2. The 60s of the 15t c. AD. This is the most probable date
of construction of the first external wall (proteichisma —
mpotetytopa), which may have come into being as a pro-
visional defence of damaged part of the fortifications;

3. The 10s of the 27d ¢. AD. This dating is related to the
previous proposal. It is the most probable time of filling
up of the outer ward (peribolos — mepiBodog) in the area
of Curtains 16, 17 and 19. The origin of the fill must
have been related to another rebuilding of the walls,
with a probable participation of the Roman troops (cf.
KARASIEWICZ-SZCZYPIORSKI 2014: 92-93);

4. The turn of the 27d and 3t ¢, AD. In this time, a level-
ling and elevation of the usage level and a general over-
haul were carried out in numerous structures in places
of stationing of the Roman troops (the citadel in
Chersonesos, Balaklava-Kadykovka, Kazatskaya Hill);

5. The turn of the 3™ and 4th c. AD. The buttress was built
on to Turret XVI on the side of the citadel. Monumental
architectural details were used in the construction of this
reinforcement. These may have come from a building
destroyed during the same seismic episode which caused
the mentioned turret to lean.

While comparing this proposal with results of re-
search carried out by Antonova and Nikonov, it must be
first of all stressed that the mentioned scholars do not agree
with regard to the chronology of seismic episodes they iden-
tified. The earlier independent proposal of Antonova men-
tions four cataclysms dated to AD 225-250, the second half
of the 3d ¢, 487, and the first half of the 11th ¢. (ANTONOVA
1999: 8). The later work, published by Nikonov after the
death of Antonova also mentions four cataclysms. However,
the first two are dated in a different manner: to the end of
the 15t c. AD and to the beginning of the 3d ¢, (ANTONOVA,
NIKONOV 2009: 17). Other scholars pay attention to two

Abbreviations
CIL — Corpus Inscriptionum Latinarum.
ILS — Inscriptiones Latinae Selectae.

VITR. De Arch. — M. Vitruvius Pollio, De architectura libri X.
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PAAOCAAB KAPACEBUY-ITIBITTEPCKM, YPIITYAA 3ABAASKA-ITABAEBCKA

OBOPOHHUTEABHBIE CTEHBI XEPCOHECA TABPUYECKOTIO.
AHAAU3 CAEAOB PA3PYIIEHHIH U BOCCTAHOBHUTEABHBIX PABOT

B 2005-2006 rr HMHTEPAUCIMIIAMHAPHAA (MC)K—
AVCLIUTIAMHAPHAs1) TPYIIA COTPYAHHKOB MHCTHTYTa ApXxeo-
soruu BapmraBckoro YHuBepcuTeTa MpoBesa BU3YaAbHOE
obcaepoBaHNE 06OPOHNTEABHBIX cTeH XepcoHeca TaBpu-
yeckoro. Boiau 06paboTaHbl BUAUMDBIE Ha AHEBHOM IO-
BEPXHOCTU yYaCTKU (POPTHPUKALMOHHBIX COOPYKECHHI.
Ocrarku yKpenaeHni aHaAM3HPOBAAKCE, IIPEXKAC BCETO, TT0A,
YTAOM MACHTUPHUKAIIMH BUAOB CTPOMTEABHBIX MATEPHAAOB
(KARASIEWICZ-SZCZYPIORSKI 2014 — TekcT mpeAcTaBaeH
B 3TOM-Xe HOMepe, cTp. 87-1 12). Taroke MPOU3BEAEHA UH-
BEHTAPU3AL[U U AOKYMEHTHPOBAHHE TPEIUH BUAUMBIX HA
noBepxHOCTH cTeH. Lleabro 3Toro Broporo mpoekra 65140
YCTAaHOBACHME NIPHYHH MPHUBEAIIMX K HAOAIOAACMBIM I10-
BpexxacHHAM. [Tonck mpeamosaraeMbIx CAEAOB 3EMAETPS-
ceHMIT Ha 0GOPOHHUTEABHBIX cTeHax XepcoHeca TaBpuuec-
KOTO HAYaACs C BBITOAHEHHS GOTOPUKCAIIUMH U 3aPHCOBKH
AOCTYITHBIX ApXHTEKTyPHBIX peAnksuil. [Toayuennsie pe-
3YABTaTBI BIOCAEACTBHU CPAaBHUBAAUCH C AHAAOTUYHBIMH
ony6ANKOBAHHBIMU MATEPUAAAMH U3 APYIUX CeHCMUYec-
KHMX paliOHOB.

