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A REMEMBRANCE OF SARA SANTORO

Sara Santoro passed away on 22 September 2016. She was professor of Classical Archaeology, an
outstanding scholar, member of the Société des Antiquaires de France, founder member of the
Associazione Antropologia e Mondo Antico and the Associazione Italiana per lo Studio e la Con-
servazione del Mosaico. She was on the staff of the Dipartimento di Scienze Psicologiche, della
Salute e del Territorio dell’ Universita degli Studi Gabriele d” Annunzio in Chieti—Pescara in Italy.

Born in Seregno (Milan) in 1950, Sara read archaeology with the famed Prof. Guido Achille
Mansuelli in Bologna and completed her degree in 1973. Two years later she began as a researcher
at the Dipartimento di Archeologia Universita di Bologna. In 1997-2009, she was hired as a full
professor of archaeology and Greek and Roman art history at the University of Parma. She was
also associated with the Scuola di Specializzazione in Archeologia at the University of Bologna
in 1998-1999. She was appointed a professor of the Gabriele d” Annunzio University in Chieti—
Pescara in 2009. Lecturing and doing research, she also held important university posts, surrounded
by her students and collaborators. She was a dedicated scholar of Greek and Roman urban planning
as well as ancient craftsmanship. She also took an interest in archaecometrics, pottery studies and
Roman painting. From 1982 to 1994 she headed the Museo Civico Archeologico di Bazzano
(Bologna). It was then that she studied the museum oil lamp collection. From 1988 to 2005 she
directed the research at Castelraimondo (Forgaria nel Friuli, Udine), a subalpine fortified site in-
habited from prehistoric to medieval times. Polish students of archaeology from the University of
Warsaw took part in this research. An archaeological park was established on this site within the
frame of the European Interreg II and III Italia-Austria project. From 1998 to 2005 Sara Santoro
led the “Isola del Centenario” project in Pompeii on behalf of the University in Bologna and was
scholarly editor of the project’s publications. It was then that she was a frequent visitor in Warsaw,
giving lectures at the National Museum in Warsaw and the Institute of Archaeology of the Uni-
versity of Warsaw. She gave a paper at the conference dedicated to a decade of research of the
University of Warsaw Institute of Archacology at Tanais in Russia, held in Stawiska in 2005 (Sara
Santoro is seventh from left, arm in arm with Iwona Modrzewska-Pianetti, in this photograph from
Gdansk from 2005). From 2001 to 2004 she headed the Durrés project for the University of Parma
and the National Archaeological Museum in Durrés, this within the frame of the United Nations
Office for Project Services concerning the historical monuments of Albania. From 2004 she
was research director of the Italian Mission in Durrés on behalf of the University in Parma and
then the University in Chieti—Pescara. For the project she excavated the Roman amphitheater,
collaborating with the Institute of Archacology of the Ministry of Culture of Albania. From 2008
she coordinated the excavation of the Gallo-Roman vicus in Bliesbruck in the Bliesbruck Reinheim
archaeological park (Moselle, France). She then headed the research at Corfinio-Campus Santa
Maria delle Grazie from 2014. She was director and team member of many international archaeo-
logical projects. She was author and co-author of more than 160 publications and coordinated
many as a scientific editor.



The archaeological community in Europe mourns her premature passing. Prof. Marco Cavalieri
was her student in 1992—-1996 while Iwona Modrzewska-Pianetti collaborated with Sara Santoro
within the frame of the Erasmus project, lectured at her invitation at the University of Parma and
was close friend for many years. Sara was extremely talented musically — she played the piano
well and was gifted with a beautiful voice.

Many colleagues in Poland have been deeply moved by her passing.

MAGISTRA, SIT TIBI TERRA LEVIS.

Marco Cavalieri, University of Louvain
Iwona Modrzewska-Pianetti, University of Warsaw



Martin Lemke

DANUBE, LIMES AND LOGISTICS

SOME THOUGHTS ON ROMAN ARMY SUPPLY
IN MOESIA INFERIOR

Totius enim legionis ratio ... cotidie adscribitur actis
maiore prope diligentia quam res annonaria vel civilis
polyptichis adnotatur.

Vegetius 2.19

Abstract: Understanding army logistics is important for understanding the Roman army and the Roman
limes as such, especially the fundamental and dual role of the Danube. Camps and smaller garrisons were
located with strategic factors in mind, considering geographical conditions and their influence on logistics,
with the Danube being both a border and a transport route. The stepwise annexation of the areas that would
become Moesia Inferior is testimony of planning always preceded by terrain reconnaissance. This included
a thorough analysis of what was and was not available in the province and whether stable coordination of
army supplies by trained personnel was possible. Logistics could have had something of an improvised
character, especially in the first century, and they required a specific skillset to be carried out, but overall they
were manifest of good organization and planning. A sophisticated and well devised system was in operation.

Key words: Roman army, logistics, supply lines, frumentarii, Danube limes, Moesia, Moesia Inferior

Introduction

The wayfaring archaeologist in the Balkans, navigating the scenic but narrow roads of Serbia, Ro-
mania or Bulgaria to reach one of the /imes sites on the Danube perhaps, will inevitably encounter
(and get stuck behind) numerous trucks displaying company names with the word “logistics” in
them. Studying every millimeter of the back of a trailer for a couple of hours lets the mind roam
freely, contemplating the situation in a wider context.

The word “logistics” is derived from the Greek adjective logistikos meaning “skilled in calcu-
lating”.! The first instance of administrative use was a military official with the title logista in
Roman and Byzantine times.? In other words, logistics is a specific variant of administration in its

'ROTH 1999, p. 1; on logistics in general see also JOMINI
1837, pp. 485-486 (who proposes a different etymology
for the word); for an introduction to military logistics:
KRrEss 2002.

2 Byzantine emperor Leo VI was the first to define logistics
in his work commonly known as Taktika (about AD 900).

Leo’s discernment of Aoyiotikn as a special skill of gen-
erals (Epilogue 57, 64) beside tactics and strategy inspired
the development of the modern concept of logistics in the
works of the late eighteenth- and early nineteenth-century
military theorists: “This is what the logistic art is to do. It
divides the army into squads ... and the other units, as
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broadest sense — dividing the coordination of provisioning into basic units run by specialized
personnel.

The importance of searching for remains, whether material or not, of the logistics of the Roman
army has been increasingly recognized and studied over the past few years.> The present study
will summarize the body of evidence for Roman army logistics in the province of Moesia Inferior,
which offers, in this case as in others, a convenient training ground for archaeological theories.

Army logistics

Modern use notwithstanding, logistics is and always has been primarily a military term. It has
even been argued that “logistics is the lifeblood of any army”.* Accordingly, a whole range of
military conflicts in the past and present, from the Battle of Dyrrhachium in the Great Roman
Civil War (48 BC) through the Burma campaign in World War II and the battle of Pusan in 1950,
famously were decided to a large extent by superior supply lines or the lack thereof.

The NATO Allied Administrative Publication gives the following contemporary definition of
logistics: “The science of planning and carrying out the movement and maintenance of forces. In its
most comprehensive sense, the aspects of military operations which deal with: a) design and deve-
lopment, acquisition, storage, movement, distribution, maintenance, evacuation, and disposal of ma-
teriel; b) transport of personnel; ¢) acquisition or construction, maintenance, operation, and disposition
of facilities; d) acquisition or furnishing of services; and €) medical and health service support™.3

Obviously, the scope of army logistics may vary between the different descriptions and defi-
nitions in place, but what they usually have in common is provisioning and transport, and the ad-
ministration of the two.

Logistics in the Roman army

The Romans were not the inventors of army logistics, but they certainly perfected this art in the
ancient world. Lessons learned in the Punic wars and later military reforms under the Republic
led to its rapid development,® whereas the decision to keep a permanent border” in the early prin-
cipate? led to a significant remodeling in order to provision the units stationed there. Incidentally,
the army was by far the biggest organization in the Empire.’

The Roman army with its wide range of tasks beyond simple border security'’ still had to find
the time and personnel to implement a system of logistics, the success of the army being heavily
dependent on a continuous provision of supplies.!! Consequently, beside providing a rather broad
overall training for the soldiers themselves, it fostered the development of a large number of spe-
cialized professions that at first glance have little to do with fighting battles. On top of that, these
numerous specialists had to be coordinated by a strong administrational apparatus.'?

well as entire battle lines. It makes a proper division of
all these. Which ones and how many will guard fortified
towns? Which ones and how many young or old men there
are? Which ones are maimed in their limbs or incapacitated
by illness? How many have a position in the civil govern-
ment or one dealing with public affairs? This is what logi-
stics are”. Translation after DENNIS 2010, pp. 635-639.

3 Especially THOMAS, STALLIBRASS 2008. See also ROTH
1999; Pap1 2007; SimoN 2015; LE BoHEC 2015; POLAK,
Kooistra 2013.

4 PIGGEE 2002, p. 1.

5 NATO Glossary, p. 2-L-5.

S ROTH 1999, pp. 161-163; ERDKAMP 2002, p. 49.

7 PoLak, KooiSTRA 2013, p. 359.

8 For the various purposes and necessities influencing Au-
gustus and his successors in this regard, see EicH 2009,
p. 565; cf. DoMASZEWSKI 1908, pp. 192-193; ORSTED
1985, p. 20.

° SPEIDEL 2009, p. 283.

10 SARNOWSKI 1988, p. 69; DucH 2015.

' THOMAS, STALLIBRASS 2008, p. 1.

12 SPEIDEL 2009, p. 285.
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The logistical difficulties of Roman imperial expansion increased as a rule with the distance
from the Mediterranean Sea,'? hence the prime importance of establishing a frontier on the big
rivers, the Rhine and the Danube, not only in terms of “grand strategy” but also communication.
Legionary camps and forts were obviously meant to be as self-sufficient as possible, but the gar-
risons could not exist in a sort of splendid isolation and were heavily interconnected with one
another and with other centres near and far to ensure stable supply routes. Provisioning an army
locally may have always been the most economic option, but only when the prerequisites of
organization, planning and technical knowledge had been fulfilled.

Supply units are depicted on Trajan’s column'* and Appian noted that provisioning constitutes
the hardest task in big armies,' but a scientific problem arises from the fact that even though the
Roman army did document supply measures thoroughly (as shown by the famous “Hunt papyrus”
below), these documents are quite rare,'® while descriptions by contemporary authors on the topic
are even less frequent and dispersed,'” sometimes even contradictory.'® Still, from Vegetius we
learn that the praefectus legionis was responsible for arms, horses, clothes and food, while the
duties of the praefectus castrorum and his staff included tents, baggage, the sick, vehicles, animals,
wood, tools, beds and artillery,'® and there were many more people engaged in this process.?’ We
have the names and job descriptions of some of the specialists dealing with matters one might
consider to be logistical in nature, arguably beginning with the work of intelligence units such as
the exploratores and speculatores of a legion as the first step towards a reliable supply system,
involving choice of an appropriate spot for the camp, fort or other structure, and going as far as
the province administration.?!

A complex army, garrisoned to protect the border and secure the development and Romaniza-
tion of the region, could not simply forage.?? It has been argued that one of the reasons for dividing
the legions into vexillationes and spreading them over a larger territory was to avoid overloading
the supply system in one spot.?* For this to work, the conditions for the civil population, that is,
the autochthonous population and the Roman settlers and veterans, had to be convenient as well.
Production had to be stimulated,? so that preferably a large part of the food and other supplies,

13 HansoN 2002, p. 27.

14 Davies 1920, p. 21; POGORZELSKI 2012, pp. 78-79.

1S App. BC 4.100.

16 At least compared to the millions of documents that
surely existed. Cf. SPEIDEL 2009, p. 283.

17 SINNIGEN 1962, p. 216: “The routine supply organiza-
tion was rarely a matter to arrest the attention of observers
interested in the more striking aspects of military line”;
cf. also GOLDSWORTHY 1998, p. 287; RoTH 1999, pp. 3-5;
WHITTAKER 2004, p. 88; JOHNSTONE 2008, pp. 128-129:
“Sources of both art and literature in the Roman period
were biased towards topics considered suitable for expres-
sion and mundane events and situations were seldom rep-
resented, described or discussed”; SPEIDEL 2009, p. 286:
“Es ergibt sich aber dadurch auch ein Bild vom romischen
Heer, das nicht allein durch militérische Ubung, Kampf-
bereitschaft und strenge Disziplin geprégt war, wie es die
antiken Autoren so gerne und oft betonten, sondern auch
von einem Heer, das eine Verwaltung mit einem um-
fassenden Anspruch unterhielt”.

18 See the discussion of terms like lixae or frumentarii.

19 Vegetius 2.9, 2.10.

20 SiMON 2015, p. 246: “Almost any military officer en-
gaged in financial affairs, or anyone from the office of the

procurator Augusti or the provincial governor can be as-
sociated with the organization of the supply, therefore it
is still not possible to determine the exact stages and per-
sons of the army supply”.

21 SPEIDEL 2009, p. 284: “Die Vermutung einer vielfélti-
gen, detaillierten, intensiven und auch allenorts nach ein-
heitlichen Richtlinien gefiihrten Truppenverwaltung, die
sich daraus ergibt, wird zudem durch die reichsweit ein-
heitliche Struktur und Organisation des Heeres gestirkt,
in der gerade auch die in der Verwaltung beschiftigten
Soldaten iiberall gleichlautende Grade und Funktionstitel
trugen (librarius, actarius, beneficiarius, commentarien-
sis, cornicularius, exactus, optio, tesserarius, Usw.)”.

2 BisHoP 1999, p. 111; cf. HERZ 2002, pp. 19-20.

2 BisHop 1999, p. 112; HERZ 2002, p. 26.

24 WHITTAKER 2004, p. 102; GRSTED 1985, p. 20; THOMAS,
STALLIBRASS 2008, pp. 9-10.
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especially when perishable, was directly available near the /imes sites.?> At the same time, the deve-
lopment of towns guaranteed the availability of specialized goods, like quality tableware, wine and
weapons. Enhancement of a road network and ports facilitated transport and hence also supply lines.

A further precautionary measure to ensure a stable flow of basic supplies was building horrea
(warehouses, mostly used as granaries), where food could be stored for an extended period of
time.?® Polybius notes that when building a camp ample space was allotted for the iorrea close to
the praetorium (Hist. 6.27.3-5) and from Tacitus we learn that the camps in Britain had enough
food stored for one year (Agricola 22.2). The horrea also allowed camps to function as tactical
bases for military excursions,?’ beyond the Danube for instance in the case of Moesia. The horrea
were extremely important and guarded by the army when located outside camps.?®

Accordingly, one may argue that unlike the preferably isolated marching camps of the Repub-
lican troops, the Imperial army’s permanent garrison sites sought the proximity of existing settle-
ments for reasons both logistic and strategic. First, a settlement indicated the presence of potable
water and no threat of flooding, by the Danube for instance in the case of Moesia. The availability
of building resources was another important issue.?’ Additionally, local inhabitants could be taxed
to supply the garrison with food.* In a strategic context, this sought proximity reflected the position
of these existing settlements on important communication routes and convenient crossing places
on the Danube, which had to be controlled and secured.

Theoretically, the more a given population was advanced in terms of “civilization”, i.e. pos-
sessing some sort of administration and urban centres, the easier it could be assimilated into the
Empire — although advanced peoples also tended to have advanced armies of their own. In Moesia
and later Lower Moesia, the local population was easy to control and apparently not prone to
revolt, at least after the somewhat enigmatic “Thracian surge”.’! On the other hand, it was much
harder to assimilate primitive peoples into an orderly Roman province, which would generate
“income” for the Empire.*? In Germania, Rome had experienced painfully how hard it was to build
a province without appropriate urban structures, whose value is not reduced to mere economics,
but manifests itself also as a motor for Romanization and convenient soldier recruitment.*

Specialists and civilians

Individuals responsible for provisioning a legion tended to be designated as frumentarii. As the
name suggests, frumentarii were initially supposed to collect frumentum (grain), and administer
the annona militaris.>* In the first and second centuries, they were recruited from among the le-
gionaries.® As their tasks diversified, there was a considerable shift in their job description. Their
main task was supplying the army with food, but in the historical sources they are mostly known
for being messengers and army intelligence specialists, a secondary aspect of their work, but sug-

30 Roth 1999, pp. 141-155.
31 KOLENDO 1998.

% To make the province as self-sufficient as possible. The
Expositio totius mundi et gentium from the fourth century

AD labels the Late Roman provinces Moesia Prima and
Dacia Ripensis, the successors of Moesia Inferior, as sibi
sufficientes, which should be interpreted as an assertion of
their agricultural potential. Cf. MITTAG 2006, pp. 338-351;
GROENMAN-VAN WAATERINGE 1997, p. 263; WHITTAKER
2004, p. 98; DavVIES 1997, p. 267; THOMAS 2008, p. 31.

26 ROTH 1999, p. 185.

27ROTH 1999, p. 182.

2 BisHoP 1999, p. 117; FINk 1971, pp. 115-119.

2 Tomas 2016, p. 34.

32 EicH 2009, p. 568: “Die Motivation fiir die sorgfaltige
militdrische Durchdringung der attackierten Gebiete war
primér fiskalischer Natur, das heif3t ihr Sinn war die Ge-
wihrleistung der ungestdrten, stetigen Abschopfung von
staatlich beanspruchten Ressourcen”.

3 On the case of Germania, cf. SCHNURBEIN 2003, pp. 93—
108.

34 SINNIGEN 1962, pp. 211 and 213-224.

33 RANKOV 1990, p. 178.
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gestive enough to eclipse the information on their original duties.* It has been suggested recently
that their alternative tasks included delivering correspondence between the provinces and the em-
peror rather than espionage.’’” Just like the exploratores, recruited often from the local population,
specialists in food supply would have had a talent for clandestine operations carried out under the
cover-up of their initial duties.*® At the same time, information from intelligence units could ar-
guably be useful for logistic purposes also.

Nomenclature notwithstanding, the complex food logistics required experts for coordinating
operations on a mass scale.*> Commanders of the army units and their deputies (i.e., primipilarii,
centuriones frumentarii®® and beneficiarii*') participated in the process, but all sorts of specialists
were needed due to the sheer volume of the different requirements reflecting the size of the army
in the province and the demand for quality supplies. Their job was to coordinate movements on
the army supply routes and supervise local supply, but the known kinds of supply-related job de-
scriptions in the army should not be treated as carved in stone. Especially in the early Principate
it has been noted that campaigns were all exceptional and measures such as task division were
calculated ad hoc.*

At this point, the /ixae are an interesting subtopic. Apparently, they played some role in sup-
plying the legions, but the exact nature of their work is unclear.* A vast baggage train followed
each legion, consisting mostly of civilians, both slaves (private or state) and freemen. The latter
included the servants of the soldiers as well as the l/ixae.** The servants of the legion were respon-
sible for supplying and cooking the food and carrying the equipment.** The term /ixae may have
been used for the baggage train employees, but they could have also been craftsmen, engineers
and even geodesists or medics according to some theories.* They could have also been merchants
selling to the army goods of a rather extravagant, luxurious kind, such as spices.*’ They were not,
however, either mercatores or negotiators.* They accompanied the army, living apparently outside
the camp in the canabae.® Interestingly, lixae are mentioned by Tacitus in a clearly pejorative
context, where they are described as unpatriotic capitalists.>® Some scholars have argued whether
lixae were freemen or slaves.”!

More importantly, the example of the /ixae demonstrates the astonishing extent of civilian par-
ticipation in army logistics. Auctions were held during the early Principate to allow merchants to
purchase the right to transport grain from the provinces to Rome or to the other provinces.*> Some
negotiatores were specialized in the grain trade> and basic products were available on the local
markets.>* Thus private merchants could count on the army for protection not only because of their

36 KoLB 2000, pp. 290-294; MAaNN 1988, p. 149; AUSTIN,
RaNkov 1995, pp. 136-137.

3T RANKOV 1990, p. 180.

3 CuPCEA, MARCU 2006, p. 186.

¥ ROTH 1999, p. 274.

40 HErz 2002, pp. 43—44; SIMON 2015, p. 246.

4 RoTH 1999, p. 274; beneficiarii probably acted as in-
termediaries between the financial administration and the
officers of a given unit, cf. MONFORT 2002, pp. 76—79.

42 EGR1 2008, p. 49.

4 CONRAD 2004, p. 107.

“ FEIG VIsHNIA 2002, p. 265.

4 ROTH 1999, p. 111.

46 CUuPCEA, MARCU 2006, p. 182.

4TRoOTH 1999, pp. 93-95.

* FEIG VISHNIA 2002, p. 266.

4 TvaNov 1990, p. 133; WiELowIEISKI 1970, p. 191.

30 Tac. Ann. 2.62: veteres illic Sueborum praedae et nos-
tris e provinciis lixae ac negotiatores reperti quos ius

commercii, dein cupido augendi pecuniam, postremo
oblivio patriae suis quemque ab sedibus hostilem in
agrum transtulerat.

51 Slaves naturally played a part in army logistics, cf.
RoOTH 1999, p. 101. Feig Vishnia has suggested that the
lixae coordinated slaves in their duties (FEIG VISHNIA
2002, p. 272), but this view is somewhat isolated as their
mercantile nature is rather beyond doubt. Cf. BOUNEGRU
2006, pp. 71-72: “Les Lixae étaient en fait des accompa-
gnateurs commerciaux (ambulants) des militaires ...”.
According to WIELOWIEISKI 1970, p. 191, they were mer-
chants, small scale traders and peddlers accompanying the
bigger army units.

52 RICKMAN 1980, p. 126.

53 ERDKAMP 2002, pp. 66—67.

54 ZMUDZINSKI 2004, p. 120.
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part in its supply chain, but also because the main trade routes also happened to be the (potential)
main invasion routes for the enemy, which the army was guarding.> In his work the Byzantine
Emperor Leo VI also pointed out the importance of taking care of civilian traders.*® The frontier
population of the Danube provinces would ideally come to market in the Roman settlements where
appropriate trade fora could be found.’” The local indigenous elites, as well as Italic families com-
ing in the wake of the army took part in the exploitation of the province: through agriculture, min-
ing and trade, and also through administrative measures.’® Over time civilian contractors also
played some role in sea transport® and the associated long range army supply routes (see pastus
militum, below).

Moesia Inferior

After a somewhat slow start during the reign of Augustus, when Rome’s strategic interests in Eu-
rope were focused on Germania and Illyricum, Moesia became strategically more important in
the second half of the first century.® It has been suggested that the organizational activity under
Trajan after the Dacian Wars should be seen as the beginning of the army supply system, based
predominantly on the own resources of Moesia Inferior and partly also Thrace,®' while others ac-
knowledge Domitian for skillfully combining the supply system with the communication network
and the protection forces to provision his campaigns,®* which is somewhat ironic given his logis-
tically (and militarily) disastrous Dacian campaign.®® He also divided the province of Moesia into
two parts, Superior and Inferior, in the year 86. The separate command and supply structure was
meant to facilitate defending the area® (as was the enlarged manpower). It was certainly true that
the war campaigns of both emperors were a special challenge for logistics, the army was on the
move and considerably larger than the /imes garrisons. During his second war in particular Trajan
had to cope with a classic military problem: how to protect and not overextend his army’s supply
lines. He did so by dividing his armies into marching columns,® among other things to avoid Da-
cian guerilla tactics. The emperor had learnt his lesson from the first Dacian campaign when the
route eastward was left open for the Dacians to flee and in the second war he had his forces carry
out a supplementary attack in a wide arc from the bend of the Danube to cut off this escape
possibility. Hence a series of smaller forts were built in the Dobrudja and Wallachia.® In the
field of military logistics, the extension and over-extension of supply lines is a separate and
ever fresh topic.®” Eventually three legions were stationed in Moesia Inferior during the Principate:
the V Macedonica at Oescus and later Troesmis, the I [talica at Novae and the X/ Claudia at

55 ORSTED 1985, p. 174.

¢ DENNIS 2010, p. 163: “On the march with your troops
in your own country, consider the markets and trade cen-
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5 RoTH 1999, p. 270.

%0 LEMKE 2015a, p. 850; LEMKE 2011; SARNOWSKI 1988.

6l SARNOWSKI 1988, pp. 66-67.

92 SINNIGEN 1962, p. 223, regarding the fiumentarii:
“Domitian was apparently the first emperor to organize a
‘G-4 Section’ for the army” (G-4 being an army slang
term for logistics officers).

% STROBEL 1989, p. 56; FiLow 1906, p. 38.

% DVORSKI, ZAHARIADE 1997, p. 61.

% Columns make the supply of marching soldiers easier
and less prone to guerilla warfare (which preferably tar-
gets supply units). Hence Moltke’s famous motto: “Ge-
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of the Roman army’s specific vulnerability to guerilla at-
tacks (LUTTWAK 1976, p. 41) not only from the “Varian
disaster”, but also from the failed campaign of Domitian
in AD 86.

% SARNOWSKI 1988, pp. 53—59; BENES 1978, p. 67.

67 Cf. studies on recent events, such as: PELTZ ef alii 2005,
esp. chapter 4.
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Durostorum.®® In their wake, a whole array of smaller units came to garrison on the /imes as
well.®All in all, the Lower Moesian army had an estimated strength of 16,400-18,500 soldiers,
who needed to be fed.”

The supply system had already evolved, becoming considerably reliable in the times of Ves-
pasian when this stretch of the frontier was significantly strengthened as part of the reorganization
of the Empire defences.”! However, the eventual annexation of Scythia (a separate province in late
antiquity, modern day Dobrudja) made the dislocation of another legion into the region necessary,
including additional auxilia, which was difficult considering obligations in other parts of the Em-
pire.”> Moreover, the unfavourable geographic conditions especially in the southern part of Do-
brudja, as well as in the adjacent region of Ludogorie, made provisioning by agriculture particularly
difficult.” This dilemma was exacerbated by the fact that the territory of Moesia (Inferior) was
never densely populated except for the Greek cities on the Black Sea.” In a thinly populated area
it is harder to feed an army, moreover “the roads and means of water-carriage are much better in
rich countries and afford a greater choice, being more numerous, the means of transport are more
abundant, the commercial relations easier and more certain”.”> The impact that the limes had on
the development of the settlements described above was a major economic factor’® and the small
scale urbanization around army camps was also important for the security of the provisioning.””
The fords on the Danube and the proximity of the army had a positive influence on the exchange
of goods with the Barbaricum. Due to their symbiotic nature, the development of such settlements
can be perceived as a natural process.”® Still, given the particularly small population of the Do-
brudja, the Roman administration was forced to implement a “settlement programme” to ensure
provisioning of the soldiers, hence the regular distribution of the settlements and their Latin names.
As a result, the existence of a rather large number of recorded rural communities in the Dobrudja
contrasted with the lack thereof in the remaining parts of Lower Moesia.”

Just like in the other provinces, the food supply was generally meant to be based on local re-
sources [Fig. 1], using production centres within the province, and only supplementary exterior
supply lines.® However, even a central system was always elastic enough for local peculiarities.®!
The unusually large number of cavalry units in the province,? for instance, additionally raised the
requirements for food and fodder. Thus, when the decision was made to create the province, its
development was accelerated with drastic measures: in the early first century 50,000 Dacians
(Getae) were moved by order of Aelius Catus to the southern Danube shore.?* This operation was
meant to depopulate the border zone on the northern shore® and to increase the population density
in the new province. This maneuver was repeated on an even larger scale during Nero’s reign,

% MATEI-POPESCU 2010; SARNOWSKI 1988.

8 MATEI-PoPEScU 2013, pp. 207-230; BENES 1978.

" DucH 2015, p. 236.

"I SCHONBERGER 1969, p. 155; GABLER 1999, p. 75; LUT-
TWAK 1976, p. 57; BENES 1978, p. 65.

"2 POULTER 1986, p. 521.

73 LEMKE 2015b; POULTER 1980.

" MROZEWICZ 1982, p. 6; ZAWADZKI 2009, pp. 55-56.

5 CLAUSEWITZ 1832, Book 5, Chapter 14-4.

76 CONRAD, STANCEV 2002, p. 677; THEODOSSIEV 2000,
p-91.

7 On the local production, see THOMAS, STALLIBRASS
2008, p. 9; KOLENDO 1976, pp. 45-67.

8 For the immigrated population settled for reasons of se-
curity and economy close to the camps along the Danube,
cf. MrROZEWICZ 1984a, p. 116.

" POULTER 1980, pp. 734—737. See also MATTHEWS 2015.

80 Surtov 1983. Cf. WHITTAKER 2004, p. 98; MONFORT
2002, p. 72.

81 SPEIDEL 2009, p. 286: “Aus solchen Griinden wurde
deshalb der Schluss gezogen, dass die Truppenverwaltun-
gen sehr viel weniger von zentralen Vorgaben und weit
mehr von lokaler Initiative bestimmt waren, als dies durch
Finks Kategorien nahegelegt wird”’; cf. SIMON 2015, p. 242.
82 BENES 1978, pp. 64—66.

8 DucH 2015, p. 238; PREMERSTEIN 1898, p. 158.

8 ALFOLDI 1939, p. 30; PREMERSTEIN 1898, p. 158: “Eine
wiiste Verteidigungszone”.
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when Titus Silvanus Elianus, governor of Moesia, ordered 100,000% families of transdanuviani
to be moved to the southern shore, so they would pay tribute in grain and populate the province.3¢
At the same time, further depopulation of the left bank was intended, maybe as a countermeasure
to the Sarmatian intrusions of the period,’” even though annona (grain) was collected in Wallachia
as well, as we know from Hunt’s pridianum (see below).