AHaau3 coOGpaHHBIX AAHHBIX IOATBEPAHA, YTO 3HA-
YUTEABHAS YACTb TPEIMH 00Pa3oBaAach B Pe3yAbTaTe celi-
CMHYECKHUX COTPSACEHHH. DTO OTHOCHTCS K IIMPOKO H3-
BECTHBIM (TaKKe M3 AMTEpATypbl) IMYHKTaM, TaKUM Kak,
Hanpumep sapo bamun XVII, a Taroke HIKHMX dacteil
COCEAHHX CTeH, pekae Beero 16 u 19 (Puc. 1).

['AaBHBIM 9ACMEHTOM IOACBBIX PabOT ObIAM H3Me-
pEHUSI, BBITOAHEHHBIC HEITOCPEACTBEHHO Ha creHax. Ha
00CACAOBAHHBIX YYaCTKAX YKPCIACHUII [POM3BEACHBI 3a-
Mepbl 6oaee yem Ha 200 TpEIUHAX. YTOA UX OTKAOHEHHS
OT HOPMAABHOTO YPOBHS H3MEPSIACS C IIOMOIIbIO TEOAOTH-
deckoli Oyccoan. BiocaepcTBuu 65141 cobpansl Bee u3Me-
PEHUS BBITOAHCHHbBIE Ha OTACABHBIX CTeHaX. B kauecrse
(opMbI IpeseHTaNH BHIOPAHBI PAAMAABHBIC AMATPAMMBL,
10 KOTOPBIM AETKO MOXXHO OIIPEAEAUTD Yallle BCEIO BBICTY-
NaIHe ypoBHH HakAoHa yraos (Puc. 2-4).

129

AnaAansupys 3aQUKCHPOBAHHBIE TPELIUHBI OAMHA-

KOBO PacCMAaTPHBAAUCH PE3YABTATHI IKCIIEPUMEHTAABHBIX

HCCACAOBAHMH KaK M IOATBEPKACHHBIE AOKYMEHTAABH

HPHUMEphl COBPEMEHHBIX paspymeHuil. O6cyKAaANCh Tak-

K€ CAyYaH MPEANTOAATAEMbIX CCHCMUYCCKUX PaspyICHHIH

Ha APYIHX apXCOAOTMYECKUX 0OBEKTaX ¢ XOpbI XepcoHeca.

PaccMOTpEHBI CACABL, AATHPYEMBIE IAAMHUCTHIECKHM U PHM-

CKUM IEPHOAAMHL.

Omnupasick Ha NPOaHAAUBHPOBAHHBIEC MPUMEPHI

U MHCHHSI, IPEACTABACHHBIE B ITyGAUKAL{HSIX, aBTOPBI AQH-

HOH paGOTBhI IIPEAAATAIOT BHIACACHHE IISTH CAYYACB 3¢MAC-

TPSICCHUH KOTOPBIE OCTABHAHM HOCAC CeOs PasHBIC CACABI

B COXPAHUBIIEMCS HA CETOAHSIIHUN ACHb aPXUTEKTYPHOM

MaTepHaAe:

1. Koner III B. oo H.3. (BosmoxHO Hawaso Il B. o0 H.2.).
B aTo Bpems, mOMUMO IpOYEro, yroAllleHa 6amrasa XVII
B TOPOAE, @ TAIOKE MTOSBASIIOTCS TAK HA3BIBAEMbIE «IIPO-
TUBTAPaHHBIC [OSICA>» BOKPYT XKHABIX OallleH Ha Xepco-
HECCKHX CEABCKHX ycaabbax; B cBere mpeacraBacHHBIX
BBILIIC PA3MBIIIACHHI KAKETCS BEChMa BEPOSTHBIM, UTO
KUTeAH Xopbl XepcoHeca 60ablie GOSIAMCh CCHCMUYECKUX
TOAYKOB, 4 HE IIPEATIOAATAEMBIX CKUCKHX TapaHoB. Ha
npumepe GaueH B XepcoHece KOHCTATHPOBAHbI PasHbIe
CIIOCOODbI YTOALICHHS CTEH NPOU3BEACHHBIX BO BpeMs
PEMOHTHBIX paboT mocae seMaeTpsiceHuit. Boamoxno no
TeM Ke IPHYMHAM YKPEIASAUCh OAIIHU M HA CEABCKHX
ycapbbax? TPyAHO HPEATIOAOKUTH, YTOOBI BOAHA CHAB-
HBIX TOAYKOB 3¢MAH, KOTOPAsi CHABHO TOBPEAHAA TOPOA-
CKHE YKPCIIACHHS], OCTABHAA HETPOHYTHIMU HAU3ACKAILHE
CEAbCKHUE IIOCTPOMKH.

. 60-¢ ropst I B.H.2. DTO Hamboace BepoATHAS AaTa IIO-
CTPOCHHS IIEPBOIT BHEIHEE CTCHBI (ﬁporeixwy.ot), KOTOpas
MOTAa OBITh IIOCTPOEHA KaK BPEMEHHOE obecnedeHue 3a-
LIIMTHI TOBPEXKACHHOTO yIaCTKA YKPEIIACHHI;

. 10-e roast I B.H.5. AaHHas AATHPOBKA CBSA3aHA C IPEABI-
AyLIEH IPONO3UIIHEN. Hau6oace BEPOSITHBIM TIEPHOA
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3aCHINIKH NIPOCTPAHCTBa MeXAY cTeHamu (mepifBolog)
Ha oTpesKe cTeH 16, 17 u 19, 4T0 A0AKHO 65140 OBITH
CBSI3aHO C OYEPEAHOM IIEPECTPOMKOM CTEH, CKOPEE BCe-
ro € y4aCTMEM PHUMCKOIO IapHHU3OHA (KARASIEWICZ—
-SZCZYPIORSKI 2014: 92-93);

. Kownen II 8. n.. - Havaso III B. H.3. B aT0 Bpemst mpo-
U3BEACHBI HHBEAHPOBAHHE H IIOABEM YPOBHS IPYHTa,
a TaKOKe OCHOBATEABHbIE PEMOHTHbIE PaGOTBI HA MHOTHX
OOBEKTaX B MECTAX AMCAOKALIUHM PHUMCKHUX TAPHHU3OHOB
(umtasean B Xepconece, basaxaasa-Kaabikoska, Bbico-
ta Kasauxas oxoao Mukepmana).

. Koner 111 B. H.3. — Havaao IV B. #.3. K 6amue XVI co
CTOPOHBI IIUTAACAH IIPUCTPOCHA onopa. B koHcTpykunu
3TOTO YKPEIACHHUSI HCIOAB3OBAHbI MOHYMCHTaAbHbIC
apxutekTypHble AcTaAr. OHU MOTAH GBITH B3SITHI U3 pas-
BAAHH 3AQHUS YHHYTOXXEHHOTO BO BPEMS TOTO )K€ 3EM-
ACTPSICEHHS BO BPEMsl KOTOPOTO CHOBA HAKAOHMAACh
oIHCchIBacMas OAIIHA.