Looking at the /imes sites in Moesia Inferior, one can see that the Danube was their biggest
shared attribute. The decision to make the river a frontier line of the Empire included a number of
considerations, tactical and logistical ones.®® More often than not fortresses were built on elevated
ground, but never so high as to make the transport of heavier goods from the river level trouble-
some. Logistic convenience was also the reason for the location of fortress sites right on the
Danube, where transport ships arrived. Wherever major tributaries were lacking, the Roman army
sought places close to the mouths of smaller streams emptying into the Danube. Springs of fresh
water were common in the upper run of these rivers and constructing an aqueduct along a river
valley was easier for the engineers. In the case of the large legionary fortresses in the province,
the ground selected for their construction had to be sufficiently wide to accommodate the canabae
and vici that invariably emerged. These aspects had preference over the potential defensive charac-
teristics of the terrain.®

Canabae and vici

The canabae of the various army camps in Moesia Inferior contributed to the process of supplying
the army. Here lived soldier families, veterans, who had a considerable influence on the develop-
ment of these towns, and people working for the army as well as slaves.”® By settling near their
former garrison®' they contributed to increased control, consolidation and supply chains for the
army, before quicker economic growth and Romanization occurred under Trajan.’> Most of all,
veterans were helpful in the early phases of urban life around the camps as far as organization,
economy and security were concerned.”® From the second century onwards veterans would also
settle in the northern Dobrudja,’ diminishing the considerable infrastructural problems there.
The first canabae in the yet undivided province developed in Oescus.” Since the area within
one leuga (2.2 km) was under the direct authority of the army, the inhabitants of the canabae de-
spite their status as veterani et cives Romani consistentes had no right of ownership there;*® con-
sequently, they often settled a little farther off. At Durostorum, the canabae lay several hundred
metres from the camp. They developed when the X7 Claudia legion arrived and received the hono-
rary title Aeliae.’” In the rural territories south of Novae, Conrad noticed signs of regular land par-
titioning along the valleys, just like in the other provinces. Veterans lived here probably after
completing the honesta missio. The canabae of Novae stretched approximately 1.5 km towards

85 Zawadzki’s comment should be kept in mind with re-
gard to these numbers (ZAWADzK1 2009, p. 67): “this num-
ber rather comes from doubling the 50,000 Getae
transferred under Augustus onto the right shore by Aelius
Catus. ... The author of the elogium likely intended to
stress that the feat performed by Plautius Elianus was
twice as important. ... Still the number of relocated Danu-
bian settlers must have been substantial, since these peo-
ple had a positive impact on the grain production”.
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8 RANKOV 2005; LEMKE 2015a.

8 T EMKE 2015a.

% EGR1 2007, p. 104; ARICEScuU 1980, pp. 115-116; MRro-
ZEWICZ 1984a, p. 115. MANN 1974, p. 516, labelled the
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WHITTAKER 2004, p. 91.

9T MANN 1983; MANN 1974, p. 515.

92 SARNOWSKI 1988, p. 51.

9 TACEVA 2004, p. 10.

% DoruTIU-BOILA 1977, p. 90.

% MROZEWICZ 1982, p. 14. On Oescus in general, see Bo-
YANOV 2008; KABAKCIEVA 2000.

% CoNRAD 2006, p. 322.

7 GEROV 1977, p. 301.
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Svistov, but also south and east from the camp.?® On top of that, 32 sites were detected south and
southeast of Novae at intervals of about 300-500 m. These farms had a surface of 5 to 50 ha, point-
ing to small-scale agriculture and the existence of several specialist workshops.”

Civil villages, vici,'™ were located in a distance of about 1.5-2.5 km from the camps, but they
also could be completely independent from the /imes in the province. They were administered by
the inhabitants themselves and not unlike Roman towns,'”! even though they mostly kept their
pre-Roman name. As a rule, they were not a continuation of larger pre-Roman settlements under
new Imperial rule. Vici were likely supported by the given camp commanders, as they facilitated
local provisioning and limited the growth of the canabae, which could be a hindrance during
an attack. On the other hand, it is mostly unknown whether the provincial legates supported the
development of these vici'® with the prominent exception of Dobrudja.

The development of the province was accompanied by an expanding road network built by
the army, which played a fundamental role in extending and maintaining supply lines.'® The state of
research on these roads is varied. The overall layout of the road network is known from itineraria,
milestones and other epigraphic evidence, which also provide data on the location of the various
towns and settlements. Thus we have the /imes road along the Danube with roads branching off at
right angles and leading into the interior of the province. In modern Bulgaria, these roads ran parallel
to the bigger Danube tributaries and towards the mountain passes of the Haemus mons, and were
connected with a route parallel to the Danube road running through Montana and Nicopolis ad Istrum.

The inhabitants of Roman vici were obliged to repair roads, even during the eventful third cen-
tury.!* A fragmentary inscription from Ulmetum!'® mentions the duties of maintaining the via pub-
lica on specified stretches of the road. The responsibility of rural communities for ensuring
transport on the cursus publicus and technical maintenance is well known in the Imperial admin-
istration. There is proof of civilians not being happy with these numerous tasks, such as a “petition”
to reduce the labor.!% The epitaph of a praefectus vehiculorum is known from modern Comakovci
near Montana; he supervised the cursus publicus in the second half of the second century.'”” His
duties would have included ensuring road maintenance!®® and transport of supplies for the army.'®
The swift development of vici in Dobrudja was determined by the army’s reliance on civilians to
maintain the road network connecting the /imes sites with the Pontic towns (Argamum, Histria,
the capital Tomis, Callatis, Dionysopolis, Odessos) and to guarantee the supply lines for the gar-
risons. Creating mixed settlements of veterans and peregrini played a major role in /imes logi-
stics.!!® The vici first appeared under Hadrian and were connected with the road network; they
certainly did not exist before the consolidation of the Scythian /imes under Trajan.'"! In late anti-
quity, after major migrations in the region, these artificial Roman place names disappeared quickly,
especially in Dobrudja.!'? The phenomenon is proof of deep changes in the region. Regarding the
vici belonging to army camps, one should also consider the numerous villae loosely concentrated
in the vicinity. These also played their part in local production (especially farming) and Roman-
ization,' thus enhancing the supply potential. Clusters of villages and villae can be seen near

% Canabae Novae and the question regarding the mu- 104 PETCULESCU 2006, p. 39; POULTER 1980, pp. 734-735.
nicipium Novae are under investigation: ToMAs 2007, pp. 105 CIL 11 12488.
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ted. The vici in Britannia and Germania have been studied 10 POULTER 1983, p. 86.
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pp. 312-321. 112 ZAHARIADE 2006, p. 6.
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limes army camps, but also around the towns in the interior: Montana, Nicopolis, Abrittus, Mar-
cianopolis, Tropacum Traiani, Ulmetum. The amount of discovered farming tools also hints at the
intensity of agriculture in these areas.'

Municipium and colonia

Municipal status is a formal acknowledgement of urbanization processes taking place at the site.!'
Social differences due to legal status and affiliation (citizenship) were equalized, regardless of
whether a given person was a Roman citizen or a peregrinus. Inhabitants were equal within the
municipium and allowed to marry according to Roman law; citizens also could and had to ensure
a juridical and religious order within municipal law."® It has been suggested that municipia deve-
loped for reasons of security at a certain distance from army camps;'” therefore, it was more often
the vicus than the canabae that gained municipal status,'' but reverse examples are also known,
notably at Novae.'"” Municipalization is a characteristic feature of the southern stretch of the
European /imes, including Moesia Inferior, since this type of city was closely connected with the
legionary fortresses and constituted a further attempt at anchoring the Roman urban lifestyle on
the Danube and beyond, in Dacia. Almost all the towns that were to become a municipium or colo-
nia on the right bank of the Danube, developed close to army camps.'* In Moesia Inferior, the
army camps Novae, Durostorum and Troesmis received municipal status,'?' as did Tropacum
Traiani,'?? while Noviodunum,'?* Montana and the old Greek trading outpost Axiopolis were possibly
also promoted in this fashion.'?* Oescus was the sole colonia on the Danube in Moesia Inferior.

Trade and resources

Many imports from Italy and the western provinces have been observed in the first century material
from Moesia,'? illustrating the working of the initial long distance supply lines. The Greek-Thra-
cian market in northeastern Thrace, existing from Republican times,'?® probably could not satisfy
yet the new legionary consumers,'?” even though the annexed Pontic cities certainly constituted
an economic anchor in the barren region. These cities had become autonomous colonies, civitates
foederatae, towards the end of Augustus’ reign,'?® a fact that was apparently welcomed by both
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686. Cf. also TACHEVA 2005.
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sides as Rome guaranteed safety and stable development of the entire region.'? The missing local
infrastructure combined with the army’s demand resulted in a booming trade in the provinces in
the years to come, which in turn accelerated urban development.'*® The products and natural re-
sources discovered at the various /imes sites hint at the possible supply lines. Since a legionary
camp constituted a considerable market,'! local production could not satisfy all the needs. Soldier’s
pay was the fiscal basis for the operation with transactions somewhat blurring the division into
the army and civilians.'3?

In Moesia Inferior, olive oil and wine were the basic imported products (originating from the
Eastern Mediterranean, especially Asia Minor). The prime evidence for this are the relevant am-
phorae, on one hand mirroring the extent of military control in a given frontier zone'* and on the
other reflecting the long distance nature of these imports.'** In the first century, the region was
supplied with oil from Histria, transported in Dressel 6 amphorae. The Greek Pontic cities were
also among the customers, playing their part in turn in supplying the army.'3> The import was sup-
plemented with Spanish olive oil in Dressel 20 amphorae. Zeest 90 amphorae with olive oil from
Tonia appeared toward the late second century.'*® Further imports for the camp at Novae included
pottery, especially the prized terra sigillata,”” lamps, wine, glass, worked stone (including marble
from Proconnesos!'*®), lead and jewelry. The lamps came from Italy, the unguentaria from Dalmatia
and Ttaly, the wine and olive oil from Italy and Istria, as well as the Pontic cities.'* In Callatis,
both wine and the required amphorae were produced in large quantities,'* while Histria became
a local centre of fishing.'*! In Marcianopolis, a weapons factory was set up in the fourth century.'#?
Outside the province, Istria especially seems to have become the main source of olive oil for the
entire Danube region.'* Only a few first-century finds can be connected with Greece or Asia
Minor.'* Over the years, in the second century, the import from Italy diminished as a result of
local economic acceleration.

Traded products highlight the importance of civilians in the army supply system. Moesian pro-
duction centres like Hotnica, Pavlikeni and Butovo developed quickly after the Dacian wars of
Trajan.'” Deliveries of pottery for the army by the local communities may have also been a ma-
noeuvre to offset the burden of a mandatory food supply'*® by allowing the producers to actually
sell something. The said production centres developed around the newly founded city of Nicopolis
and supplied the limes sites to the north, especially Novae. The army and the soldiers’ pay was
a major factor in the monetization of the province.!*” Limited access to central state coins, for in-
stance during the Marcomanic wars, strengthened local minting. Towards the late second century,
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Epistulae ex ponto von neuerlichen feindlichen Invasio-
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diesen Gegenstand variieren”.
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provincial minting was dominant among the coins in Moesia and Thrace. This tendency continued
when in the third century imports of ferra sigillata were consequently replaced by corresponding
products made in the area of Nicopolis.'*® Additionally, the soldiers produced pottery, “legionary
ware”, in the camps themselves.'*

Short transport routes were crucial when the transported goods were heavy raw materials.
Stone used at Oescus came from different quarries than at Novae, Nicopolis, Pavlikeni or Dimum,
for instance;'° this clearly results from efforts to keep the supply route as short as possible. Lime-
stone was the most common rock in use. From Hotnica, which was the quarry for the central
Danube plain and the limes sites between Dimum and Iatros, stone was transported by the rivers
Rosica and Jantra to the Danube.'S! Other quarries from the territory of Nicopolis include Kamenec,
Samovodene and Koevei.'>? Some quarries on the lower run of the Danube are also known, for in-
stance near Dervent, where ships could be loaded conveniently at a port;'>® certainly there were
many more. Sandstone quarries along the Danube have been found at Novae, Carevec and Ores,
while basalt was available in Dragomirovo, Ov¢a Mogila, Cervena, Slomer, Varbovka, Pavlikeni
and Butovo.'** The marble used at Novae for statues and architectural elements came from a more
distant region (Berkovica, Vraca, Montana), but still within the province. The local acquisition of
stone was no problem overall, numerous smaller quarries have also been noted at natural outcrops
of limestone in the valleys of the Danube tributaries'> (like the Jantra). Also in the less hospitable
Dobrudja this raw material was relatively abundant.'*® In the Dobrudja, the Altin Tepe (Tur. “Gol-
den Mountain”) and Casimcea mountain ranges held deposits of copper,'*” while traces of antique
iron ore mining were discovered in various places.'*® Also, numerous stone quarries were located
in the Dobrudja,'® while the soil was rich in clay in many places, providing good raw material for
pottery production.'®®

State'! and private!®? brick factories were built in the province. The former could be manned
by the vexillationes deployed for construction works or responsible for pottery production.'®®* Clay
could be found in numerous places along the Danube and the provincial hinterland, for instance
in Ov¢a Mogila, Di¢in, Radanovo and Butovo.!** The huge amount of wood'®® and metal'® that
were necessary could not always be collected or extracted near the camps. The goods were prefer-
ably transported by ship, even though it was possible to move them by wagon or cart.'®” Timber
was transported on the Danube.!'®® Still, in spite of the currently dominating forest-steppe in the
region, it appears probable that wood need not have been imported from far away, the forests in
the area being sufficiently large.'®
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A specific mining district existed around Montana, but metal ore, especially iron,'”® was ex-
tracted also in Dobrudja, under the command of the procuratores metallorum.'” The people living
especially around the Greek cities, in the vicinity of Dionysopolis, Marcianopolis, as well as An-
chialus, Deultum and Apollonia just outside the province, provided much of the natural resources,
including lime, marble, iron and copper.'”? The mining district around Montana was meticulously
secured by military personnel. The town was the most important centre in the western part of the
province in terms of mining, local economy, and religion;'”® unsurprisingly, it developed from an
earlier Thracian settlement. Due to the strategically important gold mines, it stood out among the
cities of Moesia for being a praesidium'™ with an army camp, as well as a local administration
within its region.'” The cohors I Sugambrorum veterana equitata was stationed there from the
early second century, as was a vexillatio of the legio XI Claudia, which replaced the cohors under
Hadrian. Additionally, soldiers of the legio I Italica may have been stationed there.!” The area
was somewhat special, because its purpose was not solely to provide war material for the needs
of the provincial garrisons, but also to organize the “export” of the ores elsewhere.

In Moesia Inferior, warehouses have been identified on military premises and in civil contexts
in various places.!”” Especially the huge horrea around the farms in the region of Montana give
proof of a grain production on a large scale.!”® But also in the eastern part of the province, along
the border with Thrace, the conditions allowed for extensive agriculture in the Kamcija and
Provadijska Reka river valleys. Here, as well as in some of the few fertile stretches of land in the
Dobrudja, huge farms were built.!”

Two firumentarii were mistakenly known from inscriptions in the Montana district.'® However,
the regionarii actually mentioned in both of these inscriptions'®! could well have engaged in lo-
gistics as Speidel pointed out, given their rather vague job description.'®* A frumentarius from the
legio I Italica, possibly stationed at Novae, is known'®* as being active outside Moesia Inferior in
Delphi during Hadrian’s reign.'®* His deeds were far closer to logistics than espionage, as he su-
pervised a construction, a function often fulfilled by frumentarii, thus pointing to logistics as their
main occupation.'®® A /ixa is also attested in an inscription from Oescus in Moesia Inferior, dated
to the late first century; he was connected with the fifth legion. '8¢

The primipili could sign food supply contracts with civilian traders,'®” a procedure that from
the third century onwards would lead to duties of pastus militum and the rise of civilian primipi-
larii, which is described in detail below. The mensores probably allotted space for traders, such as
Tulius Iero from Novae, a negotiator selling wine,'3® while planning the camp and its surroundings.'®
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It has been noted that the Romans preferably transported most goods on waterways. Maybe
this was dictated by the geography of the Empire, or maybe it was the other way round: the wa-
terways dictated the limits of growth for the Empire.'®® In spite of a certain risk connected with
water travelling, the Roman army preferred this type of transportation, as it was cheaper and
quicker than overland movement and much more convenient for heavy loads.'”! The Romans regu-
larly transported grain, wine, olive oil, wood and stone by ship, as well as bricks.!”> Most legionary
camps in the Empire were located on a major river'®® and in Moesia Inferior most of the goods
were transported on the Danube and other rivers of the Balkan.!”* While the fleet was supposed to
patrol the limes'*® and deny enemies the possibility of crossing the river and even capture their
vessels, its main task was delivering supplies to the camps.!'*® Subunits for guarding convoys were
created (for land transport also).'”” Transmarisca and Noviodunum are some of the bases where
waterways and major overland roads crossed.'”® From the pridianum cohortis I Hispanorum dis-
cussed below, we know that some soldiers served on naves frumentariae."® Stamped legionary
tiles, found in cities on the Black Sea, give proof of intensive shipping of building materials not
only to, but also from army camps, where the bricks and tiles were produced and from where they
were distributed.?” The army would also send out brick-producing units when necessary.

The Danube was an ideal main route for supply ships (provided it was not frozen), connecting
the big ports on the Black Sea and also the Adriatic via the Sava and Drava rivers with the lime-
stone sites and the mouths of the tributaries, which in turn made possible deliveries into the
province interior, as well as the transport of raw materials in the other direction, e.g., stone from
Hotnica along the Jantra to the Danube. Looking at the miserable width and depth of the Danube
tributaries nowadays one is entitled to wonder, if they were navigable at all. However, the rivers
carried more water in antiquity*! and the barges had a minimal draught that required very little
depth, so that the main Danube tributaries of the province (Iskar, Osam, Vit and Jantra) could have
served as waterways for a considerable stretch.

The Moesian fleet, operating since Claudius or Nero,?? was reorganized by Vespasian after
69/70, receiving the title of Flavia at some point.>® Its soldiers had certain privileges.?** Novio-
dunum was the seat of the praefectus classis, where in the second and third centuries a vexillatio
of the / Italica was stationed. Even when transporting heavy goods, a quay or other masoned con-
struction was not a precondition for unloading a ship. Small light barges were used for this purpose,
connecting with a natural port on a river bank.?% Still, larger harbour facilities with docks for
building and repairing ships were probably located at Dimum.?? The main base of the fleet was
Noviodunum.?” Moreover remains of solid ports were found at Novae,?”® Halmyris,?” Capidava
and Axiopolis*'® as well as Carsium.?!' At Rasova near the mouth of the river Baciului, a large
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structure with hydraulic mortar from the second century was found and interpreted as the port of
camp Flaviana, the late antique base of milites nauclarii.*'> 1t has been suggested that the port at
Novae, together with the unusual location of the army hospital within the camp, was a measure
for facilitating the transport of wounded soldiers from the Dacian wars of Trajan.?!?

The talents of the army engineers and architects are attested in the written sources. Ulpian
mentions the inspection of a public building programme among the duties of the governor of the
province, who would have the ministeria militaria at his disposal for helping with the inspection
(Dig. 50.6.7.1). As governor of Bithynia, Pliny asked Trajan a number of times for competent ar-
chitects in order to carry out expertises for public building projects in the cities.?!* Trajan encour-
aged the hesitant Pliny to take action on his own account, given the apparent triviality of the
matter,?'> but answering a letter describing the construction of two canals connecting the lake of
Nicomedia with the sea via the rivers Melas and Sangarius, the Emperor was curious enough to
suggest to Pliny that the latter turn on his behalf to the governor of Moesia Inferior, Calpurnius
Macer, with a request for a proper specialist, who should be a librator or architectus®'® for the
project. Moesia Inferior was not far from Nicomedia, but neither were Thrace or Greece, from
where the architects working in Rome usually came according to an earlier letter by Trajan.?'”
Thus, Trajan’s idea of borrowing a specialist from Moesia could have been rooted in the fact that
a limes province with three legions would have a certain number of excellent architects on hand
during the phase of rapid development and building activity after the Dacian wars. We have from
Moesia Inferior the grave stele of a mensor discens, found at Trimammium?'® as well as an in-
scription set up by a miles agrimensor from Montana.?"” The former belonged to the first Italic
legion, the latter to the X/ Claudia.

Administration

The proper administration of logistics is the key to supplying an army. Thus, the Roman army
command made an effort to be as meticulous as possible in this area.??® Working on the logistics
of the Roman army in Moesia Inferior one has the advantage of having the British Museum
Papyrus 2851, also called Hunt’s Pridianum or somewhat imprecisely, but clearly for the interested
— Hunt’s papyrus, which is a veritable summary of the topic. The exact provenance of this find
is not known.??! The form of the document is comparable to a common pridianum (and it will be
referred to as such here???): an annual personnel register or roster of an army unit, taking into
account that in Egypt, where the document was made, two of these were written annually, as the
Roman and Egyptian year did not match.??* Apart from information on single soldiers and units,
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the system of army documentation included also data on current issues like supplies of food, arms,
equipment, raw material and other goods, so the commanding officers knew what they had at their
disposal and thus could anticipate and properly document the necessary expenses.??* The unit in
question is the cohors I Hispanorum veterana, which belonged to the garrison of Egypt before it
was moved to Moesia.?? Its strength was 546 soldiers, 119 of these equites.??® The document dates
to the very beginning of the second century.?”” While the year is not entirely certain, there is much
to argue in favour of the document being written up during the preparations for one of Trajan’s
campaigns against Dacia.?*8

The text in column I, lines 11-20, mentions preparations for a big war. A massive concentration
of auxiliary forces along the Dacian frontiers took place at this time.?? Discharging soldiers unable
to fight and replacing them with fresh blood, as attested in the pridianum, was commonplace
and logical,*? and quite in accord with the duties of the logistics officers as defined by Emperor
Leo in his treatise (cited above, n. 2). The data in the document can be divided into geopolitical,
intelligence and logistical elements, which all come together in the described mission of the unit’s
cavalry onto the far side of the Danube. We learn from the text (col. II, 24-37) that both the Haemus
mountains as well as the towns of Piroboridava in modern Moldavia and Buridava in Wallachia
were intra provinciam. Fink deduced that the Romanization of Wallachia had progressed already
by the end of the first century,?! which is somewhat of an overstatement. Still, removing Decebalus
from the fertile lowlands on the left bank of the Danube after setting up a Moesian control zone
had its strategic significance for the region, because the local harvest would have been at the dis-
posal of the Roman and not the Dacian army.**? It can be argued based on the pridianum that the
lands around the Olt and Seret rivers were already somehow part of the province at the time.?*3
The stated necessity of defending the annona®* and the manoeuvre of sending a reconnaissance
unit beyond the Danube has led some researchers to suggest that Trajan’s reason for engaging in
Dacia may have been the intrusions of Decebalus into Wallachia towards the end of the first cen-
tury.?®> The grain from the annona was very precious, especially in the winter, when movement
on the Danube could have been hindered by the weather.?*¢ Thus we can observe here a diversi-
fication of the supply sources for the Moesian army. The stated expedition beyond the Danube
(23 cavalry soldiers; col. II, 29-33) was intended not only as a means of protecting the harvest,
but also as a reconnaissance mission. Involved was about 20% of the cohort’s cavalry under the
command of a centurio.*®’

Concerning logistics, the documents allows us to analyse certain aspects of the long distance
supply routes. We learn (II, 18-20) that soldiers of this cohort were sent to Gallia for clothes?*
and grain,?*” and also, on horseback, “beyond the river Erar” (which has not been identified). The
grain guarded by the soldiers of the cohort was transported in ships.?* The text is not clear regard-
ing whether the foodstuffs were bought or simply confiscated (foraging).?*! Moreover, the legionar-
ies of the cohort supervised the work in a quarry in Egypt>*? and serve as police in the Dardanian
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mines.? The papyrus also mentions a soldier killed by bandits plaguing the Danubian provinces,?*

who were the reason why transport convoys had to be guarded by army units.?*> From this and
other Roman army administrative documents, like the Vindolanda tablets?* and further papyri
from Egypt and Dura Europos, we also learn that the soldiers of a single unit could be dispersed
over a large area when acquiring supplies,’’ so the cohors I Hispanorum veterana was no excep-
tion in this regard. Added to the many examples of local provisioning, this source highlights the
importance of long range supply lines operated both by civilian contractors and the soldiers them-
selves. We can assume that the administration centered in the capital of Tomis, where many mem-
bers of the army personnel were stationed at the disposal of the governor and the beneficiarii
consulares and speculatores had their seat,*® played its part in coordinating the numerous military
units within the province in this regard.

More on the logistics of Moesia can be learned from a series of epigraphic monuments found
in Novae. Votive statues set up in the headquarters courtyard (forum militare) in the second and
third centuries were dedicated by the first centurions (primipili) of the legion,?* who among other
things were responsible for provisioning logistics within the fortress. Starting around AD 300, the
primipilarii, civil functionaries responsible for organizing supplies, resumed this tradition.?*° They
came from the Cyclades, Hellespont and Phoenicia, at a time when the Roman army relied to
a significant extent on a central provisioning system.?' Nine such bases from the early fourth to
the early fifth century were erected by individuals from Novae. One particular Greek inscription??
records, for the first time, the name of Novae in a context where the legio [ Italica is also men-
tioned. It is stated that two dignitaries from Ilion and Alexandria in the province of Hellespont
founded a monument for the “glorious town of Novesians”. Similar dedications were found in the
colony of Oescus, in the western part of the province.?>* The civil primipilarii apparently followed
the tradition of their military namesakes, the primipili of the Principate, which was to erect a statue
or comparable dedication in the headquarters of the legion they were working for after finishing
their one-year duty, the pastus militum.** The context of these annual shifts for civilians is ex-
tremely important for understanding the logistics of the Roman army at that time. The pastus mili-
tum seems to have already existed during the Tetrarchy, although under a different name as part
of a reorganization of the supply chains of the Roman army. It has been established, that the prim-
ipilarii were civilian officials employed by provincial governors, responsible for supplying the
troops on the /imes. As noted above, their task, called pastus primipili (in legal sources) or pastus
militum (in inscriptions),* was first attested at the beginning of the third century, as a responsibility
of the primipili of the army. However, as part of the modifications in the administration, their re-
sponsibility was transferred to the primipilarii. However, they did not collect the annona; this was
the duty of the civic magistrates. The duty of the primipilarii was to transport supplies from the
province in which they were collected (which was also their home province) to the location at
which a given legion was stationed, although it is not clear yet who financed the procedure.?*
Supplying the legions of Lower Moesia from rather distant provinces of the Mediterranean seems
to have been a consequence of the devastations the Goths brought with them and the subsequent
logistic complications.?®” Also, relying on privateers for provisioning the army brought back into
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the fighting pool forces earlier discharged to engage in the logistic process. At a time of constantly
shrinking troops, this could have been a successful measure to have more soldiers available for
guarding the frontier, although the process of involving private contractors in the transportation
of military supplies had intensified already in the late Republic.??

Conclusion

Summarizing the above, it seems fair to start with the extensive role played by civilians, whether
the indigenous population, the traders or the Roman colonists, in the supply system and conse-
quently for the functioning of the army. Military and civil settlements in the frontier zones were
closely related,? and the urbanization of the province seen as the development of canabae and
vici was conducive to the consolidation of army logistics.

Understanding army logistics is important for understanding the /imes as such, especially the
fundamental and dual role of the Danube. Camps and smaller garrisons were located strategically,
taking into account geographical conditions and their influence on logistics, the Danube being
both a border and a transport route. The stepwise annexation of the areas that would become Moe-
sia Inferior are testimony to planned actions, always preceded by a reconnaissance on the ground.2®
This included a thorough analysis of what the province could and could not provide as well as
a stable coordination of the army supply by specialized personnel.

Indeed, at some point, at least during its zenith, the Roman army gave the impression of having
unlimited personnel and resources.?*' The logistics, especially in the first century, showed some
improvisation,?®? although requiring a specific set of skills to be carried out, but overall they were
manifest to good organization and planning ahead. A sophisticated and well devised system was
soon in place. But the sophisticated logistic needs could be cumbersome as well, as Bishop pointed
out, leading ad absurdum: “It is as if the supply mechanism set up to maintain the standing army
had in turn come to require that army to defend it”.2%3

The archaeological record demonstrates that food and other essential products were acquired by
all available means: own production on the premises of the prata, taxation of the local population,
transport on short supply routes within the province and long ones within the Empire as a whole.
The various logistic factors, like developing infrastructure, transport and the demography of a province,
were not only interconnected, but also influenced by one another on a more abstract, strategic level.
Setting the imperial frontier on the Danube was in this part of Europe a well-considered move, im-
plying an interesting symbiotic approach: The army set the stage for Romanizing the province,
whereas Romanization played its part in supplying the army, all to the grandeur of Rome.
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Streszczenie

Dunaj, limes i logistyka.
Kilka refleksji na temat zaopatrzenia rzymskiej armii w Mezji Dolnej

Sercem logistyki wojskowej jest administracja w szerokim znaczeniu, czyli rozbicie kwestii ko-
ordynowania i zaopatrzenia armii na czynniki podstawowe, i idgce w $lad za tym istnienie duzej
liczby wyspecjalizowanego personelu wojskowego, pelniacego rozmaite zadania zwiazane z utrzy-
maniem przy zyciu ogromnej maszynerii armii. Omowienie przygotowania logistycznego armii
rzymskiej w prowincji Mezji Dolnej wymaga osobnego studium, gdyz inaczej mozna bytoby od-
nies¢ wrazenie, ze obozy limesowe, w pierwotnym zatozeniu w duzym stopniu samowystarczalne,
stanowia, kazdy z osobna, mikrokosmos niewymagajacy kontaktu z resztg §wiata lub bedacy co
najwyzej w kontakcie z najblizszymi centrami wojskowymi.

Stopniowa aneksja poszczegolnych partii Mezji Dolnej §wiadczy o planowym dziataniu, ktore
kazdorazowo nastgpito po doktadnym rozpoznaniu terenu. Mozna tez zauwazy¢ przemyslang ko-
ordynacje zaopatrzenia armii za pomoca odpowiedniego personelu. W kontekscie zaopatrzenia
dostepne zrodta $wiadczg o tym, ze armia zdobywata wyzywienie i konieczne produkty wszystkimi
mozliwymi sposobami. Byty nimi: wtasna miejscowa produkcja na obszarze prata legionis, po-
datki od lokalnej ludnosci, transport krotkimi liniami zaopatrzeniowymi wewnatrz prowincji oraz
dlugimi liniami w obrebie catego cesarstwa.