CpaBHHUBas BBILICYOMSIHYTOE TPEAAOXKEHHE K pe-
3yAbTaTaM HCCAEAOBAHMM, OCYLIECTBASEMbIX AHTOHOBOM
1 HUKOHOBBIM, HY>KHO, IIPEXAE BCErO, IIOAYCPKHYTH, YTO
YHOMSIHYTBIE HCCACAOBATEAH HE COTAACHBI OTHOCHTEABHO
AATHPOBAHHUS BHIACACHHBIX MU CEHCMUYCCKHX IIIU30AOB.
B 6oace paHHEM, CAMOCTOSTEABHOM IIPEAAOKEHUH, AHTO-
HOB2 BBIACASICT YEThIPE KATAKAH3MA, AATHPOBAHHBIX 225—
250 r., Bropoit moaosunoi 111 B., 487 r., a Taxke mepsoi
noaosunoit XI B. (ANTONOVA 1999: 8). B 6oaee nosaHeit
nybaukanuu, BoipanHOH HuxonosbiM mo cMeptu AHro-
HOBOIA, 4BTOP TAIOKE HACYUTHIBACT YETHIPE KATAKAM3MA, HO
ABA IIEPBBIX AATHPOBAHBI MHade: KoHen I B. H.3., a Tawke

Hagaso III B. (ANTONOVA, NIKONOV 2009: 17). Apyrue
HCCACAOBATCAN OOPAIIAIOT BHUMAHUE HA ABA 0OABLINE 3¢M-
ACTPSICCHUSI, IIEPBOE U3 KOTOPBIX AATHpyeTcs Ha I B. A0 H..
a Bropoe Ha III B. n.2. (PANEK ET AL. 2008: 469-471).

CpaBHUBasI BBILICIIEPECYHCACHHBIC AATHPOBAHMUS
CeMCMHYECKUX BOAH B X€PCOHECE C ONPEACACHHSIMH aBTO-
POB AQHHOM pa3pabOTKH CTOUT OOPaTHTh BHUMAHHUE, YTO
ABa nepBbIx npepsoxernst Huxonosa ¢ 2009 ropa oueHs
HpUOAMKEHBI K AATUPOBAHHSIM, PEKOMCHAOBAHHbIM B ITyHK-
Tax 2 u 4. AatupoBaHue AHTOHOBOH OAHOTO U3 SIIU30AOB
BTOpo¥i mosoBuHOM I1I B. MOXET OTBEYaTh 3EMACTpSICEHHIO,
YIIOMHHAEMOMY B ITyHKTE S.

TTOABITOXMBASL, HY>KHO IIOAYEPKHYTD, 4TO HauOOACE
BEPOSITHA CBSI3b CACAOB C 3E€MACTPSICCHHSIMH, OITHCAHHBIX
B IICPBOM U 4YETBEPTOM IIyHKTe. YKasblBacT Ha 9TO Goace
IIMPOKUI TOPH3OHT YHUYTOXKEHHUI U [IEPECTPOECK, HabAIO-
AAEMBIX Ha Pa3HBIX APXCOAOTHYECKHX MaMATHHKAX, B TOM
4HcAe U BHe XepcoHeca (cpaBH. ANTONOVA, NIKONOV
2009: 21-22). B aHaAuSHpyeMbIX MaTepHAAAX AO CHX IOP
HE XBaTA€T AAHHBIX AAS MTOATBEPXKACHHS H3BECTHOTO U3
AHTEPATYPhl 3EMACTPSCEHHUS, KOTOPOE MPOU30IIAO B I B. 50
H.3. Ha Bocdope (cpaBH. TOLSTIKOV 1999; VINOKUROV,
NIKONOV 1998; 2004). Karaxausm, AATHPOBAHHBIH APY-
rumu uccaepoBareasmu 111 B., mo-BuAMMOMY, OTBeyacT
BOAHE YHHYTOXKCHUH H PEMOHTOB, KOTOPBIE IIPOUCXOAUAU
oxoao nepeaoma II/III Bexa u 6biAM 3aMedeHBI BO BpeMst
HCCACAOBAHHIH HA PUMCKHX IIOCTaX.

Ilepesod Bsuecras I'epacumos, Hamarus Pydvixa
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MURY OBRONNE CHERSONEZU TAURYDZKIEGO.

ANALIZA SLADOW ZNISZCZEN I ODBUDOWY

W latach 2005-2006 interdyscyplinarny zespot
z Instytutu Archeologii Uniwersytetu Warszawskiego pro-
wadzil nieniszczace, nieinwazyjne badania muréw obron-
nych Chersonezu Taurydzkiego. Pracami byly objete odcinki
fortyfikacji widoczne na powierzchni gruntu. Pozostatosci
umocnien analizowano przede wszystkim pod katem iden-
tyfikacji rodzajéw budulca (por. KARASIEWICZ-SZCZY-
PIORSKI 2014 — tekst zamieszczony w tym tomie, 87-112).
Przeprowadzono takze inwentaryzacje i dokumentacje
peknie¢ widocznych na powierzchni muréw. Celem tego
drugiego projekeu byta identyfikacja przyczyn obserwowa-
nych uszkodzen. Poszukiwanie domniemanych $ladéw trze-
sient ziemi na murach obronnych Chersonezu Taurydzkiego
rozpoczeto od wykonania dokumentacji fotograficznej
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oraz rysunkowej dostepnych reliktéw architektonicznych.
Dokumentacja zostata nastepnie poréwnana z publikowa-
nymi materiatami z innych obszaréw sejsmicznych.

Analiza zebranych danych potwierdzita, ze znacz-
na czgé¢ spekan powstala w wyniku wstrzaséw sejsmicz-
nych. Dotyczy to dobrze znanych (réwniez z literatury)
punktéw, takich jak np. jadro baszty XVII oraz dolnych
partii sasiednich kurtyn, przede wszystkim 161 19 (Ryc. 1)
(por. ANTONOVA, NIKONOV 2009: 18, 20).

Gléwnym elementem prac terenowych byly
pomiary wykonane bezposrednio na murach. Na przebada-
nych odcinkach umocnien dokonano pomiaru ponad 200
spekari. Mierzono ich kat odchylenia od poziomu za po-
moca busoli geologicznej. Nastepnie zestawiono pomiary
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wykonane dla poszczegdlnych kurtyn. Jako forme prezen-

tacji wybrano diagramy rozetowe, z ktérych tatwo mozna

odczytaé najczesciej wystepujace wartosci katéw (Rye.

2-4).

Analizujac zadokumentowane spekania uwzgled-
niono zaréwno wyniki badai eksperymentalnych, jak
i udokumentowane przyklady zniszczeri spowodowanych
wspolczesnie. Oméwione zostaly takze przypadki domnie-
manych zniszczeni sejsmicznych na innych stanowiskach
archeologicznych z okolic Chersonezu (por. ANTONOVA,
NIKONOV 2009: 21-22). Uwzgledniono $lady datowane
na okres hellenistyczny i rzymski.

W oparciu o przeanalizowane przyklady i opinie
prezentowane w publikacjach autorzy niniejszego opraco-
wania proponujg wyréznienie pieciu epizodéw sejsmicz-
nych, ktére pozostawily rozne slady w zachowanej substan-
¢ji architektonicznej:

1. Koniec III w. p.n.e. (ew. poczatek II w. p.n.e.). W tym
czasie m.in. pogrubiono baszte XVII w miescie, a takze
wznoszono tak zwane ,pasy przeciw taranom” wokét
wiez mieszkalnych na chersoneskich farmach. W $wietle
prezentowanych powyzej rozwazan wydaje si¢ bardzo
prawdopodobne, ze mieszkancy terytorium wiejskiego
Chersonezu obawiali si¢ wstrzaséw sejsmicznych, a nie
domniemanych scytyjskich taranéw. Na przyktadzie
baszt w Chersonezie stwierdzono rézne sposoby pogru-
biania muréw podczas remontéw po trzgsieniach ziemi.
By¢ moze z tych samych powodéw wzmacniano wieze
na okolicznych farmach? Trudno wyobrazi¢ sobie aby
fala silnych wstrzaséw, kedra powaznie uszkodzita umoc-
nienia miasta, pozostawila nietkni¢te pobliskie zabudo-
wania wiejskie.