Widzimy ogromne znaczenie populacji cywilnej — ludnosci autochtonicznej, handlarzy i ko-
lonistéw rzymskich — dla zaopatrzenia i, co za tym idzie, funkcjonowania armii. Osadnictwo
cywilne 1 wojskowe bylo Scisle ze soba powigzane, a urbanizacja prowincji, zwlaszcza w postaci
rozwoju osad przyfortecznych, byta zabiegiem stuzacym konsolidacji zaopatrzenia. Dla intensyw-
nosci oddzialywan wokét Dunaju mialo istotne znaczenie uksztattowanie terenu. Sasiadujace
otwarte przestrzenie nie posiadaty naturalnych przeszkod, ktoére mogtyby hamowac ekspansje
rzymska. ZauwazyliSmy tez, jak bardzo romanizacja prowincji rzutuje na mozliwo$ci zaopatrzenia
armii.

W niektorych sprawach widzimy pewng ambiwalencje koniecznosci i przydatnosci: rozdrob-
nienie wiekszych jednostek za sprawa vexillationes byto konieczne, aby obnizy¢ punktowe obcia-
zenie zaopatrzeniowe; jednoczesnie takie odseparowanie oddziatow stuzyto zaréwno zwigkszeniu
gestosci kordonu limesowego, jak i wypetnianiu zadan policyjnych wewnatrz prowingji.

Powyzszy artykul pokazuje zarowno mechanizmy szlakow zaopatrzeniowych i innych zjawisk
funkcjonujacych w skali catej prowingji, kilku prowincji lub nawet catego cesarstwa, jak i aspekty
logistyki lokalnej. Pomimo nieraz niezadowolajacej liczby zrddet, jakimi dysponujemy, przy pod-
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sumowaniu powyzszych faktow rysuje si¢ do§¢ wyrazny obraz catoksztattu logistycznego armii
rzymskiej w Mezji Dolnej. Logistyka mogta tez zawiera¢ — zwlaszcza w pierwszej fazie — czyn-
nosci improwizowane, ktore i tak wymagaty odpowiednych umieje¢tnosci. Wkrétce stopniowo
powstat system solidnie rozplanowany.

Poszczegolne czynniki logistyczne, jak tworzenie infrastruktury, transport i demografia pro-
wingji, nie tylko byly ze soba powigzane, lecz takze warunkowaty si¢ wzajemnie na szczeblu bar-
dziej abstrakcyjnym, strategicznym. Wiele wskazuje na to, ze zalozenie granicy cesarstwa na
Dunaju byto efektem przemyslanej strategii, wprowadzonej w zycie za pomocg wojska. Wokot
tej kwestii toczy si¢ jednak dyskusja, poniewaz trudno jest jednoznacznie zinterpretowac intencje
polityczne nawet jednego cesarza, a co dopiero catego imperium na przestrzeni kilkuset lat. Z dru-
giej strony, przydatnos¢ procesu urbanizacyjnego wewnatrz prowincji dla zaopatrzenia garnizonow
granicznych, a wiec dla zabezpieczenia granicy, jest bezsporna.

Martin Lemke

Center for Research on the Antiquity
of Southeastern Europe

University of Warsaw
m.lemke@uw.edu.pl



Dominika Kossowska-Janik

SPINNING IN THE LEGIONARY CAMP
AND CITY OF NOVAE"®

Abstract: The site of Novae has yielded so far 133 spindle whorls. Five formal types can be distinguished:
biconical, conical, hemispherical, oval and discoid. The insignificant mass of the whorls make them suitable
for spinning wool yarn. Stone whorls decorated with concentric circle merit special note. A few of the bone
whorls also bear interesting decoration. Whorls of clay without any decoration were in the majority.

Key words: spindle whorls, Novae, wool, textiles

Archaeological excavation at the site of Novae, conducted between 1960 and 2016 by the Archaeo-
logical Expedition of the University of Warsaw and later the University’s Center for Research on the
Antiquity of Southeastern Europe, yielded 133 artifacts identified as spindle whorls. Part of this col-
lection was lost, probably during the quake that destroyed Svistov in the 1970s. The remaining ones
were described again, measured and weighed. Regarding the lost artifacts, data copied from excavation
tags and published in a 1993 article by Jacek Okrzesik in Novensia' were taken into consideration.

Novae

Novae lies in historic Lower Moesia (Moesia Inferior). The fort was established for the VIII Legion
of August in the first century AD. In the fourth century, a city replaced the fortress. The largest number
of whorls (more than 80%) was discovered in sector IV, in the valetudinarium (army hospital) and
in later architecture. Singular artifacts came from sectors I, II, V, XI, excavations in the Roman road
and the southern defenses. Three whorls were surface finds from the nearby site of Ostrite Mogili.

Whorl function

The function of a whorl is to keep the spindle spinning and maintain proper yarn tension. Choice
of whorl depends on the length of spun yarn and its fineness as well as thickness. How a whole
works depends on its moment of inertia. This value may be calculated, multiplying mass of a point

* The project has been financed with resources provided
by the National Science Center, Poland, allotted on the
basis of decision DEC-2014/13/B/HS3/04836.

" OKRZESIK 1993, pp. 179-196.
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by the square of the distance from the spinning axis (x = m x r?). Calculating the moment of inertia
in the case of a whorl, which is a set of points, is much more difficult.?

An examination of whorl properties takes into consideration foremost the weight of these ar-
tifacts. It is responsible not only for the moment of inertia, but also for proper yarn tension. It can-
not be too small because the yarn would be weakly twisted, nor can it be too big because the yarn
could break. Diameter and height of a whorl are also important. The bigger the diameter and
smaller height, the greater the moment of inertia. Heavy whorls of large diameter are preferred
for spinning long yarn that does not need to be strongly twisted. For short yarn, high whorls are
better because they ensure faster rotation. This is theory, of course. In practice, the skill and expe-
rience of the spinner are of paramount importance.

Ethnographic observation coupled with archaeological experiments and analysis of archaeo-
logical finds have led to the establishment of weight divisions for whorls used to spin animal and
plant fiber depending on their different properties.’ To make it simple, whorls for spinning woolen
yarn are between 8 g and 60 g. Whorls for spinning flax and hemp must be much heavier.

General characteristic of whorls discovered at the site of Novae

Whorls from the archaecological excavation at Novae are of different shape, size, material and
ornament. Clay was the most popular raw materials with 58% of the finds being ceramic whorls.
Of these a few were made from pottery vessel walls or bottoms. Stone whorls constituted about
24% of the finds and 11% of the collection were of bone. Glass and metal whorls are the rarest
[Fig. 1]. The weight of the whorls ranges from close to 5 g at the lightest to almost 40 g at the
heaviest. The predominant weight of the whorls is between 10 g and 25 g.

metal glass
5% 2%

Fig. 1. Percentage share of raw material used for making
the spindle whorls found at the site of Novae

Typology of whorls from Novae

The great diversity of shapes of the whorls from Novae makes a typology difficult to establish.
Five principal shapes can be distinguished [Fig. 2], further differentiated within these types by clear
differences of the diameter to height ratio, as well as inclination of the sides and diameter of the

2 CHMIELEWSKI, GARDYNSKI 2010, pp. 870-871; VER- 3 CARINGTON SMITH 1975, pp. 80-81, after CHMIELEWSKI
CHECKEN 2009, pp. 257-270. 2009, pp. 125-126; MARTENSSON et alii 2006.
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Fig. 2. Typology of spindle whorls discovered in Novae

pierced channel opening. These parameters determine how the whorl works. Thus, artifacts within
one type may have had a different function. Biconical whorls are the most common (36%); they
are attributed to types BI and BII. BI approaches a double cone in shape with two subtypes: bi-
conical with finely truncated top (Bla) and biconical with slightly depressed top (BIb). The BII
type is a double truncated cone, again with two subtypes: a flat top (Blla) and a depressed top
(BIIb). The next type is hemispherical (S) (33%). Discoid-shaped whorls (D) are much less nu-
merous as a group (16%) and the least common were oval whorls (O) (6%) and conical ones (C)
(5%). The latter are subdivided into conical whorls with flat base (Ca) and a slightly concave base
(Cb). Whorls shaped from vessel walls and bases (so-called sherds), 4% of the collection, are out-
side this typology [Fig. 3].

conical sherd

ovoid 5%
6%

Fig. 3. Distribution of types of spindle whorls known from Novae

Stone whorls decorated with concentric circles

Stone hemispherical whorls (S) with engraved concentric circles on the top as well as base of the
artifact form the most uniform group (21 examples). The stone is of the same kind in all these
cases, the decoration is very similar, but there are clear differences in the diameter to height ratio
[Fig. 4] and even the diameter of the pierced openings. Some have the top surfaces truncated
slightly. A few oscillate on the border of type S (hemispherical) and C (conical). In two cases, the
whorls are flattened enough to put them already among the discoid-shaped examples (D).
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The weight of whorls from this group oscillated between 5.75 g and 18.35 g [Fig. 5]. The
diameter was from 2.15 cm to 3.4 cm, the most frequent measurement being 2.6-2.8 cm. The dif-
ference in height is substantial (0.6 to 1.6 cm) [Fig. 4], but the most surprising differences were
noted in the shape and size of the pierced opening. The diameter ranged from 0.7 cm to 1.1 cm
and it was always larger at the base of the whorl than at the top, usually by 0.1 cm, sometimes
0.05 cm and in three cases even 0.2 cm. The differences in the size of this opening indicates that
the spindles on which these whorls were mounted were not the same, unless these tools narrowed
toward the ends, thus enabling the whorls to be placed at different heights.
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Fig. 4. Height to diameter ratio of stone spindle whorls
decorated with concentric circles
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Fig. 5. Mass to diameter ratio of stone spindle whorls
decorated with concentric circles

Whorls of bone

Bone whorls make up the next group and merit attention in their own right. The excavation has
yielded 14 examples so far. The weight ranged from 8 g to 33 g. These were mostly hemispherical
whorls, more rarely discoid-shaped. A group among the whorls was distinguished by a similar
form and decoration (inv. nos 100/96 w; 18/98 w; 452/15 and most probably the lost whorl 55/60).
These are hemispherical examples, from 3 cm to 3.7 cm in diameter, 1.4 to 1.5 cm in height. The
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base of the whorls is decorated with clusters of small dotted circles forming a unique design in
every case despite using the same motif. Two hemispherical whorls (inv. nos 61/99 and 98/77) are
decorated with engraved triangles and lines.

Weaving and spinning in Novae

The whorls discovered at Novae are evidence of a local weaving industry, even if some of the tex-
tiles for the army were imported (most probably from Gaul and Italy).* However, no ancient textiles
survive from the excavation,’ making it difficult to discuss the role of local weaving. Considering
raw material availability, wool may have been processed on site, as well as possibly hemp.

Animal remains identified as ovicaprids were recorded from the principia and the Western
District. Examination of the bones identified the species of sheep as a short mouflon type.® The
percentage share of sheep bones was rather low in most deposits,’ save for a post-consumption
deposit from the hypocaust cellar of the headquarters building from the fourth century AD, where
the percentage of sheep is predominant.® The analysis also showed that the animals had mostly
been young. The sporadic presence of sheep bones in post-consumption material from an earlier
period indicates that sheep were raised mainly for wool and milk. Metal scissors, a few of which
were found on site, are further proof, their shape indicating that they were used as shears for sheep.’
Hooves impressed in bricks and tiles are also proof of sheep being raised in Novae and its nearest
neighborhood.!?

Hemp may have also been used in the local weaving industry. Its popularity in the Danube
region is borne out by a mention in Herodotus (Histories IV 74). Nineteenth century travelers also
noted the use of hemp in this region.!" However, there is no evidence for plant fiber use from the
excavation in Novae. The discovered whorls are too light to have been used for spinning either
hemp or flax, although they would have been suitable for spinning nettles.

The archaeological record in Novae brings no other accessories that could be enlightening for
the local weaving industry, the sole exception being a few loom weights.'? Most of them were net
sinkers, although it is quite likely that they were used for weaving, too. These finds show that
a warp-weighted loom was in use; this kind of loom was the most common in the Roman Empire
(two beam looms were also known)."

The local weaving industry may not be reconstructed on the grounds of the finds discovered
to date, but the whorls indicate that woolen yarn was chiefly produced on site. Only a few whorls
were actually heavier than 30 g. The decorated stone and bone whorls were used presumably for
spinning thin and medium-sized yarn. Interestingly, only the stone group of whorls included whorls
lighter than 8 g, presumably intended for spinning very fine and delicate yarn.

Further analyses of spindle whorls from other legionary camps and city complexes in this section
of the Roman /imes, as well as new finds from Novae may yet throw light on weaving in former
Moesia.

4Lu 2013, pp. 131-132. ? GACUTA 1987, pp. 89-90; ALFARO GINER 1997, figs. 5-6.
3 The sole recorded piece of textile is of medieval date; it " Dyczek 2011, p. 92.

is a woolen fragment in canvas weave. YATES 1843, pp. 292-293.

¢ GREZAK, PIATKOWSKA-MALECKA 2006, p. 42. 12 KowaL 2011, pp. 127-147.

7 SCHRAMM 1975, pp. 215-241; SCHRAMM 1979, pp. 97— 13 ALFARO GINER 1997.
130; GREZAK, LASOTA-MOSKALEWSKA 1998, pp. 203-209.
8 GREZAK, PIATKOWSKA-MALECKA 2000, pp. 100-101.
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Streszczenie
Przedzalnictwo na terenie obozu legionowego i miasta Novae

Na stanowisku Novae podczas badan prowadzonych przez Ekspedycje Archeologiczng Uniwer-
sytetu Warszawskiego, a pdzniej przez Osrodek Badan nad Antykiem Europy Potudniowo-
-Wschodniej UW w latach 1960-2016 odkryto dotychczas 133 przesliki. 58% stanowia przesliki
gliniane, 24% to prze¢sliki kamienne, a 11% kos$ciane. Ponadto okryto nieliczng grupe przeslikow
metalowych i szklanych. Ze wzgledu na ich form¢ mozna wydzieli¢ pig¢ typow: bikoniczne,
koniczne, semisferyczne, dyskoidalne i owalne. Najczesciej wystepuja przesliki bikoniczne
1 semisferyczne, rzadziej dyskoidalne, a pozostate typy reprezentowane sg jedynie przez kilka
egzemplarzy. Masa przeslikow waha si¢ od 5 do 40 g, co sugeruje, ze wykorzystywano je do pro-
dukcji przedzy welnianej. Na szczegdlng uwage zastuguje dosy¢ jednorodna grupa przeslikow
kamiennych z rytym ornamentem w ksztatcie koncentrycznych két. Dekoracja wystepuje jeszcze
na kilku przeslikach koscianych, podczas gdy przesliki gliniane w zdecydowanej wigkszosci sg
niezdobione.

Analiza przgslikéw z pozostalych obozow legionowych oraz zatozen miejskich na tym odcinku
limesu rzymskiego, a takze nowych znalezisk ze stanowiska Novae, moze rzuci¢ nowe §wiatto na
problematyke tkactwa na terenie dawnej Mezji.

Dominika Kossowska-Janik

Center for Research on the Antiquity
of Southeastern Europe

University of Warsaw
dominikakossowska@yahoo.com



Magdalena T. Srienc

OSTEOLOGICAL REPORT ON THE HUMAN REMAINS
FROM THE MILITARY HOSPITAL AREA AT NOVAE!

Abstract: During the 2016 mission at Novae, some of the remains from the 97 explored burials from the
2002-2006 missions, led by the University of Warsaw’s Center for Research on the Antiquity of Southeastern
Europe, were analyzed and documented. The Late Antiquity town cemetery, created on the grounds of the
former military hospital at Sector IV at Novae, was in use until the early medieval period according to
relative dating methods and radiocarbon dating. The disarticulated nature and poor preservation of the re-
mains made it difficult for sex determination and age-at-death estimation. Pathologies were also recorded,
among them degenerative processes such as osteophyte formation, spondylosis and Schmérl’s nodes were
observed on all adult individuals. Spina bifida was also observed on two individuals. The graves followed
stereotypical Roman inhumations discovered across the lower Danube region in Bulgaria, however, the
small amount of grave goods found in the burials do not provide enough evidence to determine the social
class of the individuals. Further research to reconstruct the diet through enamel microwear pattern analysis
would be recommended.

Key words: bioarchacology, paleopathology, burial customs, Novae cemetery, Roman fortress

Located just 4 km from the new center of Svishtov, Novae was a key Roman legionary fortress
and later settlement on the Lower Danube.? A key feature in the praetentura of the legionary
fortress in Sector 1V is the army hospital, excavated by the University of Warsaw’s Center for
Research on the Antiquity of Southeastern Europe from 1970 to 2010.3 Abandoned as a fortress in
the fourth century CE, Novae continued as a town with a small cemetery until the early medieval
period.*

In 2002-2006, the excavation project explored and recorded approximately 97 burials.’ The
graves were close to one another and aligned east—west. Bodies were laid to rest supine, hands on
the pelvis.® Grave goods were present throughout the cemetery, adult graves typically having only
earrings, whereas children’s graves were the richest with earrings and necklaces.” Potsherds and
coins were discovered throughout the area, facilitating a relative dating of the cemetery. Radiocarbon
dates from bone fragments place the cemetery from the seventhto the fourteenth century CE.?

! The project has been financed with resources provided 4 LEMKE 2005; LEMKE 2006, p. 53; Dyczek 2008b; Dy-
by the National Science Center, Poland, allotted on the CzEK 2008c.

basis of decision DEC-2014/13/B/HS3/04836. > Dyczek 2006, p. 138.
2 DERDA, DyCZzEK, KOLENDO (ed.) 2008; SARNOWSKI et alii ¢ Ibidem, p. 140.
2012. " Ibidem, pp. 140-141.

3 Dyczex 2008a. 8 Dyczek 2006; Dyczek 2008c.
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aDNA analysis of samples from the cemetery assigned the exhumed remains to haplogroup
H, which is typical of European populations. The sequences of the results indicate that the samples
are characteristic of northern Europe, Germanic tribes, and the Northern Balkan people.’

Nine boxes containing some of the remains from the 2004 and 2005 excavation season were
subjected to osteological analysis during the 2016 season. Sex determination methods described
by Buikstra and Ubelaker were followed.'? Age-at-death determination drew on additional methods
for subadults'' and adults.'? Paleopathological changes were observed and documented using sup-
plementary methods.!?> Completeness was determined based on the total percentage of remains:
less than 25%, 25-50%, 50—75%, and more than 75% (marked as ——, —, +, and ++ respectively).
Table 1 summarizes the palacodemographic data.

Table 1. Age-at-death and sex determination of the studied skeletons

Age-at-death Male Female Unknown Total
(vears)

0-2 2 2
2.5-14 2 2
14.5-21 1 !
21.5-30 1 !
30.5-55 I ! 2
Adult I 1 7 ?

Total 3 3 11 17

The table below gives a summary of the data on the completeness of the human skeletons, the sex
and age-at-death of the identified individuals, and the most significant morphological and paleo-
pathological characteristics.

Table 2. Sex, age, completeness of the skeleton, and most significant pathologies
and morphological changes observed

No. | Object Completeness | Sex | Age Comments, most important pathologies

1 1/2005.1 | —— ? Adult -

2 1/2005.2 | ++ ? ~ 67 years Taphonomic changes on parietal lobes
(possibly porotic hyperostosis?)

3 2/2005.1 ++ M 30-35 years Caries: LMj; (6.0 mm), Schmérl’s nodes on
112, L4, LS (4-10.0 mm); well-defined
costal ligament impressions on both sternal
ends of clavicles; osteophytes present on
left ribs

 STANKOVIC 2003. 2 LovEJoy 1985.
10 BUIKSTRA, UBELAKER 1994, 13 ORTNER 2003; WALDRON 2009; STECKEL et alii 2011.

SMITH 1991; SCHAEFFER et alii 2009.
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4 3/2005.1 | — ? Adult -

5 3/2005.2 | ++ M | 16-18 years Spina bifida; green staining on ilium and
distal scapular end

6 4/2005.1 | ++ F 35-45 years Abscess: right M; M', left M'; caries: left
M' (4.0 mm); inflammatory process on
maxilla especially on left M? — right M?;
slight cribra orbitalia; slight osteophytical
changes on cervical and lumbar vertebral
bodies; slight [lattening of vertebral
bodies; osteophytes on the edges ol lumbar
vertebral bodies; [lattening of vertebral
bodies, signs ol osteoporosis; spina bilida

7 4/20052 | - ? ~38-40 weeks | —

8 4/2005.3 | — ? Adult -

9 5/2005.1 | ++ I Adult Degenerative changes near auricular sur-
faces of the 1lium (right bone slightly
coalesced with sacrum)

10 | 6/2005.1 | ++ F 25-30 years Abscess: left M*; asymmetry of right su-
perior articular facet of axis; magnum fora-
men also shows signs of asymmetry

11 | 6/20052 | — ? Adult Evidence of spondylosis on lumbar verte-
brae

12| 6720053 |+ ? ~ 32 weeks -

13 | 7/2005.1 | — ? Adult Right femur bowed laterally

14 | 720052 | - ? 9-14 years -

15 | 1/2004.1%*% | — ™ | Adult Inflammation ol auditory ossicles (both
right and lell)

16 | 1/2004.2% | — ? Adult Schmorl’s nodes ol lumbar vertebrae (15
mm); asymmefry in superior articular
processes (possibly scoliosis?)

17 | 1/2004.3% | — ? Adult -

* Skull (1/2004.1) discovered in the trench wall, all other bones from the bulk finds.

Taking measurements and sex determination on this material were difficult due to poor preservation
of the bones and the disarticulated nature of the remains. However, degenerative processes such
as osteophyte formation, spondylosis and Schmdrl’s nodes (between 4—15.0 mm) were present on
all vertebrae of adult individuals. Caries and abscesses were also observed. Animal remains, from
namely pig and cattle, were also present in each box with human remains.
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The individual 4/2005.1, a female aged 35-45 years, was the most interesting case and demon-
strated severe pathological changes. Three abscesses were present, on the left M!, on the right M,
and on M', which also demonstrated caries [Fig. 1]. Additionally, an inflammatory process near most
of the dentition of the maxilla (left M? — right M?) could suggest initial stages of scurvy [Fig. 2].

Fig. 1. Abscess on the right maxilla of 4/2005.1 (photo M. Srienc)

Fig. 2. Inflammatory process on the maxilla of 4/2005.1 (photo M. Srienc)
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Degenerative processes were present in the form of osteoporosis and osteophytes of the edges of
the lumbar body and flattening of the vertebral bodies. The female also had cribra orbitalia, which
likely indicates anemia. In addition, this female presented evidence of spina bifida [Fig. 3].

Evidence of spina bifida was the most interesting pathological change also on skeleton
3/2005.2, a probable male 16—18 years old [Fig. 3].

Fig. 3. Spina bifida observed in 4/2005.1 on the left and 3/2005.2 on the right (photo M. Srienc)

Degenerative processes were observed in all adult individuals. Also, 1/2004.1 had an inflam-
mation of the auditory ossicles (ear infection) on both sides [Fig. 4]. Supplementary research fo-
cusing on enamel microwear pattern analysis could provide the data necessary for a reconstruction
of dietary habits.

The graves from Novae reflect a stereotype of Roman burial practices recorded throughout the
lower Danube region in Bulgaria.'"* Inhumations are generally made in supine position, aligned
east-west, accompanied by offerings of domestic animals deposited nearby.'®> The limited number
of grave goods in the graves and the nature of the burials do little to establish the social class of
the individuals in the cemetery. Enamel microwear pattern analysis and reconstructing the diet
could address this issue, helping to determine lifestyle and status of the individuals buried in the
cemetery at Novae.

14 FIEDLER 2008, p. 157.
15 FIEDLER 2008, pp. 156—157; PARVANOV 2016.
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Fig. 4. Inflammation of the auditory ossicles of individual 1/2004.1: left side pictured above,
right side below (photo M. Srienc)



BuUIkSsTRA, UBELAKER 1994

DERDA, DyCzEK, KOLENDO (ed.) 2008

Dyczex 2006

Dyczek 2008a

Dyczex 2008b

Dyczex 2008¢

FIEDLER 2008

LEMKE 2005

LEMKE 2006

LovEeioy 1985

ORTNER 2003

ParRvaNov 2016

SARNOWSKI et alii 2012

SCHAEFFER et alii 2009

SMITH 1991

StaNKOVIC 2003

STECKEL et alii 2011

WALDRON 2009

| 53
Bibliography

J. E. BUIKSTRA, D. H. UBELAKER, Standards for Data Collection from
Human Skeletal Remains. Proceedings of a Seminar at the Field Museum
of Natural History (= Arkansas Archaeological Survey Research Series 44),
Fayetteville.

A Companion to the Study of Novae, ed. T. DERDA, P. DYCZEK,
J. KOLENDO (= Novae. Legionary Fortress and Late Antique Town 1),
Warsaw.

P. Dyczek, “Western Sector (section IV), 2002-2006. Preliminary re-
port on the excavations of the Center for Research on the Antiquity of
Southeastern Europe”, Archeologia. Rocznik Instytutu Archeologii i Etno-
logii Polskiej Akademii Nauk 57, pp. 138—141.

P. Dyczek, “Archaeological excavations at Novae. A history of research
with special consideration of Sector IV (legionary baths, valetudinarium,
late architecture)”, [in:] A Companion to the Study of Novae, ed. T. DERDA,
P. Dyczek, J. KOLENDO (= Novae. Legionary Fortress and Late Antique
Town 1), Warsaw, pp. 31-70.

P. Dyczek, “The latest settlement in Novae”, [in:] 4 Companion to the
Study of Novae, ed. T. DERDA, P. DYCZEK, J. KOLENDO (= Novae. Legio-
nary Fortress and Late Antique Town 1), Warsaw, pp. 235-245.

P. Dyczek, “The medieval cemetery of Novae from Sector IV”, [in:]
Przez granice czasu. Ksiega jubileuszowa poswiecona Profesorowi Je-
rzemu Ggssowskiemu, ed. A. Buko, W. Duczko, Puttusk, pp. 473-479,
592-596.

U. FIEDLER, “Bulgars in the Lower Danube region. A survey of the
archaeological evidence and of the state of current research”, [in:] The
Other Europe in the Middle Ages: Avars, Bulgars, Khazars, and Cumans,
ed. F. Curta, Leiden, pp. 150-236.

M. LEMKE, “Jewelry for the dead. A few thoughts on finds from the me-
dieval cemetery at Novae, sector [V”’, Novensia 16, pp. 9-16.

M. LEMKE, “The earrings from the early medieval cemetery at Novae”,
Novensia 17, pp. 53-61.

C. O. Lovesoy, “Dental wear in the Libben populations: Its functional
pattern and role in the determination of adult skeletal age at death”,
American Journal of Physical Anthropology 68, pp. 47-56.

D. J. ORTNER, Identification of Pathological Conditions in Human
Skeletal Remains, 2nd edition, San Diego.

P. PARVANOV, Medieval Deviant Burials from Bulgaria (7"—14th Cen-
turies), MA thesis, Central European University, Budapest.

T. SARNOWSKI with contributions by A. B. BIERNACKI, M. LEMKE,
A. Tomas, P. VLADKOVA, Novae. An Archaeological Guide, Warsaw.
M. SCHAEFFER, S. BLACK, L. SCHEUER, A. CHRISTIE, Juvenile Osteology:
A Laboratory and Field Manual, Amsterdam — Boston — Heidelberg.
B. SMiITH, “Standards of human tooth formation and dental age assess-
ment”, [in:] Advances in Dental Anthropology, ed. M. KELLEY, C. LAR-
SEN, New York, pp. 143-168.

A. STANKOVIC, “Provisional analysis of DNA contained in skeletal ma-
terial discovered in Novae in Sector IV”, Novensia 14, pp. 97-100.

R. H. STECKEL, C. S. LARSEN, P. W. ScIiuLLL, P. L. WALKER, The Global
History of Health Project. Data collection codebook [http://global.sbs.
ohio-state.edu/new_docs/Codebook-01-24-11-em.pdf].

T. WALDRON, Palaeopathology, Cambridge.



54

Streszczenie

Raport osteologiczny na temat szczatkéw ludzkich
z terenu szpitala wojskowego w Novae

Podczas badan wykopaliskowych prowadzonych w 2016 roku w Novae poddano analizie i zado-
kumentowano szczatki ludzkie pozyskane w wyniku eksploracji dziewig¢dziesigciu siedmiu po-
chowkow odkrytych w latach 2002-2006 przez zespot Osrodka Badan nad Antykiem Europy
Potudniowo-Wschodniej Uniwersytetu Warszawskiego. Wedtug ustalen poczynionych na podsta-
wie datowania wzglednego oraz metoda C14 teren szpitala wojskowego usytuowanego w Sektorze
IV w Novae byl wykorzystywany jako cmentarz miejski az do wczesnego $sredniowiecza. Roz-
cztonkowany charakter oraz staby stan zachowania szczatkow utrudnia okreslenie ptci oraz wieku,
jednak ich analiza pozwolita wyrdzni¢ okoto siedemnastu osobnikow. Zaobserwowano réwniez
patologie, a wérod nich zwyrodnieniowe zmiany kregostupa, takie jak osteofity i guzki Schmorla.
U dwoch osobnikow stwierdzono rozszczep kregostupa. Opisywane groby wykazuja cechy typowe
dla rzymskich pochowkow szkieletowych odkrywanych nad dolnym Dunajem, na terytorium dzi-
siejszej Butgarii, jednak mata liczba elementow ich wyposazenia jest niewystarczajaca do okre-
slenia pozycji spotecznej poszczegdlnych osobnikow. W celu rekonstrukeji diety zmartych zaleca
si¢ przeprowadzenie badania stopnia starcia szkliwa na zachowanych zg¢bach.

Magdalena T. Srienc

Center for Research on the Antiquity
of Southeastern Europe

University of Warsaw
magdats@gmail.com
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ARCHAEOZOOLOGICAL ANALYSIS
OF ANIMAL REMAINS FROM THE ROMAN
FORTRESS CAMP IN NOVAE

Abstract: The article presents the results of an archaeozoological analysis of animal remains from Novae.
Pig remains dominated the second—third century AD horizon. In the fourth and sixth century AD, cattle
bones prevailed in the assemblage. Bird, fish, and wild mammal remains were low in number in all periods.