. Lata 60. I w. n.e. Jest to najbardziej prawdopodobna data
budowy pierwszego muru zewnetrznego (proteichisma —
mpotelytopa), kedry mogh powstaé jako prowizoryczne
zabezpieczenie uszkodzonego odcinka umocnien.

. Lata 10. II w. n.e. Jest to datowanie powiazane z po-
przednig propozycja. Najbardziej prawdopodobny
moment zasypania migdzymurza (peribolos — mepifolog)
na odcinku kurtyn 16, 17 i 19, co musialo by¢ powig-
zane z kolejng przebudowa muréw przy prawdopodob-
nym udziale wojsk rzymskich (por. KARASIEWICZ-
-SZCZYPIORSKI 2014: 92-93);

. Przetom IIi III w. n.e. W tym czasie dokonano niwelacji
i podniesienia poziomu uzytkowego oraz gruntownego
remontu w wielu obiektach w miejscach stacjonowania
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garnizonéw rzymskich (cytadela w Chersonezie, Bata-
ktawa-Kadykovka, Wzgdrze Kazackaja.

. Przelom III i IV w. n.e. Do baszty X VI od strony cytadeli
dobudowano przypore. Do konstrukeji tego wzmocnie-
nia wykorzystano monumentalne detale architektonicz-
ne. Mogly one pochodzi¢ z budowli zniszczonej w czasie
tego samego epizodu sejsmicznego, podczas kedrego po-
nownie przechylifa si¢ omawiana baszta.

Poréwnujac powyzsza propozycje z wynikami ba-
dai prowadzonych przez Antonows i Nikonowa, trzeba
przede wszystkim podkresli¢, ze wymienieni badacze nie sg
zgodni co do datowania wyréznionych przez siebie epizo-
déw sejsmicznych. Wezesniejsza, samodzielna propozycja
Antonowej wymienia cztery kataklizmy datowane na
225-250r. n.e., 2. potowe IIT w., 487 r. oraz 1. potowe XI w.
(ANTONOVA 1999: 8). Pézniejsza publikacja wydana przez
Nikonowa po $mierci Antonowej takze wylicza cztery kata-
klizmy, z tym ze dwa pierwsze sg inaczej datowane: na ko-
niec I w. n.e. oraz na poczqtek III w. (ANTONOVA, NIKONOV
2009: 17). Inni badacze zwracaja uwage na dwa duze trzg-
sienia ziemi, z keérych pierwsze jest datowane naIw. p.n.e.,
a drugie na I1I w. n.c. (PANEK ET AL. 2008: 469-471).

Poréwnujagc wymienione powyzej datowania
wstrzasdw sejsmicznych w Chersonezie z ustaleniami auto-
réw niniejszego opracowania warto zwrdci¢ uwage, ze dwie
pierwsze propozycje Nikonowa z 2009 roku sa bardzo
zblizone do datowan sugerowanych w punktach 2 i 4.
Datowanie przez Antonows jednego z epizodéw na 2. po-
towe III w. n.c. moze odpowiadaé trzgsieniu ziemi wzmian-
kowanemu w punkcie 5.

Podsumowujac wypada podkresli¢, ze najbardziej
prawdopodobny jest zwiazek z trzesieniami ziemi $ladéw
opisanych w punkcie pierwszym i czwartym. Wskazuje na
to szerszy horyzont zniszczen oraz przebudéw obserwowa-
nych na réznych stanowiskach archeologicznych, takze
poza Chersonezem (por. ANTONOVA, NIKONOV 2009:
21-22). W analizowanych materiatach brak jak dotad po-
twierdzenia dla znanego z literatury trzgsienia ziemi, ktére
mialo miejsce w I w. p.n.e. na Bosforze (por. TOLSTIKOV
1999; VINOKUROV, NIKONOV 1998; 2004). Kataklizm da-
towany przez innych badaczy na III w. n.e. zdaje si¢ nato-
miast odpowiadaé fali zniszczent i remontdéw, kedre mialy
miejsce okoto przetomu II i III wieku i zostaly zaobserwo-
wane podczas badan na posterunkach rzymskich.