Key words: archacozoology, Novae, meat, consumption

Animal remains from the excavation seasons in 2014, 2015 and 2016, carried out in the Roman
legionary fortress in Novae (Bulgaria), were subjected to archacozoological examination and
analysis.! The assemblage, coming from different trenches and layers, dates overall from the first
century AD to medieval times, but not all the recognized chronological periods yielded a sufficient
number of bones to warrant statistical analysis. The present study thus concerns three periods for
which such analyses could be carried out: second—third century AD, fourth century AD and sixth
century AD.

Research methodology

Species identification was made on the grounds of diagnostic features observed on the bones, con-
sidered as characteristic of particular animal species.” Goat and sheep remains with no diagnostic
features for making the distinction were classed together.

The percentage share of domesticated and wild mammals was calculated and presented in the
form of distribution charts.

Anatomical identification of the bone remains was carried out, dividing the bones into seven
groups:

* Head — skull, mandible, teeth, horn buds, antlers, hyoid bone;

e Trunk — vertebrae, sternum, ribs, sacrum;

* Anterior (fore-)limb, proximal part — shoulder blade, humeral, radial, ulnar bones;

* Anterior (fore-)limb, distal part — carpal, metacarpal bones;

*  Posterior (hind) limb, proximal part — pelvis, femoral, tibial, fibular bones, patella;

! The project has been financed with resources provided 2 KRrySIAK 1975; HILLSON 1992; COLLINS, HALSTEAD,
by the National Science Center, Poland, allotted on the Isaakipou 2002; LASOTA-MOSKALEWSKA 2008; FRANCE
basis of decision DEC-2014/13/B/HS3/04836. 2009.
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*  Posterior (hind) limb, distal part — tarsal, metatarsal bones;

* Digits — phalanges I, I and III.

Anatomical distribution percentages were calculated for all cases where more than 30 bones
were recorded. The number of bones per group was calculated as a percentage share of the total
number of bone remains of a given species.

Carcass parts were identified as either attractive, that is, with a consumptional preference for
the most muscled and fatty parts (trunk, proximal parts of forelimbs and hind limbs), and less
attractive, that is, the head and the distal parts of limbs, and the phalanges.

Age-at-death of the animals (cattle, pigs, horses, goats and sheep) was determined based on
growth and wear of permanent teeth.> Long bone epiphysis was estimated according to Jan Kolda.*

Sex was determined based on sexual dimorphism characteristics observed on the bones. For
cattle bones, proportions were determined for the different metapodial bone dimensions.> For pig
remains, the shape of the fangs and of the alveoli was of key importance.® The shape of horn buds
was decisive in the case of goats and sheep.”

Height at the withers was calculated based on long bone measurements using coefficients es-
tablished for cattle;? for cattle, pig, sheep, dog and horse;® and for goat.!°

Animal morphology was estimated on a 100-point scale.!' Bone measurements in centimeters
were transposed into a point value between 0 and 100. The position on the scale determined the
morphological type.

Pathological characteristics and changes on the bones were evaluated. Also noted were defor-
mations that could be attributed to the use of animals by humans (e.g., harnessing).

All observable marks on the bones were described. This included marks left by processing for
consumption (chopping, flaying and filleting), as well as individual craftsmanship (sawing and
polishing).

Results
Second—third century AD

The number of identified specimens (NISP) reached 202 out of a total of 228 bones, demonstrating
the good condition of the remains. The recognized remains included mammals (96%), birds (3%)
and fish (1%). No other classes of animals were observed (Table 1, Chart 1). Mammals were
divided into domesticated (99%) and wild (1%) species (Table 2, Chart 2). Wild mammals were
represented by only two bones, a hare and a boar (Table 3). Most of the assemblage were bones
of domesticated animals, including 41.7% pig and 40.6% cattle, followed by 12% goat and sheep,
4.2% horse and 1.6% dog (Table 4, Chart 3).

Pig

The most numerous group is made up of pig bones, altogether 80 specimens (41.7%). All parts of
the carcass were represented (Table 5, Chart 4). Compared to the model skeleton for pigs,'? there
is a definite excess of proximal parts of the anterior limb: 25.6% compared to the model approxi-
mate 4%. More head bones and proximal parts of the posterior limbs are also present, while there
is a statistically inadequate amount of phalanges (barely 1.3% compared to the model about 20%).
There is also not enough distal parts of both anterior and posterior limbs, as well as trunk.

3 LUTNICKI 1972; GRANT 1982. 8 Fock 1966.

4 KoLpa 1936. ° DRIESCH, BOESSNECK 1974.

S HOWARD 1963. 10 ScHRAMM 1967.

¢ HABERMEHL 1975, p. 135. 1 LASOTA-MOSKALEWSKA 1982—-1984.

7 LASOTA-MOSKALEWSKA 2008, p. 166. 12 LASOTA-MOSKALEWSKA 2008, p. 238.
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Morphologically immature animals (under 3.5 years of age, at which point epiphysis fusion
processes are completed) constituted 23.8% pig bones (Table 7). This is less than for most archaeo-
logical sites, where the number of young pigs fell in the range of 30-35%.

The sex of six individuals was determined: three males and three females (Table 8).

Marks on bones attesting to meat processing comprised seven traces of chopping and three of
filleting (Table 10). Five bones revealed marks interpreted as gnawing by predators (dogs).

Cattle
Cattle remains were second-ranked in terms of number (40.6%). All parts of the carcass were re-
presented among the remains (Table 6, Chart 5) and, similarly as with the pig remains, there was
a surplus of proximal parts of both limbs and distal parts of posterior limbs. Deficiencies were
noted with regard to the number of phalanges and trunk bones. Bones of the head and distal parts
of the anterior limbs were recorded in model proportions.

Young individuals (under 3.5 years of age) constituted 2.6% of the cattle remains, that is, less
than at most archaeological sites, where the percentage share ranged between 5% and 8%.

The sex of seven individuals was determined, two being males and five females (Table 8).

Measurements of cattle bones gave an indication of the morphological type of some of the in-
dividuals (Table 9). Bone length transposed onto the 100-point scale fell in the range between 43
and 100 (Chart 7), bone width between 38 and 85 (Chart 8). This puts the animals in the middle-
-sized (31-70 point range) to large (71-100 point range) cattle range with a slight superiority of
middle-sized individuals. Distribution on both charts is close to the regular Gaussian model with
the apex near 60 points and the span between about 40 and 85.

Long bone measurements gave a height at the withers between 117 cm (the lowest for a female)
and 157 cm (highest for a male). Seven individuals were thus determined (Table 9).

Marks on the bones included all the kinds of marks reflecting meat processing for consumption:
16 marks of chopping, two of filleting, two of flaying and one of part burning (Table 10). Gnawing
by predators was observed on two bones.

Goat/sheep

Bones of goats and sheep occupied third place in terms of the number (12%). Two of the 23 bones
from this group were identified as sheep and one as a goat. Not all parts of the carcass were
represented. Missing were the distal parts of posterior limbs (Table 6, Chart 6). Anatomical distri-
bution charts could not be prepared because of the insufficient number of bones (22 anatomically
recognized bones). Even so, a high frequency of trunk bones and proximal parts of anterior limbs
(six each) was recorded in the face of the small number of phalanges (1 bone).

Young individuals (three identified) constituted 13% of all the sheep and goat remains (Table 7).
This exceeded the usual percentage of morphologically immature individuals at other archaeologi-
cal sites, comprised between 5% and 8%.

The length of goat metacarpals placed the height at the withers of the animal at 72 cm.

Marks on the bones included two examples of chopping and one of filleting (Table 10). Two
bones also displayed marks of gnawing by predators.

Horse
Eight horse bones made up for 4.2% of the assemblage. One bone demonstrated gnawing marks.

Dog
Dog bones, three identified, made up 1.6% of the material. Tibial bone length measurements
determined withers height at 56 cm.
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Wild mammals
There were two bones of wild mammals, one boar and one hare.

Birds
Six bones of birds made up 3% of the identified bones.

Fish
Two fish bones were determined.

Fourth century AD

The number of identified specimens (NISP) was 79 out of 83 (NISP). Both mammals and birds
were represented in the assemblage (Table 11, Chart 9), mammals constituting an absolute majority
(98.7%) and among these domesticated mammals. The largest number of bones, 47, belonged to
cattle (60.3%) (Table 12, Chart 10). Next in line were pig bones, 18 (23.7%), goat/sheep, 6 bones
(7.7%), horse, 6 bones (7.7%) and dog, one bone (1.3%).

Cattle

Cattle remains constituted 60.3% of the material. All parts of the carcass were represented
(Table 13, Chart 11). Compared to the model anatomical distribution, there was a surplus of proxi-
mal parts of both limbs and of distal parts of the posterior limbs. A deficiency occurred in the
case of trunk bones and phalanges. Distal parts of the anterior limbs and head represented model
proportions.

The percentage of bones of morphologically immature animals was 6.4% (Table 15), well
within the range recorded on most archaeological sites (between 5% and 8%).

Length measurements on the 100-point scale (Table 17) fell between 35 and 100 points (Chart 13).
Width measurements were more clustered, between 46 and 67 points (Chart 14), the distribution
being closer to the regular distribution with an apex near 53 points.

Measurements of the length of metacarpals of a female specimen gave a withers height of this
individual at 111 ¢cm (Table 17).

Nine bones showed chopping marks, three filleting (Table 18). Marks of gnawing by predators
were recorded on nine bones.

Pig
Pig remains were in second place (23.1%). Not all the parts of the carcass were represented. Distal
parts of the anterior limbs and phalanges were missing (Table 14, Chart 12). The largest number
of bones represented the proximal parts of both limbs, while a few bones came from the trunk and
distal parts of posterior limbs.

Young individuals made up for 11.1% of the pig remains (Table 15). This is less than on most
archaeological sites, where the range recorded was between 30% and 35%.

One individual was determined to be a male (Table 16).

Marks on pig bones included chopping (one case) and gnawing by predators (four cases)
(Table 18).

Goat/sheep

Goat/sheep bones constituted 7.7% of the bones of domesticated mammals; two bones were speci-
fically identified as goats and one as sheep. Anatomical distribution charts could not be prepared
because of the insufficient number of bones.
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One bone belonged to a morphologically immature individual (Table 15).
Chopping marks were recorded on one bone (Table 18).

Horse
Horse bones made up for 7.7% of the bones of domesticated animals, but the overall number did
not support an analysis of anatomical distribution. Not one of the bones could be used to determine
age-at-death.

Gnawing by a predator was noted on one bone (Table 18).

Dog
One dog bone was recorded.

Birds
One bird bone was recorded, making for 1.3% of the assemblage (Table 11, Chart 9).

Sixth century AD

Bones from the sixth century AD counted 752, constituting the largest of the analyzed assemblage;
of these 712 were identified to species (NISP). 99.2% of the bones represented mammals (Table 19,
Chart 15). The percentage share of bird and fish bones was in both cases 0.4%. Domesticated
mammals predominated: 686 bones making for 97.2% (Table 20, Chart 16), while wild mammals
accounted for 20 bones (2.8%). Cattle were in first place among domesticated mammals, 59.8%
(Table 21, Chart 17). Next in line were pig remains (20.4%), goat/sheep (11%), horse (8.2%) and
dog (0.4%).

Cattle

The biggest group was formed by cattle remains. They represented all parts of the carcass (Table 23,
Chart 18). A surplus compared to the distribution model concerned proximal parts of anterior
limbs. Larger numbers of both parts of the posterior limbs were also present in the assemblage.
A deficiency occurred in the number of bones from the trunk, the phalanges and the head. The
distal parts of anterior limbs represented model proportions.

Remains of morphologically immature animals made for 6.3% of the cattle bones (Table 26),
falling well within the accepted range (5-8%).

Sex determinations resulted in 14 individuals being identified to sex: 12 females, one male
and one castrate, meaning an ox (Table 27).

Bone measurements transposed on a 100-point scale determined cattle morphology. Length
was distributed from 0 to 100 points (Table 28, Chart 22), but 0 points occurred only once and the
chart was skewed with more average results, the apex being around 56 points and span from 38 to
100 points. Superimposing width measurements on the 100 point scale produced a similarly
skewed chart with the apex near 50 points and span from 15 to 100 (Chart 23).

Long bone measurements permitted the withers height to be determined for 15 individuals
(Table 28). The lowest was a female, 113.4 cm high, the highest a male, 132.5 cm high.

Cattle bones revealed chopping marks in 42 cases, filleting in 10 cases and 1 example of flaying
(Table 29). Gnawing by predators was observed on 11 bones.

Pig
The second largest group of bones represented pig remains (20.4%). They did not represent all
parts of the carcass, phalanges being notably absent (Table 24, Chart 20), whereas there was
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a surplus of proximal parts of both limbs as well as the head bones compared to the model distri-
bution pattern. Trunk and distal parts did not make the mark compared to the model.

The percentage of young animals in the material was 23.6% (Table 26). This is slightly below
average for pig remains (30-35%).

Sex determination was successful in the case of 12 individuals: nine males and three females
(Table 27).

Talus measurements allowed the withers height of one individual to be calculated at 80 cm
(Table 28).

Marks on the bones were interpreted as chopping in seven cases, filleting in four, and part
burning in two (Table 29). Gnawing by predators was recorded in four cases.

Goat/sheep
Goat and sheep bones accounted for 11.2% of the domesticated mammals. They represented all
parts of the carcass (Table 23, Chart 19). Compared to the distribution model, head bones were in
surplus, as were the proximal parts of the limbs. Distal parts of limbs approached the distribution
model, while trunk bones and phalanges were below standard.

Bones of young animals constituted 24.7% of all goat/sheep remains (Table 26). This percent-
age share was much larger than at most other archaeological sites.

Four individuals had the sex determined: three were males and one was a female (Table 27).

Long bone measurements allowed the withers height of two goats and two sheep to be deter-
mined. The goats were 62 and 64 cm high, the sheep 68.5 and 61 cm (Table 28).

Cut marks were observed on 13 bones (Table 29). Twelve of these were chopping marks, the
last filleting. Gnawing by predators could be seen on three bones.

Horse
The percentage of horse remains accounted for 8.2% of domesticated mammals. An analysis of
anatomical distribution demonstrated that all parts of the carcass were present (Table 25, Chart 21)
and largely in keeping with the model distribution. Significant differences were noted practically
only in the case of the proximal parts of both limbs, where a surplus of bones was noted.

Bones of morphologically immature individuals accounted for 8.9% (Table 26), clearly more
than at most archaeological sites where the percentage share rather did not exceed 1%.

Measurement of metacarpals led to a withers height estimate for three individuals: 137 cm,
144 cm and 151 cm (Table 28).

Chopping marks were found on one bone and gnawing marks on another (Table 29).

Dog
Three bones of a dog constituted 0.4% of the domesticated mammals.

Wild mammals

The 20 bones of wild animals that were recorded accounted for 2.8% of mammal remains
(Table 20). The set included 10 bones of deer, five of boar, three of fox and one each of roe deer
and hare (Table 22).

Birds
Three bones of birds were recorded; they made for 0.4% of the assemblage (Table 19).

Fish
The three fish bones accounted for 0.4% of the assemblage (Table 19).
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Discussion

The bone assemblage from Novae represents three different periods. The first (second—third cen-
tury AD) corresponds to Novae’s functioning as a Roman fort, the seat of the I /talica legion. In
the fourth century AD, the garrison was reduced and the first civil architecture was raised in place
of the old legionary buildings. Novae’s era of prosperity ended with the Goth invasion of the
Balkans in 376-378. As for the third period, the sixth century AD, Novae was a civil town then,
an important river harbor on the Danube and episcopal see. It was even called “Ravenna of the
East” in the times of Justinian (527-565 AD).

The meat consumption model in Novae is surprisingly stable despite the 500 years covered
by the three periods. Mammals, for the most part domesticated animals, were the principal source
of meat. Birds, fish and wild animals were at a premium, very scarce indeed and even absent
altogether, as in the second period, in the fourth century AD (although one should admit that it
was the smallest assemblage, comprising barely 79 bones, hence consumption cannot be excluded
despite the lack of evidence).

The first period (second—third century AD) witnessed a balance between cattle and pig remains.
Considering that cattle dominated the assemblage from the first century AD, analyzed by Anna
Grezak and Alicja Lasota-Moskalewska,'* one should see a change here, possibly due to numerous
military conflicts, in which the Empire was embroiled in the second and third century AD. Of all
the animals bred for meat, pigs are the only species to have litters more often than once a year;
they also have the most piglets in a litter and quickly increase body mass.'* Thus pig breeding
was the most obvious solution, assuming that the objective was to acquire large quantities of meat
for soldiers in the shortest possible time. The percentage of bones of young animals was slightly
less than the average for both cattle and pig, which is also the rule, as it is not viable economically
to slaughter a large number of young animals. Analyzing anatomical distribution, for pigs as much
as for cattle, we observe a significant surplus of proximal parts of limbs. This form of distribution
of the bones is typical of consumption set on meat. These parts (along with the trunk) are attractive
for consumers because of the large amount of muscle tissue (shoulder, haunch, knuckles). The
anatomical distribution for pigs as well as cattle revealed all parts of the carcass, including pha-
langes, indicating that at least some individuals were slaughtered and quartered on site. No pha-
langes would have been discovered most probably had all the meat been brought to camp in the
form of prepared cuts, this because phalanges usually get cut off when flaying the skin. The number
of sexed animals is small, so the only conclusion to be made is that adult females predominated
in the cattle category, which is the correct structure for livestock breeding at this time. Varro wrote
in his De re rustica (2.5.18): “As to the number of bulls and cows, the rule is that there be, to every
sixty cows, one yearling bull and one two-year-old”.!> The cattle was of the middle-sized and large
variety, a more or less uniform population (between 40 and 80 points on the 100-point scale) with
a certain number of very large individuals (100 points on the scale). It was most likely Italian long-
-horned cattle characterized by a huge skeleton and large body mass as described by Sandor
Bo6konyi.' In the opinion of this researcher, cattle of this variety became common in Pannonia
and the other European provinces after the Roman conquest.

Goat meat and mutton was consumed much less often than pork and beef. Young animals were
more frequent as well. Eating lamb meat was more of an occasional thing. The morphotype deter-
mined for one goat revealed it to be a large individual, 72 cm high at the withers.

13 GREZAK, LASOTA-MOSKALEWSKA 1996. penelope.uchicago.edu/Thayer/E/Roman/Texts/Varro/de
14 LASOTA-MOSKALEWSKA 2008, p. 250. Re_Rustica/2* html).
15 Translation after: Loeb Classical Library, 1934 (http:/- 16 BOKONYI 1982.
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Marks typical of chopping, filleting, flaying and burning were observed on the bones of all
four species. Gnawing marks on some bones attested to the practice of throwing bones to the dogs.

Horse and dog remains were few and bore no marks indicative of processing for the purpose
of consumption. Horses were either for riding or as draft animals, whereas dogs may have been
used to guard the herds.

The consumption model changed in the fourth century AD. Cattle now predominated the record
of faunal remains, although this result cannot be accepted as a certainty in view of the earlier
analyzed assemblage from the principia, which was also from the fourth century AD.!” It was
found for that assemblage that goat/sheep predominated, followed by pig in second place. Further
assemblages from the fourth century are needed for study in order to understand the consumption
model for this period in Novae. In the set studied in this paper, cattle bones constituted 60% of all
domestic mammals. Pig remains accounted for more than two times less of the bones. The anato-
mical distribution study pointed to a consumption preference for the best cuts, that is, proximal
parts of both limbs. The presence of all parts of the cattle carcass indicated that the animals were
slaughtered on the spot. The same cannot be said with certainty for sheep and goats because pha-
langes were not identified in the record. The number of bones of calves is similar to that from
other sites, even while there are less young pigs, sheep and goats than at other sites. The slaughtered
cattle represented a fairly uniform morphotype: middle-sized with a fairly frequent occurrence
still of large animals belonging to the long-horned variety from Pannonia (only one measurement
on the 100-point scale, but there were more bones in the assemblage that belonged to this kind of
cattle but were not measurable). Sheep and goat bones were rare. Typical consumption marks were
observed on bones of cattle, pigs, goats and sheep. These were not found on the bones of dogs
and horses, these being utilitarian animals in this period as in the previous one.

In the sixth century AD, when the camp in Novae ultimately lost its military character, cattle
remains continued to predominate in the assemblage, topping pig remains three times over, which
leaves no doubt as to the preference for beef as compared to pork. Goat meat and mutton were
consumed the least often. The anatomical distribution of cattle remains indicated a huge surplus
of the proximal parts of the anterior limbs compared to the model distribution and a reverse pro-
portion in the case of phalanges. Therefore, large quantities of shoulder and shin had to have been
brought already after slaughter and skinning. Haunches must have also been brought judging by
the disproportion regarding the model pattern for the proximal parts of posterior limbs. A signi-
ficant low was noted in the case of trunk bones, meaning that the cuts of meat came without the
vertebra and ribs, having already been butchered elsewhere. The same went for pigs and
goats/sheep (and no phalanges were recorded for pigs). Most of the meat was imported already in
the form of a butchered carcass. The anatomical distribution for horse bone was the only one to
come close to the model pattern. Since these animals were not consumed, there was no reason for
bringing in any additional parts or for butchering the ones present any more than needed. The herd
structure for cattle was rather traditional, the number of young individuals not exceeding the norm.
A little less young pigs was represented in the assemblage than is the rule. As for goats and sheep,
there was much more than usual. It would appear that once goat and sheep meat were consumed,
the preference was for lamb meat. This shows that sheep were bred for meat rather than for wool,
and this in turn shows a pastoral form of breeding. The male to female proportions in the herds
reveals a 6-to-1 ratio for cattle (12 females to 2 males), exactly as suggested by Varro. Males pre-
dominated in the pig category, but there is no data for the proportions in pig breeding in antiquity
and hence it is difficult to say whether this was a natural one. Cattle morphology remained largely
unchanged as compared to the earlier period with middle-sized and large individuals dominating
the record. A distribution close to the model one indicates a rather stable breeding situation. Very

17 GREZAK, PIATKOWSKA-MALECKA 2000.
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large individuals, which can be identified with Italian longhorned cattle, were still present. The
two goats with determined morphology turned out to belong to the small variant. Typical post-
-consumptional marks were observed on the bones of cattle, pigs, goats and sheep. Dogs and horses
were most likely not consumed in this period as well. Horses were rather robust, measuring (three
individuals recorded) from 137 cm to 151 cm at the withers. In the sixth century AD, more wild
mammal bones were recorded, but still the overall number is very low. This set shows that hunting
around Novae was centered on deer, roe deer, boars, foxes and hares.

The overall dietary conclusion from the present study is that meat of domesticated mammals
was consumed in Novae, both when it was a Roman fort and when it was a Byzantine town. Birds
and fish were not common in the diet. The consumption model changed over time, from a balance
between beef and pork to a clear preference for beef. Venison was extremely rare on the table dur-
ing this entire period.

Tables and charts

No. bones: number of bones studied
Bd: breadth of distal end

Bp: breadth of proximal end

GL: maximum length

Sd: width of shaft

Table 1. Division into classes, second—third century AD

Class No. bones %

Mammals 194 96%
Birds 6 3%
Fish 2 1%

Table 2. Mammals: domesticated a

Class No. bones %
Domesticated 192 99%
Wild 2 1%

Table 3. Wild mammals, second—third century AD

Species

No. bones

Boar

1

Hare

1

nd wild, second-third century AD

Table 4. Domesticated mammals, second—third century AD

Species No. bones %

Cattle 78 40.6%
Pig 80 41.7%
Goat/sheep 23 12.0%
Horse 8 4.2%
Dog 1.6%
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Table 5. Pig: anatomical distribution, second—third century AD

Part of carcass No. bones % Model
Head 22 28.2% 20%
Trunk 22 28.2% 34%
Anterior limb, proximal 20 25.6% 4%
Anterior limb, distal 2 2.6% 10%
Posterior limb, proximal 8 10.3% 3%
Posterior limb, distal 3 3.8% 9%
Phalanx 1 1.3% 20%
Table 6. Cattle and goat/sheep: anatomical distribution, second—third century AD
Cattle Goat/sheep Model
Part of carcass No. bones % No. bones
Head 16 21.1% 3 20%
Trunk 16 21.1% 6 43%
Anterior limb, proximal 17 22.4% 6 5%
Anterior limb, distal 5 6.6% 4 8%
Posterior limb, proximal 11 14.5% 2 3%
Posterior limb, distal 10 13.2% 0 7%
Phalanx 1 1.3% 1 14%
Table 7. Age-at-death, second—third century AD
Cattle Pig Goat/sheep
Age No. bones % No. bones % No. bones %
Young 2 2.6% 19 23.8% 3 13.0%
Mature and
indeterminate 76 97.4% 61 76.3% 20 87.0%
Table 8. Sex, second—third century AD
Species Male Female
Pig 3 3
Cattle 2 5
Table 9. Morphology, second—third century AD
Species Bone Measurement (cm) lﬁgcz;:nt I;Ivftllglll:sa(tc::;
Cattle Phalanx I GL-5.73 43
Cattle Shoulder blade SLC-5.76 78
Cattle Calcaneus GL-14.05 100
Cattle Humerus Bd-6.95 38
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Cattle Talus GLI-7.0 60

Cattle Talus GLI-6.4 45

Cattle Talus GLI-6.97 60

Cattle Metacarpals Bp-5.64, Bd-5.8, Sd-3.24, GL-19.5 | 46, 40, 52, 56 117
Cattle Metacarpals Bp-7.05, Bd-7.33, Sd-3.83, GL-23.0 | 81, 78, 82, 100 144
Cattle Metacarpals Bp-5.86, Bd-6.28, Sd-3.45, GL-20.6 | 52,51, 62,70 124
Cattle Metacarpals Bp-5.7, Sd-3.17, GL-20.3 48,47, 68 122
Cattle Metacarpals Bd-6.62, Sd-3.76, GL-21 61,77,75 126
Cattle Metatarsals Bp-4.82, Bd-5.73, Sd-2.87, GL-22.6 | 61, 62, 64, 56 136
Cattle Metatarsals Bp-5.06, Bd-6.4, Sd-3.25, GL-25.1 | 69, 83, 85, 81 157
Cattle Metatarsals Bd-5.3 47

Goat Metacarpals GL-12.6 72
Dog Tibia GL-19.1 56
Table 10. Marks on bones, second-third century AD

Species Chopping Filleting Part burning Flaying Gnawing
Cattle 16 2 1 2 2
Pig 3 0 0 5
Goat/sheep 1 0 0 2
Horse 0 0 0 1

Table 11. Division into classes, fourth century AD

Class No. bones %
Mammals 78 98.7%
Birds 1 1.3%

Table 12. Domesticated mammals, fourth century AD

Species No. bones %

Cattle 47 60.3%
Pig 18 23.1%
Goat/sheep 7.7%
Horse 7.7%
Dog 1.3%
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Table 13. Cattle: anatomical distribution, fourth century AD

Part of carcass No. bones % Model
Head 9 19.1% 20%
Trunk 11 23.4% 43%
Anterior limb, proximal 8 17.0% 5%
Anterior limb, distal 3 6.4% 8%
Posterior limb, proximal 8 17.0% 3%
Posterior limb, distal 6 12.8% 7%
Phalanx 2 4.3% 14%
Table 14. Pig: anatomical distribution, fourth century AD
Part of carcass No. bones Model
Head 3 20%
Trunk 2 34%
Anterior limb, proximal 6 4%
Anterior limb, distal 0 10%
Posterior limb, proximal 5 3%
Posterior limb, distal 2 9%
Phalanx 0 20%

Table 15. Age-at-death, fourth century AD

Young Mature and indeterminate
Species No. bones % No. bones %
Cattle 3 6.4% 44 93.6%
Goat/sheep 1 16.7% 5 83.3%
Pig 2 11.1% 16 88.9%
Table 16. Sex, fourth century AD
Species Male Female
Pig 1 -
Table 17. Morphology, fourth century AD
. . Height at the
Species Bone Measurement (cm) 100 point scale withers (cm)
Cattle Phalanx I GL-6.1 52
Cattle Phalanx I GL-5.43 36
Cattle Calcaneus GL-14.1 100
Cattle Tibia Bd-6.73 55
Cattle Talus GLI-6.96 59
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Cattle Metacarpals Bp-5.95 53
Cattle Metacarpals | Bp-6.05, Bd-6.06, Sd-3.54, GL-17.8 56, 46, 67, 35 111
Cattle Metatarsals Bp-4.8, Sd-2.64 60, 52
Table 18. Marks on bones, fourth century AD
Species Chopping Filleting Gnawing
Cattle 9 3 9
Pig 1 0 4
Horse 0 0 1
Goat/sheep 1 0 0

Table 19. Division into classes, sixth century AD

Class No. bones %
Mammals 706 99.2%
Birds 3 0.4%
Fish 3 0.4%
Table 20. Mammals, sixth century AD

Class No. bones %
Domesticated 686 97.2%
Wild 20 2.8%

Table 21. Domesticated mammals, sixth century AD

Species No. bones %

Cattle 410 59.8%
Pig 140 20.4%
Goat/sheep 77 11.2%
Horse 56 8.2%
Dog 3 0.4%

Table 22. Wild mammals, sixth century AD

Species No. bones
Deer 10
Boar 5
Fox 3
Roe deer 1
Hare 1
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Table 23. Cattle and goat/sheep: anatomical distribution, sixth century AD

Cattle Goat/sheep
Part of carcass No. bones % No. bones % Model
Head 63 15.7% 20 27% 20%
Trunk 59 14.7% 9 12% 43%
Anterior limb, proximal 135 33.6% 17 23% 5%
Anterior limb, distal 29 7.2% 7 9% 8%
Posterior limb, proximal 61 15.2% 12 16% 3%
Posterior limb, distal 50 12.4% 8 11% 7%
Phalanx 5 1.2% 1 1% 14%
Table 24. Pig: anatomical distribution, sixth century AD
Part of carcass No. bones % Model
Head 51 36.4% 20%
Trunk 18 12.9% 34%
Anterior limb, distal 36 25.7% 4%
Anterior limb, distal 8 5.7% 10%
Posterior limb, proximal 18 12.9% 3%
Posterior limb, distal 6.4% 9%
Phalanx 0.0% 20%
Table 25. Horse: anatomical distribution, sixth century AD
Part of carcass No. bones % Model
Head 10 18.2% 23%
Trunk 21 38.2% 43%
Anterior limb, proximal 7 12.7% 4%
Anterior limb, distal 5 9.1% 11%
Posterior limb, proximal 5 9.1% 3%
Posterior limb, distal 3 5.5% 10%
Phalanx 4 7.3% 6%
Table 26. Age-at-death, sixth century AD
Cattle Pig Goat/sheep Horse
Age No. bones % No. bones % No. bones % No. bones %
Young 26 6.3% 33 23.6% 19 24.7% 5 8.9%
Mature and
indeterminate 384 93.7% 107 76.4% 58 75.3% 51 91.1%
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Species Male Castrate Female
Cattle 1 1 12
Pig 9 3
Goat/sheep 3 1
Table 28. Morphology, sixth century AD
Species Bone Measurement (cm) 100 point Height at the
scale withers (cm)
Cattle Phalanx I GL-6.2 55
Cattle Phalanx I GL-5.55 39
Cattle Shoulder blade SLC-5.62 76
Cattle Calcaneus GL-14.25 100
Cattle Calcaneus GL-14.4 100
Cattle Calcaneus Gl-13.8 95
Cattle Calcaneus GL-13.8 95
Cattle Calcaneus GL-13.4 85
Cattle Calcaneus GL-13.2 80
Cattle Tibia Bd-6.5 50
Cattle Tibia Bd-6.5 50
Cattle Tibia Bp-6.72 18
Cattle Tibia Bd-6.71 54
Cattle Tibia Bd-7.5 70
Cattle Tibia Bd-6.0 40
Cattle Radius Bd-6.95 73
Cattle Radius Bp-7.6 15
Cattle Radius Bd-7.45 86
Cattle Radius Bd-8.7 100
Cattle Radius Bd-8.3 100
Cattle Radius Bp-7.74 18
Cattle Radius Bp-9.22 56
Cattle Radius Bp-9.2 55
Cattle Radius Bp-9.1 52
Cattle Radius Bp-7.4, Bd-6.63, GL-26.9 10, 65,0 116
Cattle Humerus Bd-7.9 58
Cattle Humerus Bd-7.26 42
Cattle Humerus Bd-7.91 58
Cattle Humerus Bd-7.5 50
Cattle Humerus Bd-5.82 16
Cattle Humerus Bd-9.46 88
Cattle Humerus Bd-7.8 56
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Cattle Humerus Bd-7.15 42

Cattle Humerus Bd-7.26 43

Cattle Humerus Bd-7.06 40

Cattle Humerus Bd-8.2 64

Cattle Humerus Bd-6.86 37

Cattle Humerus Bd-7.4 48

Cattle Talus GLI-6.88 56

Cattle Talus GLI-6.1 38

Cattle Talus GLI-7.1 62

Cattle Talus GLI-6.99 59

Cattle Talus GLI-6.8 55

Cattle Talus GLI-7.52 73

Cattle Talus GLI-6.37 43

Cattle Talus GLI1-6.82 56

Cattle Metacarpals Bp-7.21, Bd-7.6, Sd-4.2, GL-21.2 | 85, 85, 100, 78 132.5
Cattle Metacarpals Bp-6.5, Sd-3.89 68, 85

Cattle Metacarpals Bp-4.83, Sd-2.7 26,25

Cattle Metacarpals Bp-6.11, Sd-3.84 58, 82

Cattle Metacarpals Bp-6.0, Bd-5.82, Sd-3.4, GL-19.5 | 55, 40, 60, 56 117

Cattle Metacarpals Bd-4.42. 6

Cattle Metacarpals Bp-5.9 52

Cattle Metacarpals Bp-5.9, Bd-5.92, Sd-3.26, GL-20.9 | 52,43,53, 72 125.4
Cattle Metacarpals Bp-7.02 81

Cattle Metacarpals Bd-5.7 38

Cattle Metacarpals Bp-6.8 75

Cattle Metacarpals Bp-6.34 63

Cattle Metacarpals Bp-5.4 40

Cattle Metacarpals Bp-5.63, Bd-5.8, Sd-3.21, GL-20.4 | 46, 40, 50, 69 122.4
Cattle Metacarpals Bp-5.94, Sd-3.44, GL-20.0 53,62, 63 120

Cattle Metacarpals | Bp-5.61, Bd-5.34, Sd-3.04, GL-18.9 | 45,28, 42,49 113.4
Cattle Metacarpals Sd-4.34 100

Cattle Metacarpals Sd-3.33 56

Cattle Metacarpals | Bp-5.82, Bd-5.83, Sd-3.15, GL-19.9 | 51,41, 47, 62 119.4
Cattle Metacarpals | Bp-5.42, Bd-5.45, Sd-2.88, GL-19.7 | 41,31, 34,59 118

Cattle Metacarpals Bp-5.85, Sd-3.2 52,50

Cattle Metacarpals Bp-6.1, Bd-6.4, Sd-3.36, GL-20.5 | 58,55, 58, 69 128

Cattle Metacarpals Bp-6.75, Bd-6.9, Sd-3.94, GL-21.2 | 73,68, 87,79 127

Cattle Metacarpals Bp-5.8, Sd-3.27, GL-21.6 50, 53, 82 129.6
Cattle Metacarpals Bp-5.83 51

Cattle Metatarsals Bp-5.36, Sd-2.84 78, 62

Cattle Metatarsals Bp-5.5, Sd-3.17 82,78

Cattle Metatarsals Bd-5.8 62
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Cattle Metatarsals Bp-4.44, Sd-2.52 48, 46

Cattle Metatarsals Bp-4.5 50

Cattle Metatarsals Bd-5.76 62

Cattle Metatarsals Bd-7.1 100

Cattle Metatarsals Bd-6.16 74

Cattle Metatarsals Bp-4.51, Bd-5.2, Sd-2.57, GL-22.1 | 50,43, 48,51 118

Cattle Metatarsals Bp-4.2 40

Cattle Metatarsals Bp-5.34 77

Cattle Metatarsals Bd-5.73 61

Cattle Metatarsals Bp-3.97 33

Cattle Metatarsals Bp-4.16 38

Cattle Metatarsals Bd-6.2 77

Cattle Metatarsals Bd-7.7 100

Cattle Metatarsals Bd-5.95, Sd-2.95 69, 68

Cattle Metatarsals Bd-5.44 51

Cattle Metatarsals Bp-4.66, Sd-2.6 54, 50

Cattle Metatarsals Bp-4.71, Bd-5.2, Sd-2.65, GL-22.9 | 57,43,52,51 122.5

Cattle Metatarsals Bp-4.88 62

Cattle Metatarsals Bp-4.72, Bd-5.38, Sd-2.61, GL-22.1 | 58,49, 50, 51 118

Cattle Metatarsals Bp-4.32, Sd-2.62 43, 51

Cattle Metatarsals Bp-5.34, Sd-3.1 78, 75

Cattle Femoral Bd-10.33 73

Cattle Femoral Bd-8.6 30

Cattle Femoral Bd-9.3 47

Horse Metacarpals GL-21.4 137

Horse Metacarpals GL-22.5 144

Horse Metacarpals GL-23.6 151

Goat Metacarpals GL-13.8 79

Goat Metacarpals GL-11.1 64

Goat Metacarpals GL-10.78 62

Sheep Metacarpals GL-14.92 68.5

Sheep Metacarpals GL-12.41 61

Pig Talus GLI-4.52 80
Table 29. Marks on bones, sixth century AD

Species Chopping Filleting Part burning Flaying Gnawing

Cattle 42 10 0 1 11

Pig 7 4 2 0 4

Goat/sheep 12 0 0 3

Horse 1 0 0 0 1
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Chart 1. Division into classes, second—third century AD

3% 1%

Emammals
H birds

= fishes

Chart 2. Mammals: domesticated and wild, second—third century AD

1%

® domestic

= wild

Chart 3. Domesticated mammals, second—third century AD
4% — 9o

m cattle

" pig

= sheep/goat
® horse

®mdog




Chart 4. Pig: anatomical distribution, second—third century AD
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Chart 5. Cattle: anatomical distribution, second—third century AD
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Chart 6. Goat/sheep: anatomical distribution, second—third century AD
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Chart 7. Cattle: 100-point scale. Length measurements, second—third century AD
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Chart 8. Cattle: 100-point scale. Width measurements, second—third century AD
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Chart 9. Division into classes, fourth century AD
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Chart 10. Domesticated mammals, fourth century AD

1%

m cattle

" pig

B sheep/goat
®horse

®dog

Chart 11. Cattle: anatomical distribution, fourth century AD
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Chart 13. Cattle: 100-point scale. Length measurements, fourth century AD
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Chart 14. Cattle: 100-point scale. Width measurements, fourth century AD
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Chart 15. Division into classes, sixth century AD
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Chart 16. Mammals, sixth century AD
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Chart 18. Cattle: anatomical distribution, sixth century AD
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Chart 19. Goat/sheep: anatomical distribution, sixth century AD
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Chart 20. Pig: anatomical distribution, sixth century AD
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Chart 21. Horse: anatomical distribution, sixth century AD
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Chart 22. Cattle: 100-point scale. Length measurements, sixth century AD
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Chart 23. Cattle: 100-point scale. Width measurements, sixth century AD
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Streszczenie

Analiza archeozoologiczna szczatkéw zwierzecych
z obozu rzymskiego w Novae

Artykut przedstawia wyniki analizy kos$ci zwierzecych, pochodzacych z wykopalisk archeologi-
cznych w rzymskim obozie legionowym w Novae (Butgaria). Szczatki pochodzg z warstw dato-
wanych na II-III, IV oraz VI stulecie naszej ery. Analiza przeprowadzona zostala zgodnie z obo-
wigzujacymi w archeozoologii standardami obejmujacymi okreslenie wieku, ptci, morfologii,
wysokosci w kiebie itd.

Na podstawie badanego materiatu wywnioskowano, ze w pierwszym z omawianych okresow
— II-1II w. n.e., kiedy obdz w Novae byt siedzibg I legionu Italskiego — konsumowano gtownie
migso ssakow udomowionych, z lekka przewaga wieprzowiny nad wotowing. Bioragc pod uwage
takze rozktad anatomiczny szczatkow swini, w ktérym dominujg czgsci blizsze konczyn, mozna
powiedzie¢, ze panowat wowczas model hodowli nastawiony na szybkie uzyskiwanie mi¢sa.

Wsrod szezatkow z IV w. n.e. przewazaty kosci bydlece. Ustalenie jednolitego modelu kon-
sumpcji dla tego okresu nie jest jednak mozliwe, jako ze w innym materiale z tego okresu najwigce;j
byto szczatkow koz i owiec.
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W ostatnim z analizowanych materiatéw, datowanym na VI w. n.e., takze dominowaly szcza-
tki bydlece, ze zdecydowang przewagg nad kosémi §win oraz koz i owiec. W tym okresie, kiedy
Novae przezywato okres $wietnosci jako miasto cywilne, podstawa konsumpcji mi¢sa byla
wotowina.

We wszystkich omawianych okresach model konsumpcji mi¢sa byt jednak podobny — domi-
nowaty ssaki udomowione, niewiele za$ jadano dziczyzny, ptakow oraz ryb.

Kamil Niemczak

Center for Research on the Antiquity
of Southeastern Europe

University of Warsaw
cel.koronet@gmail.com
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Pawet Kozakiewicz

IDENTYFIKACJA WEGLI DRZEWNYCH
POCHODZACYCH Z WYKOPALISK
W NOVAE (BULGARIA), SZKODRZE (ALBANIA)
I RISAN (CZARNOGORA)!

Abstract: Wood is naturally susceptible to various destructive factors, especially when oxygen and damp
have access (e.g. in contact with soil). Fires burning products of human activities are by paradox a factor in
their preservation. Charcoal, which is the effect of such burning, is resistant to fungi and insects, and may
last for hundreds of years in shallow-lying layers of soil, constituting invaluable information on the material
culture of past ages, especially as they preserve the original structure of the timber used for the production
of these artifacts.

Key words: charcoal, wood structure, identification, durability

Badaniom poddano dziesig¢ probek, pochodzacych z wykopalisk Osrodka Badan nad Antykiem
Europy Poludniowo-Wschodniej UW: w Novae w Butlgarii (3 probki, o oznaczeniu zaczynajacym
si¢ od litery ,,N”), w Risan w Czarnogorze (4 probki, o oznaczeniu zaczynajacym si¢ od litery
»R”) 1w Szkodrze w Albanii (3 probki, o oznaczeniu zaczynajacym si¢ od liter ,,SZ”) [Ryc. 1].
Probki o oznaczeniach N4/2013, N8/2012, R2/2015, R3/2015, R8/2015, SZ13/2013 to kawalki
wegli drzewnych, probka N1/2013 to drobne fragmenty wegli drzewnych zlepione w brytkach
ziemi, probka SZ11/2011 to fragment elementu drewnianego, a probka R1/2015 to zdrewniaty frag-
ment jakiego$ owocu-tupiny. Peten wykaz obiektow wraz z podang masg zestawiono w Tabeli 1.

Tabela 1. Obiekty poddane identyfikacji

Wymiary gabarytowe
Lp. | Oznaczenie Posta¢ Masa calkowita [g] najwiekszego

elementu [mm]

1 N1/2013 brytki ziemi z fragmentami 45,70 wegle: 8 x 2 x 2
wegli drzewnych
2 N4/2013 2 kawalki wegli drzewnych 4,47 20 x 10 x 10

! Projekt zostal sfinansowany ze $rodkoéw Narodowego
Centrum Nauki, przyznanych na podstawie decyzji: Novae
— DEC-2014/13/B/HS3/04836; Szkodra — DEC-2014/
14/M/HS3/00741; Risan — DEC-2015/19/B/HS3/02056.
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3 N8&/2012 7 kawatkéw wegli drzewnych 16,27 50 x 30 x 10

4 R1/2015 zdrewniaty fragment owocu 4,89 $rednica ok. 20 mm
5 R2/2015 7 kawatkéw wegli drzewnych 16,65 20 x 20 x 20

6 R3/2015 2 kawalki wegli drzewnych 51,65 65 x 45 x 30

7 R&/2015 6 kawatkow wegli drzewnych 34,16 70 x 25 x 15

8 SZ5/2014 16 kawatkow wegli drzewnych | 40,51 50 x 20 % 20

9 SZ13/2013 | 7 kawatkow wegli drzewnych 60,79 35 x 65 x40

10 | SZ11/2011 | podtuzny fragment drewna 10,94 120 x 20 x 15

N8/ 2012
N1 /2013 ‘N4 / 2013

R1/2015 SRR R3/ 2015

SZ13 /2013

R8 /2015

i

sz 11 /2011 Ryec. 1. Posta¢ dostarczonych probek do identyfikacji:

a) probka N1/2013 w postaci brylek ziemi zawierajacych

niewielkie fragmenty wegli drzewnych;

b) probka N4/2013 w postaci 2 kawatkow wegli drzewnych;

c) probka N8/2012 w postaci 7 kawatkéw wegli drzewnych;

] d) probka R1/2015 w postaci zdrewniatego fragmentu owocu;
e) probka R2/2015 w postaci 7 kawatkow wegli drzewnych;
f) probka R3/2015 w postaci 2 kawatkow wegli drzewnych;
g) probka R8/2015 w postaci 6 kawatkéw wegli drzewnych;
h) probka SZ5/2014 w postaci 16 kawatkéw wegli drzewnych;
1) probka SZ13/2013 w postaci 7 kawatkow wegli drzewnych;
j) probka SZ11/2011 w postaci podtuznego fragmentu drewna
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Wilgotnos¢ probek byta zblizona do stanu powietrzno-suchego — jest to stan odpowiadajacy tem-
peraturze powietrza ok. 20 °C i wilgotnosci wzglednej ok. 70%.

Metodyka

Obiekty drewniane z wykopalisk archeologicznych, ze wzgledu na posta¢, mozna podzieli¢ na
dwa rodzaje. Pierwszy rodzaj to niezwgglone naturalne drewno o wysokiej naturalnej trwatosci,
np. twardziel debu, jesionu, wigzu, sosny, modrzewia i cisu lub rodzaje drewna mniej trwale, ale
przelegujace w warunkach sprzyjajacych ich zachowaniu, np. w giebiej potozonych wilgotnych
warstwach gleby, znajdujace sie w tzw. wilgotnym stanie ochronnym.> Metodyka identyfikacji
takich obiektéw jest zblizona do identyfikacji drewna wspotczesnego, a polega na obserwacjach
makroskopowych oraz wykonaniu preparatow mikroskopowych do obserwacji w swietle odbitym.
W wigkszosci przypadkéw pozwala to na pewne rozpoznanie rodzajéw drewna archeologicznego,
co potwierdzajg rozne prace i ekspertyzy: np. identyfikacja drewna pochodzacego z Pucka,’ z dna
Battyku* lub ze Szkodry w Albanii.

Drugi rodzaj obiektow to wegle drzewne niepodatne na czynniki biotyczne i mogace przetrwac
nawet w plytko potozonych warstwach gleby.® Wegiel drzewny powstaje w wyniku powolnej
pirolizy drewna, przy czym zachowuje w swoim wnetrzu mikrostrukture drewna. Obserwacji
takich obiektow, ze wzgledu na krucho$¢ struktury (niemozno$¢ skrawania cienkich preparatow
mikroskopowych), zwykle dokonuje sie w $wietle odbitym,’ co pozwala na ich identyfikacje, ale
zwykle tylko co do rodzaju,® czego dowiodty liczne prace: np. rozpoznanie probek zweglonego
drewna z wykopalisk w Grodziszczu Mazowieckim,’ z Lovosic w Czechach,'” kopca Yenibademli
w zachodniej Turcji,'! Oiartzun w kraju Baskow!'? oraz Novae w pdinocnej Bulgarii'® i Risan
w Czarnogorze.'

Na podstawie wczesniejszych do§wiadczen dokonano wstepnych ogledzin makroskopowych
drewna, uzywajac do tego celu réwniez lupy o cztero- i dziesi¢ciokrotnym powickszeniu. Na pod-
stawie widocznego rysunku oraz przez porownywanie z wzorcami i danymi atlasowymi'> doko-
nano wstepnego rozpoznania drewna. Peten zakres prowadzonych badan obejmowat obserwacje
makroskopowe i mikroskopowe z uzyciem mikroskopu elektronicznego TPL USB 1,3 MPix firmy
Bresser. Obrazy drewna utrwalono w postaci fotografii cyfrowych (takze powickszonych przy
uzyciu przystawki do fotografii makro).

W przypadku probki drewna (SZ11/2011) wykonano réwniez nietrwate preparaty do obser-
wacji w swietle przechodzacym. Byty to preparaty mikroskopowe reprezentujace trzy podstawowe
przekroje anatomiczne drewna (poprzeczny, promieniowy i styczny). Pozyskane na mikrotomie
saneczkowym preparaty zabarwiono w jednoprocentowym roztworze safraniny w alkoholu ety-
lowym. Tak przygotowane skrawki drewna obserwowano w §wietle przechodzacym za pomoca
mikroskopu Olympus z przystawka zaopatrzong w kamere cyfrowa sprz¢zong z komputerowym
programem Cell*B, powalajagcym na cyfrowe utrwalenie obrazow mikrostruktury.

2 KOZAKIEWICZ, MATEJAK 2013. 1YAMAN 2010.

3 KozAKIEWICZ 2008a. 12 MORENO-LARRAZABAL, URTEAGA, ZAPATA 2011.
4 KozAKIEWICZ 2008b. 13 JANKOWSKA, KozZAKIEWICZ 2011.

> JANKOWSKA, KozakiEwicz 2013b. 14 JANKOWSKA, KoZAKIEWICZ 2013a.

¢ DzBENSKI, KozAKIEWICZ 2002. 15 Np. WAGENFUHR 2007.

7 KOEPPEN 1972.

8 TENNESSEN, BLANCHETTE, WINDES 2002; HAWES, GRA-
HAM 2009.

® DZzBENSKI, KOZAKIEWICZ 1997.

10 PETRLIKOVA, BENES 2008.
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Na podstawie danych literatury na temat zasiegu wystepowania wybranych gatunkéow drzew
w Europie dokonano analizy uzupetniajacej, dotyczacej prawdopodobienstwa wystepowania
danego gatunku w rejonach prowadzonych prac archeologicznych. Nazwy rozpoznanego drewna
podano zgodnie z nomenklaturg zawarta w normie PN-EN 13556:2005.1¢

Wyniki badan
Identyfikacja probek ze stanowiska Novae w Bulgarii

Prébka N1/2013 to brylki ziemi zawierajace drobne fragmenty wegli drzewnych [Ryc. 2]. Obser-
wacja mikroskopowa tych fragmentéw pozwolila na stwierdzenie obecnosci nastgpujacych cech
identyfikacyjnych drewna [Ryc. 3]: zarysowane stoje roczne zaczynajace si¢ od pier§cienia duzych
naczyn, duze promienie drzewne, zgrupowania matych naczyn z towarzyszacymi komoérkami
migkiszowymi w strefie drewna poznego. Cechy te jednoznacznie wskazuja na drewno debowe

(Quercus sp.).

Ryc. 2. Powigkszony obraz fragmentu powierzchni probki N1/2013

16 PN-EN 13556:2005 Drewno okragte i tarcica. Termi-
nologia stosowana w handlu drewnem w Europie.
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a b

Ryec. 3. Obrazy mikroskopowe jednego z fragmentdéw wegli z probki N1/2013:
a) przekroj poprzeczny; b) przekrdj promieniowy

Prébka N4/2013 to zwarte kawatki wegli drzewnych [Ryc. 4 1 5]. Wegle te reprezentuja typ struk-
tury drewna lisciastego rozpierzchtonaczyniowego. Male naczynia rozmieszczone sg rOwnomiernie
na przekroju poprzecznym pojedynczo lub — rzadziej — w zgrupowaniach po 2-3. Brak jest
szczegodlnych uktadow i zgrupowan komorek mickiszowych. Promienie drzewne sa drobne,
kilkuszeregowe i nie tworzg zgrupowan. Stoje roczne sg stabo zarysowane. Prawdopodobnie jest
to drewno brzozy (Betula sp.).

Ryec. 4. Powigkszony obraz powierzchni probki N4/2013 — przekrdj poprzeczny
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Ryc. 5. Obrazy mikroskopowe jednego z fragmentoéw wegli z probki N4/2013:
a) przekroj poprzeczny; b) przekrdj promieniowy

Betula to rodzaj obejmujacy kilkadziesigt gatunkow wystepujacych naturalnie gtownie w Azji
i Ameryce Potnocnej. Liczba gatunkéw brzoz w Europie jest znacznie mniejsza. Do najbardziej
rozpowszechnionych nalezg brzoza brodawkowata (Betula pendula Roth.) 1 brzoza omszona
(Betula pubescens Ehrh.), a do gatunkoéw o zasiegu lokalnym w wybranych krajach potudniowej
Europy naleza takze Betula celtiberica, Betula Litvinovie i Betula medwediewii.'” Prawdopodobnie
wegle drzewne powstaty z gatunku najbardziej rozpowszechnionego, czyli z brzozy brodawkowate;.

Préobka N8/2012 to siedem kawatkow wegli drzewnych, wérod ktorych da si¢ wyrdzni¢ dwa
zbiory o odmiennych cechach identyfikacyjnych.

Cztery kawatki wegli reprezentuja drewno liSciaste rozpierzchtonaczyniowe o bardzo stabo
zarysowanych szerokich przyrostach rocznych [Ryc. 6 i 7] i niewidocznych makroskopowo
promieniach drzewnych (jednoszeregowych). Na przekroju poprzecznym naczynia te najczesciej
rozmieszczone sg w zgrupowaniach po 2-3, a rzadziej pojedynczo lub w wigkszych grupach.
Prawdopodobnie jest to drewno topoli (Populus sp.).

Ryec. 6. Powigkszony obraz powierzchni wegli z probki N8/2012 — przekroje poprzeczne

17 AAS, RIEDMILLER 1993; KREMER 1995; PIRC 2006; JOHN-
SON, MORE 2009.
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Ryec. 7. Obrazy mikroskopowe dwoch rodzajow wegli z probki N8/2012 — przekroje poprzeczne
(po prawej stronie probka szerokostoista z niewidocznymi promieniami drzewnymi,
po lewej stronie probka waskostoista z widocznymi promieniami drzewnymi)

Populus to rodzaj drzew (rzadziej krzewow) najliczniejszej w Europie rodziny roslin
drzewiastych — rodziny wierzbowatych (Salicaceae). Rodzaj ten liczy ok. 35 gatunkow i jest sze-
roko rozpowszechniony w Europie, obejmujac swym zasiegiem wystepowania rowniez Bulgarie.'®
Tylko na zasadzie prawdopodobienstwa (powszechnosci wystepowania) mozna pokusic si¢ o dom-
niemywanie konkretnego gatunku topoli, wskazujac np. na topole biatg (Populus alba L.) lub
topole czarng (Populus nigra L.).

Trzy pozostale kawatki wegli rowniez reprezentujg drewno lisciaste rozpierzchtonaczyniowe,
ale o dobrze zarysowanych waskich przyrostach rocznych [Ryc. 6 i 7] i wyraznie widocznych
promieniach drzewnych. Przyrosty roczne sg sfalowane, a promienie nieréwne o réznej szerokosci
i dlugosci (zanikajace) — sg to tzw. pozornie szerokie i wysokie promienie drzewne. Na przekroju
poprzecznym gruboscienne widkna tworza dos¢ regularne promieniowe rzedy. Prawdopodobnie
jest to drewno grabowe (Carpinus sp.).

Carpinus to rodzaj nieliczny w Europie i najpewniej mozna tu wskaza¢ dwa gatunki — grab
pospolity (Carpinus betulus L.) lub grab wschodni (Carpinus orientalis Mill.), wystepujace
w poludniowej Europie — jako dawcow drewna zachowanego w odkrytych kawatkach wegli
drzewnych.

18 Ihidem.
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Identyfikacja probek ze stanowiska Risan w Czarnogorze

Prébka R1/2015 to zdrewnialy fragment o wyraznie kulistym zewng¢trznym obrysie [Ryc. 8a]
i pierwotnej $rednicy nieco ponad 20 mm. Na roztupie (powierzchnia wewnetrzna) widoczne sa
wyraznie zeberkowe wglebienia. Struktura obiektu jest bardzo twarda (zmineralizowana), ale
jednoczesnie porowata [Ryc. 9]. Opisane wyzej cechy, a takze ksztalt wskazuja, ze najpraw-
dopodobniej jest to fragment nasienia muszkatotowca wonnego. Wieloletnie przebywanie
w srodowisku glebowym doprowadzito do czesciowego wygtadzania zewnetrznej powierzchni
nasienia.

Muszkatotowiec korzenny (Myristica fragrans Houtt.) to gatunek drzewa z rodziny muszka-
totowcowatych, pochodzacy z Wysp Banda (z Archipelagu Malajskiego). Jego nasiona znane sa
jako gatka muszkatotowa — przyprawa, ktdra rozpowszechnita si¢ w Europie w dobie wypraw
krzyzowych.

a b

Ryc. 8. Powigkszony obraz powierzchni probki R1/2015:
a) powierzchnia zewnetrzna; b) wyglad rozhupu z zeberkowatymi wglebieniami

Ryec. 9. Obraz mikroskopowy probki R1/2015
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Préobka R2/2015 to kawatki wegli drzewnych o zblizonej strukturze [Ryc. 10]. W strefie drewna
wczesnego naczynia majace wigksze $rednice (widoczne makroskopowo) tworza zwarty pierscien.
Naczynia w strefie drewna pdznego sg utozone w zgrupowaniach ksztattem przypominajacym
ptomyki ognia. Na wszystkich przekrojach widoczne sa bardzo duze (rozbudowane) promienie
drzewne. Powyzsze cechy budowy anatomicznej jednoznacznie wskazuja na drewno dgbowe

(Quercus sp.).

Ryc.10. Obrazy mikroskopowe jednego z fragmentow wegli z probki R2/2015:
a) przekroj poprzeczny; b) przekrdj promieniowy

Préobka R3/2015 to dwa kawalki wegli drzewnych z licznymi spekaniami o identycznych cechach
reprezentujacych drewno liciaste pierScieniowonaczyniowe [Ryc. 11]. Obecnos¢ rozbudowanych
promieni drzewnych i uktadu naczyfh w postaci ptomykow w strefie drewna p6znego na przekroju
poprzecznym jednoznacznie wskazujg na drewno dgbowe (Quercus sp.).

Ryc. 11. Obrazy mikroskopowe jednego z fragmentdéw wegli z probki R3/2015:
a) przekroj poprzeczny; b) przekrdj promieniowy
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Probka R8/2015 to szes$¢ kawalkow wegli drzewnych reprezentujacych jeden rodzaj drewna
[Ryc. 12]. Charakterystycznymi cechami sg pierscienie duzych naczyn rozpoczynajace stoje
roczne, rozbudowane promienie drzewne widoczne na wszystkich przekrojach oraz zarys
ptomykow w strefie drewna pdznego, tworzonych przez mate naczynia z towarzyszacym mieki-
szem przynaczyniowym. Sa to cechy drewna debowego (Quercus sp.).

a b

Ryec. 12. Obrazy mikroskopowe jednego z fragmentéw wegli z probki R8/2015:
a) przekroj poprzeczny; b) przekrdj promieniowy

Najliczniejsze w Europie i majace najszerszy rejon wystepowania sa: dab szyputkowy (Quer-
cus robur L.) 1 dab bezszyputkowy (Quercus petraea Liebl.), a nastepnie: dab omszony (Quercus
pubescens Wild.), dab burgundzki (Quercus cerris L.), dab wegierski (Quercus frainetto Ten.),
dab ostrolistny (Quercus ilex L.) oraz dab korkowy (Quercus suber L.). Biorac pod uwage wyma-
gania siedliskowe i zasiggi,'” mozna stwierdzi¢, ze sposrod przedstawionych gatunkow najbardziej
prawdopodobnymi dawcami drewna zachowanego w postaci wegli drzewnych odnalezionych na
terenie Bulgarii i Czarnogory sa dab szyputkowy (Quercus robur L.), dab bezszyputkowy (Quercus
petraea Liebl.) lub dab omszony (Quercus pubescens Wild.).

Identyfikacja prébek ze stanowiska Szkodra w Albanii

Widoczne cechy makroskopowe prébki SZ5/2014 pozwalaja na stwierdzenie, ze wszystkie frag-
menty wegli drzewnych pochodza z drewna lisciastego. W materiale obecne sg takie elementy
struktury jak naczynia, co wskazuje na ten rodzaj drewna. Przyrosty roczne sg wyraznie
zarysowane dzieki zwartej warstwie wiokien drzewnych na koncu kazdego przekroju. Naczynia
sa rownomiernie rozmieszczone na catym przekroju poprzecznym, co jednoznacznie wskazuje na
drewno lisciaste o strukturze rozpierzchtonaczyniowej [Ryc. 13].

19 Ibidem.



Ryec. 13. Obrazy mikroskopowe jednego z fragmentow wegli z probki SZ5/2014:
a) przekroj poprzeczny; b) przekrdj promieniowy; c) przekrdj styczny

Na obrazach przedstawiajacych analizowane wegle z dwustukrotnym przyblizeniem [Ryc. 14]
nie wida¢ zadnych charakterystycznych zgrupowan komorek mickiszowych. Naczynia sg bardzo
liczne, najczesciej wystepuja pojedynczo. Uzupetniajace pionowsg strukture widkna drzewne
wydajg si¢ gruboscienne o matym $wietle. Promienie drzewne sg bardzo szerokie i dobrze
widoczne na wszystkich przekrojach. Ich szerokos¢ jest wyraznie zwigkszona na granicy czterech
przyrostow rocznych (tzw. kielichowate rozszerzenie). Taki zestaw cech wskazuje na drewno buka
(Fagus).

Ryec. 14. Obraz przekroju poprzecznego fragmentu
probki SZ5/2014 — powickszenie 200-krotne
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Buk (Fagus L.) to rodzaj drzew z rodziny bukowatych obejmujacy 9—-10 gatunkoéw. Wystepuja
one gtéwnie w strefie umiarkowanej na potkuli pétnocnej. W Europie wystepuje w stanie natu-
ralnym tylko buk zwyczajny (Fagus sylvatica L.). Uprawianych jest kilka gatunkéw obcych
i liczne odmiany ozdobne buka zwyczajnego. Gatunkiem typowym jest Fagus sylvatica L.*°
Gatunek ten wystepuje w stanie dzikim w Europie i w zachodniej Azji. W Europie zasigg wyste-
powania ciagnie si¢ od poétnocy Potwyspu Iberyjskiego przez Francje, Niemcy, kraje Europy Srod-
kowej i Batkany. Na Potwyspie Skandynawskim i Wyspach Brytyjskich wystepuje jedynie na
potudniu. W Azji — wylacznie na zachodzie, spotykany w Turcji, Iranie oraz na Kaukazie.?!

Fakt wystepowania drzew bukowych na terenie wspotczesnej Butgarii w [ w. n. e. uprawdo-
podabnia trafno$¢ identyfikacji.

Prébka SZ.13/2013 to wegle drzewne wskazujace na pochodzenie z drewna o strukturze pierscie-
niowonaczyniowej oraz o szczeg6lnym uktadzie naczyn [Ryc. 151 16].

Ryc. 16. Obrazy mikroskopowe jednego z fragmentow wegli z probki SZ13/2013:
a) przekroj poprzeczny; b) przekrdj promieniowy

2 Index Nominum Genericorum (http://botany.si.edu/ing/). ~*' http://www.ars-grin.gov/cgi-bin/npgs/html/taxon.pl?16557.
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W strefie drewna wczesnego naczynia sg wigksze (widoczne makroskopowo) i tworza zwarty
pierscien. W strefie drewna p6znego naczynia sg znacznie drobniejsze, widoczne makrosko-
powo sa jedynie w postaci zgrupowan. Zgrupowania te tworzg stycznie przebiegajace pasemka
[Ryc. 16a], co jest cecha chrakterystyczng dla drewna wigzu (Ulmus sp.).

Rodzaj Ulmus obejmuje okoto 20 gatunkow drzew. Wigkszo$¢ z nich tatwo si¢ ze soba
krzyzuje, tworzac catg grupe zmiennych (wielopostaciowych) i trudnych do odréznienia mieszan-
cow. By¢ moze jest to taki mieszaniec. Uwzgledniajac stan zachowania pierwotnej struktury
drewna w weglach drzewnych identyfikacja gatunkowa jest praktycznie niemozliwa — o konkret-
nych gatunkach drewna mozna jedynie domniemywac na podstawie historycznego zasiggu i cz¢-
stos$ci wystepowania poszczegdlnych gatunkow drzew w Europie.

Probka SZ11/2011 to fragment drewna powierzchniowo silnie zdegradowany, ale zachowujacy
»zdrowy rdzen” [Ryc. 17], co pozwolito na wykonanie preparatéw mikroskopowych do obserwacji
w $wietle przechodzacym [Ryc. 18].

Ryec. 17. Powigkszony obraz powierzchni probki SZ11/2011:
a) przekroj poprzeczny; b) przekrdj promieniowy

Lok

a b

Ryec. 18. Obrazy mikroskopowe drewna probki SZ11/2011 — obserwacje w $wietle przechodzacym:
a) przekroj poprzeczny; b) przekrdj promieniowy; c) przekroj styczny
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Odnaleziony fragment drewna to drewno iglaste, na co wskazuja wyraznie widoczne granice
przyrostow rocznych oraz brak naczyn. Jest to drewno o bardzo waskich przyrostach rocznych,
zawierajace niebyt liczne przewody zywiczne (pionowe biegnace w strefie drewna pdznego,
a poziome w promieniach o ksztalcie soczewkowatym). PrzejScia ze strefy drewna wczesnego do
p6znego w obrebie pojedynczych stojow rocznych sg dos¢ tagodne (stopniowa zamiana grubosci
1 srednic promieniowych cewek). Same cewki ulozone sg w réwnych promieniowo biegnacych
rzgdach. Ich $ciany wzmocnione sg przez obecnos¢ wyraznych zgrubien spiralnych. Na szerokosci
$cian promieniowych rowniez w cewkach drewna wczesnego jamki lejkowate otoczkowe wyste-
puja pojedynczo. W strukturze drewna dominujg promienie drzewne jednoszeregowe. Sg to pro-
mienie o zréznicowanej wysokosci ztozone z kilku—kilkunastu warstw komorek. Promienie sg
promieniami niejednorodnymi tworzonymi przez cewki brzezne i komoérki migkiszowe. Na polach
krzyzowych (przecigcie cewek drewna wczesnego z komorkami migkiszowymi) zwykle wystepuja
dwie jamki piceoidalne. Przestawione cechy identyfikacyjne wskazujg na drewno $wierkowe
(Picea sp.).

Biorac pod uwage obszar wystgpowania roznych gatunkow $wierkow??> moze to by¢ swierk
pospolity (Picea abies [L.] Karst.) lub $wierk serbski (Picea omorica [Pancic] Purk.). Obecnos¢
licznych zgrubien spiralnych bardziej wskazuje na §wierk serbski (w ktorym element ten jest
bardziej typowy), ale nie przesadza o rozpoznaniu gatunku.

Podsumowanie

Na podstawie analizy makroskopowej i mikroskopowej probek z wykopalisk archeologicznych
zidentyfikowano nastepujace rodzaje drewna:

A) probki pochodzace ze stanowiska Novae w Bulgarii:
* probka N1/2013 (ziemia z fragmentami wegli drzewnych) — drewno debu (Quercus sp.),
*  probka N4/2013 (2 kawalki wegli drzewnych) — drewno brzozy (Betula sp.),
* probka N8/2012 (7 kawatkoéw wegli drzewnych) — 4 kawatki to drewno topoli (Populus
sp.), a 3 kawalki to drewno grabu (Carpinus sp.).

B) prébki pochodzace ze stanowiska Risan w Czarnogorze:
* probka R1/2015 (zdrewnialy fragment owocu) — nasiono gatki muszkatolowej (Myristica
fragrans Houtt.),
* probka R2/2015 (7 kawatkow wegli drzewnych) — drewno debu (Quercus sp.),
» probka R3/2015 (2 kawatki wegli drzewnych) — drewno debu (Quercus sp.),
* probka R8/2015 (6 kawatkow wegli drzewnych) — drewno debu (Quercus sp.).

C) probki pochodzace ze stanowiska Szkodra w Albanii:
* probka SZ5/2014 (16 kawatkow wegli drzewnych) — drewno buka (Fagus L.),
» probka SZ13/2013 (7 kawatkow wegli drzewnych) — drewno wiazu (Ulmus sp.),
* probka SZ11/2011 (fragment drewna) — drewno §wierkowe (Picea sp.).

22 PIRC 2006; RUSSELL, CUTLER, WALTERS 2008.
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Summary

Identification of charcoal from the excavation at Novae (Bulgaria),
Shkodér (Albania) and Risan (Montenegro)

Macroscopic and microscopic analyses of samples from archaecological excavations identified the
following species of wood:

A) samples from the site of Novae in Bulgaria:
« sample N1/2013 (soil with bits of charcoal) — oak wood (Quercus sp.),
* sample N4/2013 (two pieces of charcoal) — birch wood (Betula sp.),
+ sample N8/2012 (seven pieces of charcoal) — four pieces of poplar wood (Populus sp.)
and three of hornbeam wood (Carpinus sp.).

B) samples from the site of Risan in Montenegro:
* sample R1/2015 (woody fragment of fruit) — seed of nutmeg (Myristica fragrans Houtt.),
« sample R2/2015 (seven pieces of charcoal) — oak wood (Quercus sp.),
* sample R3/2015 (two pieces of charcoal) — oak wood (Quercus sp.),
* sample R8/2015 (six pieces of charcoal) — oak wood (Quercus sp.).

C) samples from the site of Shkodér in Albania:
* sample SZ5/2014 (16 pieces of charcoal) — beech wood (Fagus L.),
* sample SZ13/2013 (seven pieces of charcoal) — elm wood (Ulmus sp.),
* sample SZ11/2011 (fragment of wood) — spruce wood (Picea sp.).

Apart from nutmeg, the woody objects from archeological features represent arborous plants in-
digenous to southern Europe.
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Marta Bajtler

UNDERWATER FINDS FROM RISAN (MONTENEGRO)
SEASON 2011'

Abstract: An underwater archaeological prospection project has been carried out for several seasons, from
2003 to 2011, in Risan Bay around the town of Risan in modern Montenegro. An array of artifacts was
raised from the sea bottom, most of them amphorae of different type. These were mainly Greek-Italic MGS
V and MGS VI, and Lamboglia 2, dating from the fourth century BC. The article presents objects lifted
from areas “R” and “S” in the 2011 season: 13 amphora sherds, 2 black gloss bowls, a lid and an amphora
stopper. One of the amphora stamps has a parallel in Croatia.

Key words: Risan, amphorae, underwater research, amphora stamps, amphora stoppers

Risan is a small town in Montenegro, located in Risan Bay, which is itself part of Kotor Bay. It
was called Rhizon (in Greek) or Risinium (in Latin) and was an important center of exchange
(considering the numerous storerooms with amphorae found there?) on the trade route running
along the eastern coast of the Adriatic. It has been the object of archeological research since 2001,
the excavations carried out by archeologists from Poland (Center for Research on the Antiquity of
Southeastern Europe, University of Warsaw) and Montenegro.’

Stone structures and amphorae were signaled underwater already in the nineteenth century.*
Amphorae were also brought up repeatedly, entangled in fishermen’s nets. All the chance finds
suggested that it would be worthwhile to carry out underwater prospection in order to locate the
ancient port (if such existed), possible shipwrecks and other objects connected with maritime
activity in the area of the bay. The bottom of the bay was first examined with sonar and the more
interesting anomalies were verified by divers: the anchorage of ancient Risan, a few clusters of
amphorae and scattered stone blocks from ancient walls.” The results of the underwater investiga-
tions in 2003-2010 were published in 2010 by the head of the underwater prospection project,
Rafat Karpinski.

! The project has been financed with resources provided 4 Cons 1881, pp. 249-250; Evans 1883, p. 40; KARPINSKI
by the National Science Center, Poland, allotted on the 2010, p. 138; RicHLY 1898, p. 146.

basis of decision DEC-2015/19/B/HS3/02056. I would 5 Stone blocks were found next to the Teuta hotel and in
like to thank the head of the excavation project, Prof. Piotr the Spila river.

Dyczek, for providing material for analysis. ¢ KARPINSKI 2010.

2 DYCZEK et alii 2007, p. 130.

3 For ground excavation results, see: DYCZEK et alii 2004,

Dyczex et alii 2007 and DYCZEK et alii 2011-2012.
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Underwater research

Underwater prospection of the bay, which started in 2003, located ancient pottery lying on the
bottom. Research with a Simrad EK 60 echo sounder in 2004 established two clusters of artifacts,
in areas “W” and “S”. In 2004, the investigations concentrated on the remains of ancient city for-
tifications submerged in the Spila river. Numerous potsherds were found in 2005 and 2006 in area
"R", assumed to be the probable anchorage. The search for the port started in 2006 with surveying
alongside Hotel Teuta. A trial trench was opened in 2010 in order to locate the port buildings. In
the most recent season of underwater research in 2011, single artifacts were lifted from the bottom
in areas “R” and “S”.

The diagnostic sherds picked up from the bottom of the bay over the course of four seasons
included two ceramic stoppers, three black-gloss bowls, one lid, one roof tile and 98 sherds of
amphorae, mostly Greek-Italic forms MGS V and MGS VI, Lamboglia 2 and Dressel 6A.

Season 2011

Research was reported in area “R”, the so-called “anchorage”, and in area “S”. The “anchorage”
is located by the Rtc Cape, about 1050 meters in a straight line to the south of the modern port of
Risan. A large cluster of ceramics containing mainly amphorae was scattered over an area of ellip-
soid shape, about 140 m by 60 meters on the two axes. Not one artifact was preserved complete,
suggesting that the site was the actual anchorage.” The material raised from the sea bottom between
2005 and 2010 consisted mainly of different types of amphorae from the Hellenistic period through
late antiquity to Turkish times.® As for area “S”, it is located in the northern part of the bay near
the Sopot Cave. This area was first investigated with the echo sounder in 2004; the first diagnostic
material was picked up in 2011.

Altogether 17 artifacts were picked up from areas “R” and “S” in 2011. They represented
mostly storage vessels or utility ware. Seven fragmentary amphorae and two incomplete black
gloss bowls [Fig. 1] were found in the anchorage, and six amphorae sherds, one stopper and one
lid from the other area.

0 3cm

Fig. 1. Black-gloss bowls (graphics M. Rozycka)

7 KARPINSKI 2010, p. 146.
8 KARPINSKI 2010, pp. 146, 148.
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The state of preservation of amphorae from area “R” is sufficient to determine the types. All
seven pieces preserved the rim, neck and handles. One of the amphorae had a stamped rim [Fig. 2].

The following types are represented: Greek-Italic MGS VI (four) [Fig. 3], Lamboglia 2 (two)
[Fig. 4] and Dressel 6B (one) [Fig. 5].

Fig. 3. Greek-Italic amphorae, type MGS VI, from area “R” (photo J. Rectaw, graphics M. Bajtler)
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Fig. 5. Amphora Dressel 6B (photo J. Rectaw, graphics M. Bajtler)

Vessels from area “S” were more difficult to determine. They were represented by two feet,
one of which is broken, and three fragments of neck with the rim, two of which were Greek-Italic
amphorae MGS VI [Fig. 6]. A ceramic stopper [Fig. 7] has hundreds of parallels from the land-
based excavation, found here in context with MGS VI amphorae (that is, 3rd and 2nd century
BC).? The diagnostic rim fragments were more easily identified than the feet which bear no cha-
racteristic features allowing attribution to a specific find.

® DYCZEK et alii 2007, p. 130; BAJITLER 2013.
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Fig. 7. Ceramic stopper (photo J. Rectaw, graphics M. Bajtler)

Amphorae

It is important to note that there was typological continuity between the Greek-Italic amphorae of
MGS VI type (3rd—2nd century BC) and the Lamboglia 2 (end of 2nd century BC — 1st century
AD) and Dressel 6A (end of 1st century BC — 2nd century AD) types. All of them were produced
in the Adriatic region and contained wine. However, there exist transitional types displaying cha-
racteristic morphological features that confirm the evolution from one form to another.

Dressel 6B was an amphora intended for olive oil, produced in the Istria peninsula. The fabric
of this type was similar to that of the amphorae described above and they were sealed with similar
ceramic plugs (with decoration and inscriptions).



104

Stamps

One of the Lamboglia 2 amphorae!® bears two stamps on the rim [Fig. 8]. One of them reads:
KANI, the other is illegible. Parallels for the KANI stamp are known from the Stani¢i-Celina
wreck near Omi§, which was explored in the 1970s."" All examples of the stamp on Lamboglia
2 amphorae, including the Risan stamp, display a characteristic form of the letter “K” [Fig. 9].
One of the KANI stamps from Croatia is accompanied by another stamp, ABING, which suggests
the content of the other, illegible stamp on the amphora rim from Risan.

F‘-‘Hx — — —

\ /1 \)n F f I

| -'_\. |||'_:__
“. /,\

Fig. 8. Stamps on a Lamboglia 2 amphora, from Risan (graphics M. Rozycka)

A (KANI

KA N

Fig. 9. KANI stamps: A) from the Stani¢i-Celina wreck (graphics M. Bajtler after CamBI 1989);
B) from Risan (graphics M. Rézycka)

An interesting association can be made with an inscription discovered in Tasov¢ic¢i near ancient
Narona (Croatia), which was an important trade port and Roman colony. The inscription com-
memorated Octavian’s victory over Sextus Pompeius in Sicilian waters in 36 BC. It mentioned
two brothers, Marcus Papius Kanus and Caius Papius Celto, who were both landowners. Moreover,
the letter “K” in the cognomen of Kanus in this inscription has a very characteristic form that is
similar to that of the letter on the KANI stamp.'? Could the two brothers mentioned in the inscrip-
tion have been connected with amphorae production?

107t could be a later form of Lamboglia 2 or early of Dres-
sel 6A.

T CamBI 1989, p. 315.

12 CamBI 1989, p. 321.
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Conclusion

The types of amphorae making up this underwater assemblage are reflected in artifacts discovered
during land excavations in Risan. MGS VI and early Lamboglia 2 forms, as well as the plugs closing
them, were found in large quantities in the amphora stores explored in recent work by the archaeo-

logical team in Carine."

The underwater finds from the 2011 season exemplify a typological continuity of the containers
from the third century BC to the first century AD. They evince an intensive trade in Kotor Bay in
this period, which was amplified in the following centuries, justifying the abundance of amphora

finds from the area.

BAIJTLER 2013

CamBI 1989

Cons 1881

Dyczex et alii 2004

Dyczex et alii 2007

Dyczex et alii 2011-2012

Evans 1883

KAaRrPINSKI 2010

RicHLY 1898

3 Dyczex et alii 2007, p. 130.
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Streszczenie
Podwodne znaleziska w Risan (Czarnogéra) w roku 2011

Od 2003 do 2011 roku na obszarze Zalewu Risanskiego, nad ktorym potozone jest miasteczko
Risan (gr. Rhizon, tac. Risinium), prowadzona byla podwodna prospekcja archeologiczna. Prace
badawcze odbywaly si¢ w kilku lokalizacjach. Efekty badan podwodnych z lat 2003—-2010 opu-
blikowane zostaty przez kierownika tych prac, Rafata Karpinskiego (KARPINSKI 2010).

W niniejszym opracowaniu omowione zostato 17 zabytkow podniesionych z dna Zatoki
Risanskiej — z obszaru ,,R” (tzw. kotwicowisko) oraz obszaru ,,S” — w sezonie 2011. Z obszaru
,»R”’ pochodzg amfory grecko-italskie MGS VI (cztery egzemplarze), Lamboglia 2 (dwa egzem-
plarze), Dressel 6B (jeden egzemplarz) oraz dwie miseczki czarnopokostowane tzw. black gloss
pottery, a z obszaru ,,S” dwie stopy amfor, trzy wylewy amfor (dwa egzemplarze grecko-italskiej
MGS VI), pokrywka oraz ceramiczny korek. Jedna z amfor Lamboglia 2 pochodzaca z kotwi-
cowiska posiada stempel KANI oraz drugi, nieczytelny. Dla formy KANI znane sg analogie
z wraku Stani¢i-Celina (Chorwacja).

Marta Bajtler

Center for Research on the Antiquity
of Southeastern Europe

University of Warsaw
mbajtler@wp.pl



Tomasz Ptociennik

PERIPLUS PSEUDO-SKYLAKSA (24-25)
JAKO ZRODLO WZMIANKUJACE RHIZON
KILKA UWAG O CHARAKTERZE FILOLOGICZNYM!

Abstract: Chapters 24-25 of the Periplus of Pseudo-Scylax are believed to be the earliest written source
mentioning the ancient Illyrian city of Rhizon. The article presents which part of the text is actually preserved
in the one surviving medieval manuscript of the Periplus, which has value as a source, and which is the
effect of a conjectural emendation of different publishers. The article considers the value and probability of
the said conjectures. Also included are some new readings of this text.

Key words: Rhizon, Adriatic coast, Pseudo-Scylax, Periplus, textual criticism

Poniewaz liczni autorzy piszacy o polsko-czarnogoérskich wykopaliskach w Risan nad Bokg Ko-
torska czgsto przywotuja w swoich pracach tekst Periplusu Pseudo-Skylaksa (rozdziaty 24 1 25)
— w charakterze najstarszego zrodta pisanego wzmiankujacego to miejsce i wskazujacego na ist-
nienie w Rhizon emporium — i poniewaz czynig to bez §wiadomosci licznych komplikacji
w tradycji i restytucji tego fragmentu tekstu, celem niniejszego artykutu jest zaznajomienie czytel-
nikow-archeologow — zazwyczaj niekorzystajacych z aparatu krytycznego towarzyszacego
wydaniom tekstu — z tym do$¢ skomplikowanym pod wzgledem filologicznym zagadnieniem.

skeskesk

Anonimowe dzieto geograficzne, zachowane w rgkopisach pod tytutem ZxvAarog Kapvovdéme
[epinhovg tiig oikovuévng (Skylaksa z Karyandy Oplyniecie zamieszkalego swiata),> powotuje
si¢ w tymze tytule na autorytet zyjacego w VI w. p.n.e. greckiego podréznika i pisarza Skylaksa,

! Niniejszy artykut jest rozbudowang wersja rozdziatu po-
swigconego Periplusowi Pseudo-Skylaksa, stanowigcego
cze$¢ studium pt. ,,Rhizon/Risinum in Greek and Latin an-
cient and early medieval sources (until the tenth century)”,
ktore ukaze si¢ wkrotce w tomie Rhizon / Risinum 1. Projekt
zostal sfinansowany ze $rodkéw Narodowego Centrum
Nauki, przyznanych na podstawie decyzji DEC-
2015/19/B/HS3/02056. Autor dzigkuje profesorowi Bene-
dettowi Bravo za lekture niniejszego tekstu i cenne uwagi.
2 Rekopis paryski (zob. nizej) zawiera dwa tytuly dzieta:
(s. 62) Zxvhakog Kapvavdéwg IMepimhovg Tiig oikovpévig

(Skylaksa z Karyandy Oplyniecie zamieszkatego Swiata)
oraz (s. 63) Ilepimhovg Tfic Oaddoong TG olkovpévng
Evponng koi Aciog kai Aung kol doa kai omoia £0vn
gxaota, &R kol xdpot kol AMpéveg kai Totapol kol doo
pnKn @V TA@V, Kol ol vijoot ai £ntd ol 0ikovpevaL, Ko-
00t ékdotn keiton Tijg Nmeipov (Oplyniecie morza przy
zamieszkatych brzegach Europy, Azji i Libii oraz ile jest
ludow i jakie sq poszczegolne z nich, nastepnie takze
krainy, porty, rzeki oraz jak dlugie sq odcinki do zeglugi,
a takze siedem zamieszkalych wysp, wedle tego, jak kazda
z nich lezy przy kontynencie).
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pochodzacego z Karyandy (w Karii, pd.-zach. Anatolia). Wiadomosci o Skylaksie, jego podrozach
(po Indiach, Oceanie Indyjskim i Morzu Czerwonym) oraz dzielach znajduja si¢ m.in. u Herodota
(IV 44), w Polityce Arystotelesa (IV 14, 3 [1332 b]), u Strabona (XII 4, 8 [566 C.]; XIII 1, 4 [583
C.]; XIV 2, 20 [658 C.]) oraz w Ksigdze Suda (s.v. Zk0Ao&). Natomiast omawiany tu anonimowy
Periplus jest opisem wybrzezy Morza Srédziemnego i Morza Czarnego (prezentowanym zgodnie
z ruchem wskazowek zegara, poczynajac i konczac na Stupach Heraklesa), oddajagcym stan gre-
ckiej wiedzy o tych akwenach z IV w. p.n.e. Zostat on ostatecznie zredagowany — jak si¢ uwaza
— krétko po roku 338 p.n.e. w Atenach. Dzieto jest zachowane w jednym r¢kopisie, posiadajacym
warto$¢ zrodlowa, lecz prezentujacym tekst w bardzo popsutej postaci (Parisinus Suppl. Gr. 443,
p. 62—106 [XII-XIII w.]), oraz w dwoch jego kopiach z poczatkow XVI wieku, pozbawionych
warto$ci zrodlowej dla rekonstrukceji pierwotnego tekstu (Vaticanus Palatinus Graecus 142, fol.
216r.-236r., i Hervortianus = Monacensis Graecus 566, fol. 34r.—49v.).?

kskok

Rhizon (a wtasciwie Rhizus [gen. 10D Pilodvtog]) wzmiankowane jest w paryskim re¢kopisie
Pseudo-Skylaksa jedynie w rozdziale 25 (26),* poswieconym ludowi Enchelejow oraz partii
wschodniego wybrzeza Adriatyku pomiedzy Buthoe (dzis. Budva) a Epidamnos (dzis. Durrés),
przy czym do$¢ nieoczekiwanie i bez informacji, czy mowa o miescie, czy o rzece (zob. nizej).
Jednakze rozdziat poprzedni Periplusu (24 [25]), poswigcony opisowi tegoz wybrzeza pomiedzy
rzeka Naron (Neretwg) a Buthoe, jest — w wersji zachowanej w rekopisie — na tyle nicoczywisty
1 trudny do interpretacji (pojawia sie tam m.in. wielkie jezioro oraz — kilkakrotnie — rzeka Arion,
niepo$wiadczona przez zadne inne antyczne zrodia pisane), ze wydawcy tekstu oraz jego komen-
tatorzy zaproponowali w rozdziale tym liczne koniektury, w tym takie, ktore toponim ten (w wersji
‘P1lob¢ [Rhizus] lub Pilwv [Rhizon]) wprowadzaja juz tam.

W rekopisie paryskim interesujacy nas ustep (rozdzialy 24 [25] 1 25 [26]) ma postac nastepu-
jaca (w tekscie wprowadzono numeracj¢ rozdziatdéw, zaznaczono podzial na linie, a takze zazna-
czono i1 rozwigzano w nawiasach zwyklych skréty, zas w aparacie krytycznym poprawiono
oczywiste bledy pisarza; akcenty zaznaczono wedle obowigzujacej normy, nickiedy wbrew
rekopisowi, zastosowano réwniez uwspodtczesniong interpunkceje).

[24. (25.)] Mavioi. Amo (8¢) véotov (éotiv) | ©
vap(mv) motapod(g): 0 8¢ eiomh(ovg) 6 €ig T(OV) Gpw-
va&* (€o0tv) oV 61evos: gio|mhel (88) gig avt(ov) Kol
ppne, (koi) mhoig® gic 10 dve® éumd|pi(ov),
ané(yov) am(d) Oaré(oonc) otad(ia) m’. ovTot (84)
glow iMwprot | €Bvo(c) pavioi. Aipvn §’°€ati 0 glcm
00 éumopiov pey(@)An, | (koi) avnket 1 AMpvn &ig
avyoptdrt(ac)d, £6vo(q) iAupik(6v). (kai) vijjoog &v
T Mpvn éveott otad(iov) pk’- 1 (8¢) vijoog avtn
(8oTiv) evlyéwpyo(g) opddpa. am(0) (8¢) TadT(ng) Thg
Mpv(ng) 6 vap(®v) Totapog | amoppel. kot am(0) Tod
vapawvo(g) &nt t(ov) dpiova motap(ov) quép(ag) |
(éotl) mhodg am(0) (8&) 10d dpicvo(g) motapod
mMobg) Muép(ag) fuov: | (koil) Kadpov kol

3 Zob. ALTOMARE 2012, zwlaszcza s. 1 (i przyp. 3-5, tam-
ze dalsza literatura) i 10.

4 Podwojna numeracja rozdzialow wiaze si¢ z réznym ich
numerowaniem przez kolejnych wydawcow.

24. (25.) Maniowie. Za Nestami jest rzeka Naron, wej-
scie za$ do Naronu nie jest waskie: wptywa wen i tri-
era, 1 statki handlowe, az do gérnego emporium,
oddalonego od morza o 80 stadiow. Ci zas$ to iliryjski
lud Manioéw. Jezioro za$ wielkie jest w glab od em-
porium i jezioro to rozciaga si¢ do Autariatow, ludu
iliryjskiego. I wyspa znajduje si¢ na tym jeziorze,
120-stadiowa. Ta za$ wyspa jest bardzo zdatna do
uprawy roli. Z tego za$ jeziora wyptywa rzeka Naron.
A od Naronu do rzeki Arion jest dzien zeglugi, zas$ od
rzeki Arion zeglugi p6t dnia; i sa tam kamienie® Kad-
mosa i Harmonii, i $wiatynia daleko od rzeki Arion.
Za$ od rzeki Arion zegluga do Buthoe i emporium.

25. (26.) Enchelejowie. Enchelejowie sg ludem

SKadmos i Harmonia zostali zamienieni przez Zeusa w weze,
te za§ — wedlug jednej z wersji mitu — ulegly przemianie
w kamienie (por. Nonnos, Dionysiaca, XLIV 115-118).



appovi(ag)® oi Libot gioiv évradbal, (kai) iep(ov) |
Gmwb(ev) 100 dpiwvo(g) mot(a)w(od). am(o) (8¢) Tod
apiovo(c) mot(a)u(od) €ig fov|domv 6 mhodg (kai)
10 umopy(ov). [25. (26.)] Eyyekeic. TAAvpu(@V) |
£0vo(q) eiciv ot yyelels, £xO(ev)or Tod Priovvto(g).
€k PovBo(me) | (8¢) eig emidapv(ov), TOAV EMANVIOQ,
mhodg Nuépag (kat) vok()o(g), | 000¢ (88) Tpu(®dV)
Npep(dv).

vapova | ® mhola | © Gve | ¢ adtapiat(ag) | ¢ dppovi(ag) |
févtadfo
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Iliryjczykow, sasiadujagcym z Rhizus. Z Buthoe za$
do Epidamnos, miasta greckiego, zeglugi dzien i noc,
drogi za$ trzy dni.®

Tekst w takiej postaci przyjeli w swoich wydaniach Rudolf Heinrich Klausen’ i Patrick Counillon.?

Karl Miiller,” wychodzac od zachowanego w rozdziale 25 (26) toponimu Rhizus (G. sing. 100
‘Pilodvtoc), poprawit w kilku miejscach tekst ostatnich dwoch zdan rozdziatu 24 (25) — w celu,
aby tekst byl bardziej spojny 1 zrozumiaty oraz zgodny z rzeczywisto$cig topograficzng (zob. nize;j,

komentarz Miillera, s. 110—111). I tak:

* po stowach ano 8¢ 100 Apiwvoc motapod (,,za$ od rzeki Arion”) dodat stowa émi Tov

Pilodvta motauov (,,do rzeki Rhizus”);

* dwukrotnie zastgpit stowa 100 Apiwvog mwotapod (,,rzeki Arion”) przez tov Pilodvrog wo-

tapod (,,rzeki Rhizus”);

* dodat stowo ov¥k (,,nie”) pomigdzy stowami iepdv (,,$wiatynia”) a dnwbev (,,daleko”);
* oznaczyl ubytek w teksécie pomiedzy stowami ¢ mAod¢ (,,zegluga™) a kal t0 Eumodplov

(,,1 emporium”).

Koniekturowane zdania w wydaniu Miillera majg wigc postac nastepujaca (koniektury zaznaczo-
no czcionkg rozstrzelong, w nawiasie ostrym umieszczajac dodatki wydawcy do tekstu, rowniez

w przektadzie):'

24.(25.) (...) Kai amo tod Napwvog ént tov Apimva
TOTOUOV NUEPOG £0TL TAODG: Ao OE ToD Apiwvog mo-
tapod (¢ni tov Prlodvio motapov) thodg fué-
pog fiptov kol Kadpov kai Appoviag ot Aibot giciv
gvtadba, kol iepov (00k) drnwdev 00 Priodvtog
notapod. And 8¢ tod Pilodvtog motapod gig Bov-
0omv 6 Thodg (...) kol 1O Eumdplov.

24.(25.) (...) A od Naronu do rzeki Arion jest dzien
zeglugi, za$ od rzeki Arion (do rzeki Rhizus) ze-
glugi pot dnia; i sa tam kamienie'' Kadmosa i Har-
monii, i $wiatynia (nie)daleko od rzeki Rhizus.
Za$ od rzeki Rhizus zegluga do Buthoe {...) i em-
porium.

W ostatnim zdaniu rozdziatu 24 (25) Miiller zaznaczyt jedynie ubytek tekstu, nie proponujac jego
uzupelhnienia. Inaczej sytuacja wyglada jednak w towarzyszacym wydaniu przektadzie tacinskim,
sporzadzonym przez samego wydawce. Tutaj miejsce to jest uzupeknione, a zdanie to ma postac:

¢ Wszystkie przektady na jezyk polski sporzadzit na
uzytek tego artykuhu jego autor. Polski przektad Periplusu
(na podstawie wydania Miillera), zob. GLOMBIOWSKI 2005.
7KLAUSEN 1831. Komentarz Klausena, zob. nizej, s. 110
—111 (cytowany w komentarzu Miillera).

8 COUNILLON 2006, s. 25-26.

® MULLER 1855, s. 30-32.

10 Teksty cytowanych wydan podano (tu i nizej) z uzyciem
stosowanych wspotczesnie znakow edytorskich, niekiedy
odmiennych od stosowanych przez ich wydawcow.

" Miiller stowo Aibot thumaczy rupes (,,skaly™), tak tez
GLOMBIOWSKI 2005, s. 41.
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A Rhizunte autem fluvio usque ad Buthoam navi-

Za$ od rzeki Rhizus do Buthoe zegluga jest (pot-

gatio est (diei dimidiati, sicuti etiam ad dniowa, tak jak i do Rhizus) emporium.

Rhizuntem) emporium.

W rozdziale 25 (26) Miiller zachowat tekst podawany przez rekopis bez zmian. Ponizej pozwalamy
sobie przytoczy¢ w catosci jego komentarz na temat przedstawionych wyzej koniektur w rozdziale

24 (25):12

éni tov Pilodvta mot. | Haec supplevi. Deinde bis
scripsi Pilodvtog pro Apimvog. Ne praeferrem for-
mam Pilwvog vel Pilovog (utramque licebat), quae
ad corruptum illud Apieovog propius accedit, im-
pediri mihi videbar verbis § 25. Verba dnwbev T.
Pilodvtog ex seqq. amd 8¢ tod Pil. nata videri
possint. Sin genuina sunt, scribendum esse videtur
oVK Gnwbev. In postremis denique lacunam notavi.
Fuisse videtur: gic BovBonyv 6 mhotc nuépag fiucv,
600¢ Kol €ig T0 Eumoptov. Nam tale quid situs loco-
rum requirit. Fabricius ita locum adornavit: dno 8¢
100 Apimvog motapod eig Bovbony kai 1o umndpilov
0 mhodg Népag fiov: kol Kadpov... iepov, dnwbev
100 Apimvog motapod. Amo 6¢ tod Apimvog moto-
pod TAlvpidv €Bvog eiciv oi ‘Eyyelelg kth. Quae
quum nihil lucis afferentes mutationes sint, silentio
praeterire licet. Sed de Clausenio dicam, qui totum
locum talem, qualem codex exhibet, tueri instituit:
»Rupibus Cadmi et Harmoniae, inquit, vicina est
Buthoa; itaque quum modo rupes illas ut terminum
navigationis posuerit, altero iam loco iis vicino eun-
dem terminum designat. Rupium mentio peregrina-
toris, Buthoae mentio mercatoris gratia facta est.
Posterior navigationis terminus eodem modo, quo
hoc loco (non per péypt c. gen., sed per koi Evradbo
vel kata 8¢ tavta) significatur § 110. Falsum est,
quod numerum post BovBomv 6 mhodc excidisse con-
tendunt interpretes, quum in mentione rupium dic-
tum sit, quantum haec regio distet ab Arione.
Eiusdem igitur regionis est emporium, quod post
Buthoam commemoratur, neque dubium est, quin
hoc sit emporium Rhizon, situm ad amnem Rhizun-
tem in intimo sinu, cui adiacebat Buthoa. Solet vero
Scylax omittere emporiorum nomina (§ 2 et 24).
Amnem et oppidum prope Buthoam memorat
Stephanus. Quod per amnem Encheleorum regio, per
Buthoam terminus navigationis designatur (§ 25),
bene se habet, quoniam Encheleorum sedes in media
terra, Buthoa ad mare sita fuerit”. Haec Clausenius,
haud feliciter. Nam mirum commentum est naviga-

2 MULLER 1855, s. 30-31.

éni tov Pilodvra mot. | uzupetnitem. Nastgpnie dwa
razy napisalem Pilodvrog w miejsce Apimvoc.
W tym, bym przedktadat tu forme ‘PiCcovoc lub Pilo-
vog (obie dopuszczalne), ktora jest blizsza owemu
zepsutemu Apiovog, wydawaty si¢ przeszkadzaé
stowa § 25. Stowa drw0ev t. Pilodvrog [,,daleko od
Rhizus”’] mogty powsta¢ pod wptywem nastepuja-
cych amo 8¢ 100 PiL. [,,zas od Rhizus™]. Jesli jednak
sg oryginalne, nalezatoby napisaé ovk GmwOev
[,,niedaleko”]. Na koncu wreszcie zanaczylem
lakun¢. Najprawdopodobniej byto: eig Bovbonv
0 mholg Nuépag o, doog kai gig o Eumndpov [,,do
Buthoe zegluga potdniowa, tak jak i do emporium™].
Czego$ takiego wymaga bowiem sytuacja prze-
strzenna. Fabricius tak przedstawit to miejsce: o
d¢ tob Apiwvog motapod gig Bovbony kai to Eumd-
plov 6 Tholg Nuépag fpov: kai Kadpov... iepov,
Grwbev t0d Apiwvog Totapod. And 6¢ tod Apiwvog
motapod TAivpidv E0vog eiciv ol Eyyelelg KTA.
[,,za$ od rzeki Arion do Buthoe i emporium zeglugi
pot dnia; i Kadmosa... $wigtynia, daleko od rzeki
Arion. Zas poczynajac od rzeki Arion znajduje si¢
lud Iliryjczykow Enchelejowie itd.”]. Wolno pomi-
nac milczeniem, ze zmiany te nie wnosza tu zadnego
swiatta. Wypowiem si¢ jednak na temat Klausena,
ktory cate to miejsce postanowit zachowa¢ w ta-
kiej postaci, jaka daje kodeks: ,,Ze skatami Kadmosa
i Harmonii — powiada — sgsiaduje Buthoe; a wigc
skoro dopiero co umiescit te skaly jako kres zeglugi,
tutaj wyznacza ten sam kres za pomoca innego
miejsca, sasiadujacego z nimi. Wzmianka o skatach
uczyniona zostala dla podréznego, wzmianka o Bu-
thoe — dla kupca. Ten drugi kres zeglugi oznaczony
jest w ten sam sposéb co tutaj (nie przez péypt
z genetiwem, lecz przez kol €vtadba lub koata o6&
tadta) w § 110. Niestusznie komentatorzy twierdza,
ze po BovBonv 6 mhodg wypadta liczba, poniewaz
przy okazji wzmianki o skatach zostato powie-
dziane, o ile ta okolica odlegta jest od Arionu.
Emporium, ktére wymienione jest po Buthoe, przy-



tionem ab Arione ad Rhizuntem fl. semel in peregri-
natorum, deinde iterum in mercatorum usum expres-
sam esse; magis miraris Rhizuntem fluv., quum
cardo sit horum locorum, ne nominari quidem, adeo
ut ex § 25 demum coniectura colligendum sit, fluvio
illi ad quem emporium, et infra quem Buthoa urbs
sita fuerint, nomen fuisse Rhizunti; maximum vero
est quod ad situm locorum non attendens Clausenius
falsissima Scylaci affingit. Res ita habet: Ab Arione
ad ostium Rhizuntis stadia sunt circiter 300, id est
TAoDG Nuépag fucv. Deinde ab ostio Rhizuntis iuxta
oram maritimam usque ad Buthoam (Butuam sec.
Plin.; hodie Budua) stadia sunt ad 200. Totidem vero
stadia sunt si per ostium fluminis ad emporium
Rhizuntem (nunc Risano) naviges. Has distantias
item diei dimidiati navigatione Scylax notavit. —
Rhizon vel Rhizus non est sane fluvius, sed ita vo-
catur tum a Scylace tum a Polybio II, 11 et Philone
(ap. Steph. Byz. v. BovB6n) sinus perangustus
longeque et multifariam in terram penetrans (hodie
golfe de Cattaro). Ostium adeo est coarctatum, ut
ipse sinus lacus speciem prae se ferat. Saxa quae in-
troitum sic quasi claudebant, Cadmi et Harmoniae
dicta esse suspicor. (...)
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nalezy wigc do tego regionu, i nie ulega watpliwosci,
ze jest to emporium Rhizon, polozone nad rzeka
Rhizus w glebokiej zatoce, przy ktorej lezata Buthoe.
Skylaks za$ ma zwyczaj pomija¢ nazwy emporiow
(§ 2 1 24). Rzeke i oppidum w poblizu Buthoe
wspomina Stefan [z Bizancjum]. To, Ze za pomoca
rzeki oznaczona jest kraina Enchelejow, a za sprawa
Buthoe — kres zeglugi (§ 25), dobrze si¢ ttumaczy,
poniewaz siedziby Enchelejéw potozone byty w glebi
ladu, Buthoe za$ nad morzem”. Tyle Klausen, lecz
niestusznie. Dziwne jest bowiem wyjasnienie, ze
zegluga od Arionu do rzeki Rhizus raz zostata przed-
stawiona na uzytek podréznych, nastepnie za$
ponownie na uzytek kupcéw. Jeszcze dziwniejsze,
ze rzeka Rhizus, ktéra wszak stanowi o$ tych okolic,
nie jest nawet wymieniona, co wigcej, ze nalezy si¢
domysla¢ na podstawie § 25, iz rzeka, nad ktorg lezy
emporium, a ponizej [= na potudnie od] niej miasto
Buthoe, nosi nazw¢ Rhizus. Najbardziej jednak
dziwi, ze nie zwazajac na sytuacj¢ geograficzng
Klausen przypisuje przeklamania Skylaksowi.
Sprawa ma si¢ tak: od Arionu do uj$cia Rhizus jest
okoto 300 stadiow, to jest Thodg uépag fuov [,,pot
dnia zeglugi”]. Nastepnie od uj$cia Rhizus wzdhiz
wybrzeza morskiego az do Buthoe (Butua wg Pliniu-
sza; dzi§ Budua) jest okoto 200 stadiéw. Tyle samo
stadiow jest, jesli poplynie si¢ przez ujscie rzeki do
emporium Rhizus (dzi§ Risano). Te odlegtosci
polowy dnia zeglugi oznaczyt Skylaks. — Rhizon
lub Rhizus nie jest oczywiscie rzekq, lecz w ten
sposdb nazwana zostata, zarowno przez Skylaksa,
jak i przez Polibiusza (II 11) oraz Filona (u Stefana
z Bizancjum, pod hastem BovB6n), niezwykle waska
zatoka, glteboko i w wielu miejscach wcinajaca si¢
w lad (dzis$ golfe de Cattaro). Jej ujscie jest do tego
stopnia zwezone, ze sama zatoka sprawia wrazenie
jeziora. Przypuszczam, ze skaty, ktore w ten sposob
niejako zamykaty wejscie do niej, nazwane zostaty
skatami Kadmosa i Harmonii. (...)

W drugim, poprawionym, swoim wydaniu Periplusu B. Fabricius'® (pseudonim Heinricha
Theodora Dittricha) przyjal w rozdziale 24 (majacym w jego wydaniu numer 25) wigkszos¢
koniektur Karla Miillera, z nast¢pujacymi wyjatkami:
* zuzupeknienia Miillera w ostatnim zdaniu (u Miillera w przektadzie tacinskim) diei dimi-
diati, sicuti etiam ad Rhizuntem (,,p6tdniowa, tak jak i do Rhizus”) przyjat do swojego
wydania jedynie pierwszg czes¢ (Nuépag fiuov = diei dimidiati, ,,potdniowa”), pomijajac

to, co po niej nastepuje;

13 FaBrIcIUs 1878, s. 12. Nie omawiamy tu pierwszego
wydania Fabriciusa (FABRICIUS 1848), jako ze wydawca
w drugim wydaniu wycofal si¢ z wickszosci swoich

koniektur z pierwszego wydania (zob. wyzej, s. 110, ko-
mentarz Miillera), przyjmujac liczne propozycje z wyda-
nia Miillera.



112

*  wprowadzil nowg koniekture, czytajac zamiast ki 10 Eumopiov (,,i emporium”) na koncu
tego rozdziatu gita (,,nastepnie”) jako poczatkowe stowo rozdziatu nastepnego (w jego

wydaniu 26);

* usungl nagtowek ‘Eyyeieic (,,Enchelejowie”) na poczatku rozdziatu 25 (26).

Jego tekst ma zatem w tym miejscu posta¢ nastepujacg (koniektury Miillera i Fabriciusa zazna-

czono jak wyzej).

24. (25.) (...) Kai amo tod Napwvog £mi tov Apiova
TOTAUOV NUEPAS E6TL TAODG Ao 8¢ ToD Apicwvog To-
Tapod (¢ni TOv Prlodvta moTapdv) thodg fué-
pog frov kai Kadpov kol Appoviag ot Aibot giciv
gvtadfa, kol iepov {0V k) drnwbev 100 Pilodvtog
notopod. Amo 6¢ 10 P1lodvtog motapod gig Bov-
Bomv 6 Thodc (Tuépag fiptov).

25.(26.) Eita TAMwpidv &0vog eictv oi Eyyeheic,
&xopevot tod Plodvroc. (...)

24.(25.) (...) A od Naronu do rzeki Arion jest dzien
zeglugi, za$ od rzeki Arion (do rzeki Rhizus) ze-
glugi po6t dnia; i sg tam kamienie Kadmosa i Harmo-
nii, i $wiatynia (nie)daleko rzeki Rhizus. Za$ od
rzeki Rhizus zegluga do Buthoe (p6tdniowa).

25.(26.) Nastepnie sa Enchelejowie, lud Iliryjczy-
koéw, sasiadujacy z Rhizus. (...)

Dos¢ odwazne koniektury Miillera osmielity kolejnych uczonych, by przedstawiac coraz to nowe
pomysty restytucji i interpretacji rozdziatu 24 (25), wychodzac od pewnych zatozen o charakterze
pozatekstowym, a zwigzanych z topografia adriatyckiego wybrzeza. I tak rowno sto lat pozniej
Mate Sui¢'* — opierajac si¢ w swoim wydaniu na kodeksie watykanskim, co zresztg nie ma akurat
wickszego znaczenia w przypadku interesujgcych nas rozdzialdow — uznal, ze znaczna czgsé
rozdzialu 24, z wyjatkiem pierwszego i ostatniego zdania oraz dwoch stow w srodku, stanowi
pozniejsze glosy (noty marginalne), ktére omytkowo zostaty wprowadzone przez kolejnych
kopistow do tekstu gtownego. Do takiego wniosku doprowadzita go interpretacja wzmian-
kowanego w Periplusie jeziora jako Jeziora Szkoderskiego (potozonego znacznie bardziej na
potudnie od opisywanych tu obszarow).
Wychodzac od takiego zatozenia poczyni¢ musiat nastgpujace koniektury:
* w obrgbie drugiej z postulowanych przez siebie glos zastapil w kilku miejscach formy
0 Napwv motapog (,,rzeka Naron™) oraz éni tov Apiova totoudv (,,do rzeki Arion™), arnod
o€ t0d Apiovog motapod (,,zas od rzeki Arion”) 1 dnwOev 100 Apimvog Totapod (,,daleko
od rzeki Arion”) odpowiednimi formami toponimu 6 Apikmv motapdg (,,rzeka Drilon” —
dzis. Drin, przepltywajacy w poblizu Jeziora Szkoderskiego);
* w obrgbie tejze glosy zastapit nuépag €oti TAOUC (,,jest dzien zeglugi”) przez fuepdv
(...) éoti ThoDG (,,jest {...) dni zeglugi”), z zaznaczeniem ubytku tekstu pomig¢dzy Muepdv
a éotl mhovg;
* w ostatnim zdaniu rozdzialu (b¢dacym w swej pierwszej czesci — wedle jego hipotezy
— juz nie glosa, lecz tekstem oryginalnym) zastgpil wyrazenie and ¢ Tod Apiwvog mo-
Tapod (,,zas od rzeki Arion”) przez ano o6& T00 Napwvog motapod (,,zas od rzeki Naron™);
* w tymze ostatnim zdaniu pomiedzy stowa 6 TAov¢ (,,zegluga”) oraz Eumopov (,,empo-
rium”’) wprowadzit okreslenie fjuep@dv 6vo (,,dwudniowa) oraz zmienit istniejgce tam
w kodeksie kai 10 (,,i”’) na 10 kdto (,,dolne”), traktujac jednak te stowa znowu jako glosg,
przez analogi¢ do wystgpujacego wyzej — w obrebie wezesniejszej glosy — 10 dvem Eumod-
plov (,,gdrnego emporium”).

4 Sui¢ 1955, s. 172-175.



113

Tekst rozdzialu 24 z koniekturami Suicia ma wiec nastgpujaca postac (koniektury zaznaczono pis-
mem rozstrzelonym, uzupetnienia wydawcy umieszczajac w nawiasach ostrych, zag postulowane
przezen glosy — w nawiasach klamrowych, rowniez w przektadzie):

24. (25.) Mavioi. Ao 8¢ Néotwv €otiv 0 Napmv mo-
Tapdg {6 0¢ eiomhovg 0 €ig TOV Napmva oty 00
o1evOc: elomAel 0 €lg aTOV KOl TP PNGS, Kol TAOTOL
€lg 10 Gvo gundplov, anéyov anod Bardoong oTadia
7’ Obtot 8¢ elowv TAvpioi} E0vog Maviol. {Aipvn
d’éotl 10 €lo® TOD EUmopiov HEYAAN, KAl GVIAKEL 1)
Mpvn gig Avtapiatag, 6vog TAlvpucdv. Kai vijoog
&v ] Mpvn &veott otadiov pk’: 1 6& vijcog abtn
€oTiv e0YEMPYOG 6(POdPa. ATO O& TOHTNG THG AMpvng
0 Apid®v motapog anoppel. Kai dmd tod Ndpwvog
41l tOv A pidlwva motopdv Huepdv (... éoti Thodg:
amo 0 10d Apilovog motopod TAODG MUEPOS
fiuov: kot Kadpov kot Appoviag ot Aibou giciv
gvtadla, Kol iepov dnmbev t0d Apilwvog mota-
pod.} Amo o6& 100 Napwvog motapod gic Bovbonv
0 mhobg (pepdv 800) {10 KGAT® umdplov}.

24. (25.) Maniowie. Za Nestami jest rzeka Naron,
{Wejscie zas do Naronu nie jest waskie: wptywa
wen 1 triera, 1 statki handlowe, az do gérnego empo-
rium, oddalonego od morza o 80 stadiow. Ci za$
to Ilirowie} lud Manidow. {Jezioro za$ wielkie jest
w glab od emporium i jezioro to rozcigga si¢ do Au-
tariatow, ludu iliryjskiego. I wyspa znajduje si¢ na
tym jeziorze, 120-stadiowa. Ta za$ wyspa jest bardzo
zdatna do uprawy roli. Z tego za$ jeziora wyply-
wa rzeka Drilon. A od Naronu do rzeki Drilon
jest{...) dni zeglugi, za$ od rzeki Drilon zeglugi
pot dnia; i sg tam kamienie Kadmosa i Harmonii,
i $wiatynia daleko od rzeki Drilon.} Zas$ od rzeki
Naron zegluga do Buthoe (dwudniowa) {dolne
emporium}.

W rozdziale 25 (26) Sui¢ zachowat tekst podawany przez r¢kopis bez zmian.

Z kolei Jovan Martinovi¢'® — zestawiajac ze sobg i analizujac propozycje Miillera i Suicia — za-
proponowat jeszcze inng lekture dwoch interesujacych nas rozdzialow, tym razem wychodzac od
zalozenia, ze opisane w rozdziale 24 (25) jezioro moze by¢ tylko Boka Kotorska.!® Jego liczne
propozycje nowej lektury i interpretacji tekstu daja si¢ stre$ci¢ nastgpujaco:

* nagloéwek i pierwsze dwa zdania rozdziatu 24 (25), od Mavioi (,,Maniowie”) do TAAvpiol
£€0vog Mawviot (,,iliryjski lud Maniow™), sg glosa do rozdziatu poprzedniego, ktory opisuje
cze¢$¢ adriatyckiego wybrzeza od rzeki Nestos (dzisiejsza lokalizacja niejasna, by¢ moze
Cetina) do Melite (dzis. wyspa Mljet), wprowadzong omytkowo do tekstu tego rozdziatu.
Za taka hipotezag Martinovi¢ podaje argument topograficzny, jako Zze opisane tu ujscie
rzeki Naron lezy w czgséci wybrzeza znajdujacej si¢ na potoc od wyspy Mljet;

* kolejne trzy zdania, od Aipvn 8’éoti (,,Jezioro zas jest”) do motapog dmoppel (,,wyplywa
rzeka”) — traktujace na temat jeziora, czyli, jak zaktada Martinovi¢, Boki Kotorskiej —
sg rowniez glosa, tym razem juz do tego rozdziatu, wprowadzong wtdrnie do jego gtow-
nego tekstu. W obrebie tej glosy wydawca dodaje stowo kdtw (,,dolne”) przed éumopiov
(,,emporium”, G. sing.) oraz zmienia nazwe rzeki z Népowv (,,Naron”) na ‘Piwv (,,Rhizon”
— zwro¢my uwagg, ze nie ‘P1lovg [,,Rhizus]);

» dalej, w pierwszej czgséci zdania nastepnego, nalezacego juz (jak sadzi Martinovi¢) do
oryginalnego tekstu rozdziatu 24 (25), zmienia on 4no tod Ndépwvog (,,od Naronu™) na
amo thg MeAimg (,,od Melite” — czyli od miejsca, gdzie skonczyt si¢ opis w rozdziale
poprzednim) oraz €mi Tov Apimva motapdv (,,do rzeki Arion”) na €ni 1ov ‘Pilova motapuov

(,,do rzeki Rhizon”);

15 MARTINOVIC 1966, s. 114-115.
16 7 francuskiego streszczenia (MARTINOVIC 1966, s. 116):
»(...) le seul endroit qui du point de vue géomorpho-

logique pourrait porter le nom de lac est la baie de
Kotor (...)".



114 |

* w dalszej czesci tego rozdziatu zmienia ano 6& to0 Apimvog motapod (,,za$ od rzeki
Arion”) na amo 6¢ tod Pilwvoc motapod (,,zas od rzeki Rhizon™); wyrazenie to ma kon-
tynuacj¢ dopiero znacznie dalej, w stowach €ig Bov0onyv (,,do Buthoe”), bowiem: 1) zdanie
na temat Kadmosa i Harmonii oraz $wiagtyni Martinovi¢ uwaza za glos¢ do rozdziatu na-
stepnego, wprowadzong omytkowo do tekstu tego rozdziatu, przy czym zmienia w nigj
Grmbev Tod Apimvog motapod (,,daleko od rzeki Arion”) na dnwbev 100 Pilwvog motapod
(,,daleko od rzeki Rhizon”); 2) wydawca wyrzuca z tekstu powtarzajace si¢ dalej stowa
amo o0& tod Apiwvog motapod (,,zas od rzeki Arion”);

* po slowach &i¢ BovOomv (,,do Buthoe”) wydawca wyrzuca stowa 6 mhodg (,,zegluga”), zas
przed stowem éundpiov (,,emporium’) dodaje (ponownie) okreslenie kit (,,dolne”);

* wrozdziale 25 (26) wydawca zmienia konsekwentnie zachowang w rekopisach forme to0
Pilodvtoc (,,0d Rhizus”) na tod ‘Pilwvog (,,od Rhizon™).

Tekst dwoch interesujgcych nas rozdziatlow w wersji zaproponowanej przez Martinovicia ma po-
sta¢ nastepujaca (glosy i koniektury zaznaczone jw., inne stowa wyrzucone przez wydawce z tekstu

umieszczono rowniez w nawiasach klamrowych, takze w przekladzie).

24. (25.) {Mavioi. Ao 8¢ Néotwv éotiv 6 Napov
ToTapog: 6 8¢ eiomlovg 0 €ig TOv Napwvd €6tV 00
01ev0OG: elomAEl 0 €lg aOTOV KOl TPMPNGS, Kol TAOTOL
€lg 10 v gundplov, anéyov and Hardoong oTada
7’ Obtot 8¢ elowv TAAvpiol E0voc Mowviol.} {Aipvn
§’éoti 10 glo® 10D (KAT®) Eumopiov peydin, Kol
avikel 1 Alpvn gic Adtapiatog, £€0vog TAAvpikov.
Kai vijcog év tf] AMpvn éveott otadiov pk’: 1 6
vijoog aitn £0Tiv E0YEMPYOS GPAdpa. ATO 3& TaTNG
g AMpvng 6 Pilwv motapodg droppel.} Kot amo g
Melitng ént tov Pilova motapov fuépag Eoti
TAoDG" 6o 08 Tod Pilwvog motapod mhode Nuépag
fiuov {koi Kadpov kol Appoviag ol AiBot giciv
gvtatba, Kol iepov dnwbev t0d Pilmvog motopod}
{Am0 8¢ t0od Apimvog motapod} gic BovBomv {0 wh-
obg} kol 10 (KT ) Epmodpiov.

25. (26.) 'Eyyeheic. TAlvpidv E0vog eioiv ot Eyye-
Aglg, &xduevol tod Pilowvog. 'Ex Bovbong 8¢ eig
‘Entidopvov, o EAnvida, mhodc nuépag Koi vo-
KTOG, 000G O TPLDV NUEPDV.

24. (25.) {Maniowie. Za Nestami jest rzeka Naron,
wejscie za$ do Naronu nie jest waskie: wptywa wen
i triera, 1 statki handlowe, az do gérnego emporium,
oddalonego od morza o 80 stadiow. Ci zas to iliryjski
lud Maniow.} {Jezioro za$ wielkie jest w glab od
(dolnego) emporium i jezioro to rozciaga si¢ do
Autariatow, ludu iliryjskiego. I wyspa znajduje si¢
na tym jeziorze, 120-stadiowa. Ta za§ wyspa jest
bardzo zdatna do uprawy roli. Z tego za$ jeziora
wyplywa rzeka Rhizon.} A od Melite do rzeki
Rhizon jest dzien zeglugi, za$ od rzeki Rhizon
zeglugi po6t dnia {i sg tam kamienie Kadmosa i Har-
monii, 1 $wiatynia daleko od rzeki Rhizon} {Za$
od rzeki Arion} do Buthoe {zegluga} i (dolnego)
emporium.

25. (26.) Enchelejowie. Enchelejowie sg ludem
Iliryjczykow, sasiadujacym z Rhizon. Z Buthoe za$
do Epidamnos, miasta greckiego, zeglugi dzien i noc,
drogi zas$ trzy dni.

Najnowszy wydawca tekstu Pseudo-Skylaksa, Graham Shipley,!” nie rezygnujac z pewnych
koniektur, przedstawia interesujgce nas rozdziaty w postaci znacznie juz blizszej wersji zachowanej

w rekopisach. I tak:

*  wyrzuca z tekstu nagtdéwki obydwu rozdziatdéw, Mavioi (,,Maniowie”, w rozdziale 24 [25])
oraz Eyyekeis (,,Enchelejowie”, w rozdziale 25 [26]);

* zmienia w drugim zdaniu rozdziatu 24 (25) TAlvpioi €Bvog Mavioi na TAlvpiov €0vog
Mawvioi (jest to jedynie zmiana przypadka — z N. plur. na G. plur — niepowodujaca zadnej

zmiany w przekladzie);

17 SHIPLEY 2011, s. 28 (tekst grecki), 59 (tekst angielski),
108-109 (komentarz).
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» zachowuje (czesciowo) koniekture Miillera, polegajacg na wprowadzeniu po stowach dmo
6¢ 100 Apiwvog motapod (,,za$ od rzeki Arion”) stow éni tov Pilovvra motauov (,,do rzeki
Rhizus”), realizujac ja jednak w nieco inny sposob, a mianowicie wprowadzajac jedynie
émi 1ov Pilodvra (,,do Rhizus”) po stowach ano o0& 100 Apimvog (,,od Arion”), uznawszy,
ze zachowane w rekopisie motapod (G. sing.) jest zepsutg forma motaudv (Acc. sg.);

* zachowuje w nastepnych zdaniach zaproponowang przez Miillera dwukrotng zamiane¢ 100
Apiovog (,,Arion”, G.) na tod Pilodvtoc (,,Rhizus”, G.);

* rezygnuje z kolejnych koniektur Miillera, zachowujac dnwbev (,,daleko”) oraz nie suge-
rujgc braku tekstu pomiedzy 6 Tho¥¢ (,,zegluga”™) a koi 10 éumdpiov (,,i emporium”).

Tekst ma wigc postaé nastepujacg (koniektury zaznaczone jw., stowa wyrzucone przez wydawce
z tekstu umieszczono w nawiasach klamrowych, rowniez w przektadzie).

24.(25.) {Mavioi.} Amo 8¢ Néotwv €otiv 0 Napwv
ToTOpOG: O 8¢ glomhovg 6 €lg TOv Népwva €6tV 00
oTeVOG glomAel 8¢ €lg anToV Kol TP PNG, Kol Thoia
€15 10 Gvo gumoplov, anéyov ano Baldoong otddia
7’. Obtot 8¢ gicv TAlvpiov E0vog Mavioi. Aluvn
8’éoTi 10 €lom 10D Eumopiov peydin, Kol avikel N
Mpvn gig Avtapidrag, £0vog TAlvpkov. Kai vijoog
&v Tf] Alpvn éveott otadiov pk’: 1 8¢ vijoog adt
EOTIV EVYEMPYOG 6POdPa. ATO 6€ TaVTNG THG Alvig
0 Napov motapog amoppel. Kai ano tod Napwvog
Emi OV Apimvo motapov Nuépag 6Tl TAODG: ATo
8¢ 1od Apilovog (¢ni tov Pilodvta) motapov
mhovg Muépog fruov: kol Kadpov kol Appoviog
ol MBot eilolv €vtodfa, koi iepov Gmwmbev Tod
‘Pilodvrtog motopod. Ao 6¢ tod Pilodvtog mo-
Tapod eig BovBomv 6 mhodg kai to Eumdplov.
25.(26.) {Eyyereic.} ThMopidv £0vog eioiv ot Eyye-
Aele, &xouevol Tod Pilodvrog. Ex Bov0omg 8¢ eig
‘Enidapvov, moiv EAMvida, mholg nuépag Kol vo-
KTOG, 080G O€ TPLDV NUEPDV.

24.(25.) {Maniowie.} Za Nestami jest rzeka Naron,
wejscie za§ do Naronu nie jest waskie: wptywa wen
i triera, i statki handlowe, az do gérnego emporium,
oddalonego od morza o 80 stadiow. Ci zas to iliryjski
lud Maniéw. Jezioro za$ wielkie jest w glab od em-
porium i jezioro to rozciaga si¢ do Autariatow, ludu
iliryjskiego. I wyspa znajduje si¢ na tym jeziorze,
120-stadiowa. Ta za$§ wyspa jest bardzo zdatna do
uprawy roli. Z tego za$ jeziora wyplywa rzeka Naron.
A od Naronu do rzeki Arion jest dzien zeglugi, za$
od Arionu (do) rzeki (Rhizus) zeglugi p6t dnia;
1 sg tam kamienie Kadmosa i Harmonii, i $wigtynia
daleko!® od rzeki Rhizus. Za$ od rzeki Rhizus
zegluga do Buthoe i emporium.

25.(26.) {Enchelejowie.} Enchelejowie sg ludem
Iliryjczykow, sasiadujacym z Rhizus. Z Buthoe za$
do Epidamnos, miasta greckiego, zeglugi dzief i noc,
drogi za$ trzy dni.

ek

Reasumujac niektore watki powyzszych propozycji i interpretacji poszczegolnych wydawcow
i odnoszac je do sytuacji topograficznej wybrzeza adriatyckiego, da si¢ stwierdzi¢, co nastepuje:
1. Rzeka Naron — i w tym wydawcy sa zgodni — to niewatpliwie dzisiejsza Neretwa, potozone
za$ nad nig niedaleko jej ujscia ,,gorne emporium” (10 dve Eundpiov) to Narona.!” Okreslenie
»gorme” (dvm) — jak si¢ wydaje — nie oznacza tutaj ani, doslownie, polozenia na pewnej
wysokosci (cho¢ okreslenie takie odpowiadaloby sytuacji topograficznej miasta — podobnie jak
znajdujgca si¢ dzi$ na jego miejscu wioska Vid zajmowalo ono stoki niewysokiego wzgorza

18 Chociaz Shipley zachowuje lekcje rekopisu dnm0ev
(,,daleko”), w jego przektadzie (SHIPLEY 2011, s. 59) czy-
tamy: ,,above the Rhizous river”.

19 Stowo éumoplov dostownie oznacza plac handlowy
przeznaczony dla handlu ,,zagranicznego”; w szerszym

znaczeniu — osade/miasto (lub jej/jego czesé), gdzie taka
przestrzen handlowa si¢ znajduje. Tak wigc, doktadnie;j,
nalezatoby powiedzie¢: emporium w Naronie lub Narona
jako taka; zob. BRESSON, ROUILLARD (ed.) 1993; Brill s New
Pauly, 1V, kol. 956-957, s.v. ,,Emporion” [S. VON REDEN].
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wznoszacego si¢ ponad szerokg w tym miejscu doling Neretwy), ani, przenos$nie, lokalizacji
pdnocnej (w stosunku do postulowanego przez Suicia i Martinovicia két® Eundpilov, ,,emporium
dolnego”, czyli w takim wypadku poludniowego), cho¢ oba te znaczenia bytyby dopuszczalne
z jezykowego punktu widzenia. Wydaje si¢, ze okreslenie dvw (,,gérne”) oznacza tu tyle, co
,polozone w glebi ladu”, ,,$roédladowe”. Takie znaczenie tego przystowka znajduje niezliczone
potwierdzenia w jezyku greckim, a sytuacja topograficzna Narony, oddalonej od Adriatyku o ok.
15 km (80 stadiow, wedlug Periplusu), doskonale do takiej interpretacji pasuje.

2. Wielkie jezioro potozone ,,w glab” (10 €lcm) od emporium interpretowano na réozne sposoby:

*  Wedhlug Miillera jest nim potozone kilka kilometréw na wschod od dolnego biegu Neretwy
(i okoto 10 km od Vidu, czyli Narony) niewielkie jezioro Hutovo Blato.?’ Wprawdzie
Neretwa nie przeplywa przez nie, ale wyplywa z niego niewielka rzeka Krupa, bedaca jej
doptywem.

*  Wedhlug Suicia chodzi o wielkie Jezioro Szkoderskie, polozone w znacznym oddaleniu
(ok. 150 km na pd. wsch.) od opisywanych tu obszaréw. W zwigzku z tym wydawca ten
uznat informacj¢ o jeziorze za glos¢ wpisang omytkowo w tym miejscu do tekstu, za$
nazwe rzeki wyptywajacej z niego poprawil na Drilon (dzis. Drin, rzeka wpadajaca do
Adriatyku ok. 30 km na potudnie od Jeziora Szkoderskiego, przyjmujaca jako doptyw
przeplywajaca przez to jezioro rzek¢ Bojane).

*  Wedlug Martinovicia ,,jeziorem” tym moze by¢ tylko Boka Kotorska, gteboko wcigta
w lad waska zatoka Adriatyku, ktéra w trzech miejscach rozszerza si¢ na ksztatt jeziora.
»Rzeka” wyptywajaca z tego ,,jeziora” miataby by¢ rzeka Rhizon, czyli waski fragment
tej samej zatoki, potozony w poblizu morza. Na poparcie swojej tezy przytacza fakt, ze
liczni autorzy starozytni zwali Boke Kotorska ,,rzekg Rhizon”.?! Réwniez Martinovié
uwaza informacje o ,,jeziorze” za glos¢ wpisang wtdrnie do tekstu, przy czym stowa eicw
10D éumopiov (,,w glab od emporium™) poprawia na gico 10d (kdtw) dumopiov (,w glab
od (dolnego) emporium™), zaktadajac, ze nie moze tu juz chodzi¢ o wzmiankowang wczes-
niej Narong (10 Gve Eumoplov, ,,gorne emporium”), lecz o inne emporium, o ktorym jest
mowa w dalszej czesci tekstu.

3. ,.,Kamienie/skaty Kadmosa i Harmonii” Miiller i Martinovi¢ umieszczaja nad rzekg Rhizus/Rhi-
zon, upatrujac w nich stromych i wyniostych wzniesien znajdujacych si¢ u ujscia Boki Kotorskiej
do Adriatyku, Sui¢ za§ — cho¢ nie jest to pewne — by¢ moze gdzie$ nad rzekg Drilon. Jedna i druga
lokalizacja ma za sobg argumenty w literaturze starozytnej.?

4. Kolejne opisane odcinki zeglugi przedstawiajg si¢ w zaleznos$ci od interpretacji nastepujaco
(zob. tabela ponizej):

« wrekopisie: a) od rzeki Naron do rzeki Arion (jeden dzien); b) od rzeki Arion (do kamieni
Kadmosa i Harmonii, pét dnia); ¢) od rzeki Arion do Buthoe (dtugos¢ niepodana);

» wedhug Miillera (i Shipleya): a) od rzeki Naron do rzeki Arion (jeden dzien); b) od rzeki
Arion do rzeki Rhizus (= do kamieni Kadmosa i Harmonii; pét dnia); ¢) od rzeki Rhizus
do Buthoe (wg Miillera pét dnia, u Shipleya brak tej informac;ji);

» wedhug Suicia: a) od rzeki Naron do rzeki Drilon (dtugos$¢ niepodana); b) od rzeki Drilon
(do kamieni Kadmosa i Harmonii, p6t dnia); ¢) od rzeki Naron do Buthoe (dwa dni);

+ wedhug Martinovicia: a) od Melite do rzeki Rhizon (jeden dzien); b) od rzeki Rhizon do

Buthoe (p6t dnia).
20 MULLER 1855, s. 30: nunc palus d’Utovo vel Popovo — dotyczy to jedynie Polibiusza (I 11, 16) oraz gramaty-
[,,obecnie bagno Utovo lub Popovo™]. cznego traktatu Eliusza Herodiana, a z autoréw pozniej-

2 MARTINOVIC 1966, s. 116: ,,En faveur de cette possibili- szych — Stefana z Bizancjum. Strabon jednak (VII 5,
té témoigne le fait que tous les auteurs antiques, jusqu’a 3-8) pisat o Zatoce Risanskiej (Pilovikog kOAT0G), nie zag
Strabon, se rapportaient aux bouches de Kotor comme o0 rzece.

«rivieére Rizon »”. W rzeczywisto$ci — oprocz Skylaksa 22 Zob. SASEL Kos 1993.
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Naron Melite Arion Rhizus/Rhizon Buthoe Drilon
(kamienie Kadmosa
i Harmonii)
Rkp. a. ——— 1 dzieh —p
b.— 1/2 dnia—p
c. >
Miiller a. 1 dzieh ——p
b. —1/2 dnia -
c. —(1/2 dnia)—p>
Suié {a. (? dni) >
b. 44— 1/2 dnig——}
c: (2 dni) P>
Martinovic a. 1 dzien —p
b.—1/2 dnia —p
Shipley a. 1 dzien —p

b. — 1/2 dnia—p»
¢, —mmm

5. W sprawie wzmiankowanego po nazwie Buthoe emporium:

«  Miiller, proponujgc koniekture (w tlumaczeniu tacifiskim) navigatio est {(diei dimidiati,
sicuti etiam ad Rhizuntem) emporium (,,zegluga jest (potdniowa, tak jak i do Rhizus) em-
porium”), uwaza, ze mowa w tym miejscu o emporium w Rhizus (czy tez emporium Rhi-
zus = Rhizon), potozonym w takiej samej odleglosci od ujécia rzeki Rhizus (Boki
Kotorskiej) jak Buthoe.

»  Fabricius usuwa ,,emporium” z tekstu, bowiem zamiast Koi 0 £umoplov (,,1 emporium’”)
czyta it (,,nastepnie”), jako poczatek nastepnego rozdziahu.

*  Sui¢ koi 10 éumodplov poprawia na tO KATm Eundpilov (,,dolne emporium”), traktujac te
stlowa jako wtoérnie umieszczong w tekscie glose (komentarz do wzmianki o Buthoe),
przez analogi¢ do wystepujacego wyzej — w obrebie wezesniejszej glosy — 10 dvm Eund-
plov (,,gbrnego emporium”).

Tekst proponowany tu przez Martinovicia mAodg uépag firucv gig Bovbomv kai to (kato)
gunoprov (,,zeglugi pot dnia do Buthoe i (dolnego) emporium”) rowniez — jak to wynika
glownie z komentarza autora®> — lokalizuje emporium w Budwie lub jej okolicach.
,Dolne emporium” pojawito si¢ juz w tek$cie Martinovicia w (poprawionym przez niego)
miejscu, dotyczacym lokalizacji ,,wielkiego jeziora” glocm 10D (kdto) éumopiov (,w glab
od (dolnego) emporium™) (zob. wyzej).

23 MARTINOVIC 1966, s. 117: ,L’existence d’un centre
commercial puissant dans cette région est démontrée par
les riches trouvailles provenant de la nécropole de Budva
(phase ancienne: VI*—II¢ siecle av. n.¢.) et les découvertes
récentes faites dans la plaine de Tivat, appartenant a la

méme époque. Ceci nous permet de maintenir avec beau-
coup de probabilité que I’emporion dit « inférieur » doit
étre cherché sur le territoire situé entre Budva et la plaine
de Tivat”.
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Powyzsze, tak liczne i roznorodne propozycje lektury i interpretacji rozdziatéw 24 (25) i 25 (26),
zwlaszcza za$ pierwszego z nich, domagaja si¢ krotkiej cho¢by oceny, ktora rozpoczaé nalezy od
refleksji nad tekstem zachowanym w rekopisie. W zwigzku z tym mozna chyba stwierdzi¢, ze:

*  Poczatek rozdziatu 24 (25) — az do pierwszej wzmianki o rzece Arion — jest, w wersji
podawanej przez rekopis, spojny z punktu widzenia zarowno struktury samego tekstu, jak
i opisywanej rzeczywistosci topograficznej.?* Nie ma zatem powodu, aby dokonywa¢
W nim ingerencji, zwlaszcza tak drastycznych, jak te zaproponowane przez Suicia i Mar-
tinovicia.

»  Tekst drugiej czesci rozdzialu 24 (25) oraz rozdziatu 25 (26) — mimo préb bronienia go,
podjetych przez Klausena i Counillona — zawiera przynajmniej trzy niepokojace ele-
menty, ktéry wymagaja — jak si¢ wydaje — podjecia jakichs$ edytorskich interwencji. Sa
to:

1. az trzykrotne pojawienie si¢ w rozdziale 24 (25) toponimu Arion, przy czym az
dwukrotne w wyrazeniu &m0 6€ 100 Apimvog motapod (,,zas$ od rzeki Arion”), sugerujacym
poczatek kolejnego etapu zeglugi.

2. lokalizowanie §wigtyni (igpov) za pomocg przystowka dnwbev (,,z dala od”), co wydaje
si¢ dziwne — spodziewa¢ mozna by si¢ raczej wyrazenia typu ,,blisko czegos$”.

3. ,,niespodziewane” pojawienie si¢ toponimu Rhizus (tod Pilodvtoc) w rozdziale 25 (26),
jako punktu odniesienia dla lokalizacji ludu Enchelejow. Taki punkt odniesienia nie spetnia
tu swojej roli, skoro nie wiemy, czym jest owo Rhizus (rzeka czy moze osada?) oraz gdzie
si¢ znajduje w stosunku do wczesniej opisanych miejsc. Wydaje si¢ wiec, ze toponim ten
winien si¢ pojawi¢ juz wczesnie;j.

Poszukujac, gdzie toponim Rhizus mégt znajdowac si¢ (po czym znikna¢ lub ulec przeksztatceniu
na inny) w rozdziale 24 (25), Miiller wskazat trzy takie miejsca, raz dokonujac uzupehienia &ni
tov Pilodvra motapudv (,,do rzeki Rhizus”) — po stowach a6 6& 100 Apiwvog motapod (,,zas od
rzeki Arion”), oraz dwukrotnie zastepujac stowa tod Apiwvog motapod (,,rzeki Arion”) przez tod
‘Pilobvtoc motapod (,,rzeki Rhizus™) (zob. wyzej).

Wypada zastanowi¢ si¢ nad kazdym z nich z osobna, zaczynajac t¢ refleksje od miejsca ostat-
niego, jako najblizszego zachowanemu w rekopisie tod Pilodvtog w rozdziale 25 (26). W miejscu
tym zastgpienie amod 6¢ 100 Apimvog motapod (,,zas$ od rzeki Arion”) przez ano o6& tod Pilodvtoc
motapod (,,zas od rzeki Rhizus™) jest zarowno shuszne ze wzgleddéw konstrukcyjnych (jako ze
wyrazenie amo ¢ tod Apimvog motouod znajduje sie juz w tekscie nieco wezesniej, a w opisie
wybrzeza o charakterze periplusu powtorzenie takie nie wydaje si¢ sensowne), jak i mozliwe
z punktu widzenia krytyki tekstu (z tego samego powodu, z konkluzja, Ze nastapito tu mechaniczne
powtdrzenie wczesniejszego wyrazenia).

Z pewnoscig niemozliwe jest tez, aby toponim Rhizus pojawit si¢ w miejscu tym po raz pier-
Wwszy, poniewaz istnienie wyrazenia ,,0d rzeki Rhizus” sugeruje (podobnie — cho¢ moze w nieco
stabszym stopniu — jak w rozdziale 25 [26]), ze wczesniej rzeka ta winna by¢ juz wzmiankowana.
Kolejnym wigc — idgc wstecz — miejscem, ktore nalezy rozwazy¢, jest dnmbev 100 Apimvog

24 Nawet wobec faktu, ze nazwa rzeki Arion nie pojawia guse, est la vallée d’Ombla, traversée par 1’Arion, le
si¢ w innych zrodtach starozytnych. Zreszta MULLER prince des fleuves souterrains, qu’on voit avec surprise
1855, s. 30, cytuje w komentarzu ustep z pierwszego tomu sortir du mont Bergat... Les habitants du pays assurent,
dzieta Voyage dans la Gréce autorstwa Frangoisa sans le prouver, que 1’Arion est un écoulement des eaux
Pouquevilla (Paris 1820-1822, s. 25): ,,Dans la province du lac de Popovo™.

de Breno, I'une de celles qui composent les Etats de Ra-
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notapod (,,daleko od rzeki Arion™), poprawione przez Miillera na (ovk) drnwOev T0d Pilodvtog
notapod (,(nie)daleko od rzeki Rhizus”), a przez Shipleya na dnwdev tod Pilodviog motapod
(,,daleko od rzeki Rhizus™). Cho¢ tekst zachowany w re¢kopisie ma sens z topograficznego punktu
widzenia (wzmiankowana §wigtynia rzeczywiscie musiata znajdowac¢ si¢ daleko od rzeki Arion,
skoro dzielito jg od niej pot dnia zeglugi), to jednak z punktu widzenia konstrukcji tekstu wydaje
si¢ wielce podejrzane, by ktokolwiek, chcac podaé lokalizacje obiektu, czynil to za pomoca
wyrazenia ,,daleko od” zamiast oczekiwanego ,,niedaleko od” lub podobnego mu wyrazenia. Tak
wigc nie moze tu chodzi¢ juz o rzeke Arion. Uznajgc wigc sensowno$¢ poprawienia tod Apimvog
na tod Pilolvtoc, wypada si¢ zastanowi¢, czy nalezy przyja¢ za Miillerem rowniez poprawke
drwdev (,,daleko”) na (ovk) Gmwbev (,,niedaleko™), czy tez pozostawic to stowo, jak Shipley, bez
interwencji. Przeciw temu ostatniemu przemawia przywotany juz przed chwilg argument, ze 0so-
bliwe jest lokalizowanie czegokolwiek za pomocg wyrazenia ,,daleko od”, przeciw propozycji
Miillera z kolei — fakt, ze jest to uzupetnienie moze nieco zbyt odwazne. Wydaje si¢ jednak, ze
mozna tu zaproponowac¢ inng, mniej radykalng koniekture, i — zmieniajac tylko jedng litere
(IT na N) — czytaé, zamiast dnwbev (,,daleko”), dvwbev (,,w gorze, powyzej, ponad”). Tak wigc
wzmiankowane tu kamienie i Swigtynia moglyby si¢ znajdowaé Gvwbev 100 Pilodvtoc motapod
(,,ponad rzeka Rhizus”, w znaczeniu: ,,na pewnej wysokosci nad powierzchnig wody”), co —
zwazywszy na niezwykle strome brzegi Boki Kotorskiej — byloby topograficznie uzasadnione.

Kolejna — idac wstecz — koniektura Miillera, uzupehienie €xi tov Pilodvta motauov (,,do
rzeki Rhizus”), nie wydaje si¢ jednak juz az tak bardzo konieczna. Wprawdzie bytoby rzeczywiscie
,,porzadniej”, gdyby zdanie dmo 6 t0d Apiwvog Totopod TAodg Nuépac fuov (,,zas od rzeki Arion
zeglugi pot dnia”) miato takg wlasnie kontynuacje, to jednak mozemy sobie wyobrazi¢ catkiem
sensowng narracj¢ bez tej poprawki. Po zdaniu tym wymienione sg bowiem kamienie Kadmosa
1 Harmonii oraz $wigtynia ,,ponad rzekg Rhizus” jako logiczny koniec tego odcinka zeglugi. Skoro
nazwa rzeki pojawia si¢ przy lokalizacji kamieni i §wiatyni, nie byto chyba potrzeby, aby do-
datkowo wprowadzac ja tuz wczesniej. Zdanie to — jak si¢ wydaje — mogloby mie¢ zatem postac
nastepujacg (koniektury zaznaczono jw.):

amo 0& tod Apiwvog motapod TAodg Nuépag fiuov:  Zas od rzeki Arion zeglugi pot dnia: i sg tam kamie-
kot Kadpov kot Appoviag oi Aibot giciv évtadOo, kai  nie Kadmosa i Harmonii i $wiatynia ponad rzeka
iepov avwOev tod Pilodvtoc motapod. Rhizus.

Wydaje si¢ natomiast, ze koniekturowane przez Miillera wyrazenie i Bov0onv 6 mhodg kai 1o
gundpov (,,zegluga do Buthoe i emporium’) mozna spokojnie przyja¢ w wersji podawanej przez
rekopis, tak jak postulujg to najnowsi wydawcy tekstu, Counillon i Shipley. Obecno$¢ rodzajnika
okreslonego (t0) wskazuje na fakt, ze chodzi o konkretne emporium, mianowicie to znajdujace
sie w (lub przy) Buthoe, a zatem tekst ten znaczy ,,zegluga do Buthoe i (jej) emporium”.?® Nie
wydaje si¢ wigc konieczna bardzo skomplikowana i odwazna koniektura Miillera, ktory zatozy?,
ze chodzi tu o emporium znajdujgce si¢ w Rhizon, a zatem ze mowa w tym zdaniu zarazem o ze-
gludze od ujscia rzeki Rhizon wzdtuz morskiego brzegu do Buthoe oraz o zegludze w glab tejze
rzeki do emporium Rhizon (lub emporium w Rhizon).

% Por. COUNILLON 2006, s. 25: ,,C’est a partir du fleuve
Arion que I’on se rend a Boutho¢ et I’emporion”; SHIPLEY
2011, s. 59: ,,And from the Rhizous river the voyage is to
Boutho€ and the trading-town”.
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Wydaje si¢ wiec, ze mozna zaproponowac nowag — w szczegotach — lekture rozdziatow 24 (25)
125 (26) w postaci nastepujacej (koniektury w stosunku do tekstu zachowanego w r¢kopisie zazna-
czong czcionka rozstrzelong, rowniez w przektadzie):

24. (25.) Mavioi. Ano 6¢ Néotav €otiv 6 Napmv mo-
TapoG 0 6¢ elomhovg 0 gig TOv Napmva €6tV 00 oTe-
vog- elomhel 6¢ eig anTOV Kol TPUPNG, Kol TAola €ig
10 Qv Eumoplov, améyov amod aidoong otadio .
Obrtot 8¢ gicy TAlvpiol E€0vog Maviol. Adpvn §’éoti
70 €lcm 10V umopiov peydAn, Kol aviket 1 Alpvn &ig
Avtapiatog, £0vog Thvpucov. Kai vijoog &v ti) Aipvn
gveott oTodimv pK’- 1) 6¢ vijoog adtn €oTiv eVyEmp-
Y0G 6Odpa. Amd ¢ TavTnG ThHG AMpvng 6 Népwv mo-
tapog anoppel. Koi and 100 Ndpovog émni Tov
Apiovo motapov nuépog €oti TAoDS amnd 8¢ tod
Apiovog motapod Thodc fuépag fipnov: Kot Kadpov
kol Appoviag ol AlBot eiciv évtadba, kol igpov
Gvowbev tod Pilodvtog motopod. Amd 6¢ oD
Pilodvtog motapod eig BovBomv 6 mhodg kol to
EUTOPLOV.

25. (26.) 'Eyyeheis. TAAvpidv €Bvog eioiv ot Eyye-
Aglg, &yopevor tod Pilodvtog. 'Ex Bovbong 8¢ eig
‘Entidopvov, ol EAnvida, mhodc uépag Kai vo-
KTOG, 030G O¢ TPV NUEPDV.

24. (25.) Maniowie. Za Nestami jest rzeka Naron,
wejscie za$ do Naronu nie jest waskie: wptywa wen
i triera, i statki handlowe, az do gornego (= $rodla-
dowego) emporium, oddalonego od morza o 80
stadiow. Ci za$ to iliryjski lud Maniow. Jezioro zas
wielkie jest w glab od emporium i jezioro to rozciaga
si¢ do Autariatow, ludu iliryjskiego. I wyspa znajduje
si¢ na tym jeziorze, 120-stadiowa. Ta za$§ wyspa jest
bardzo zdatna do uprawy roli. Z tego za$ jeziora
wyplywa rzeka Naron. A od Naronu do rzeki Arion
jest dzien zeglugi, za$ od rzeki Arion zeglugi pot
dnia: i sg tam kamienie Kadmosa i Harmonii, i $wia-
tynia ponad rzeka Rhizus. Za$ od rzeki Rhizus
zegluga do Buthoe i (jej) emporium.

25. (26.) Enchelejowie. Enchelejowie s3 ludem
[liryjezykow, sasiadujacym z Rhizus. Z Buthoe za$
do Epidamnos, miasta greckiego, zeglugi dzien i noc,
drogi za$ trzy dni.

ALTOMARE 2012

BRESSON, ROUILLARD (ed.) 1993
COUNILLON 2006
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Summary

Pseudo-Scylax’ Periplus (24-25) as a source mentioning
Rhizon — some philological remarks

An anonymous geographical work, preserved in manuscript form under the title xvAokoc Ka-
pvavdémg [epinhovg tiig oikovpévng (By Scylax of Caryanda. Circumnavigation of the inhabited
world), refers in the title to the authority of a Greek traveller and writer, Scylax of Caryanda (in
Caria, southwestern Anatolia) of the sixth century BC. In fact, the Periplus of Pseudo-Scylax,
which is a description of the Mediterranean and Black Sea coast (clockwise), reflects the state of
Greek knowledge of these bodies of water in the second half of the fourth century BC. There is
only one surviving manuscript with value as a source but with a very corrupt version of the text
(Parisinus Suppl. Gr. 443, p. 62—-106 [12th—13th c.]), and two copies from the early sixteenth cen-
tury that are devoid of source value for the reconstruction of the original text.

Rhizon (more properly Rhizus [gen. tod PiloUvtoc]) is mentioned in these manuscripts of
Pseudo-Scylax only in chapter 25 (26), devoted to the description of the Encheleians and sections
of the eastern Adriatic coast between Buthoe (today Budva) and Epidamnos (today Durrés). The
text of this chapter was presented along with the preceding chapter (24 [25]), of importance
for the issue at hand, but presenting certain difficulties as far as understanding is concerned, in
a version given by the Paris manuscript (above, pp. 108—109). Since chapter 24 (25) has received
several, sometimes very bold conjectural emendations by successive publishers, the following is
a presentation with highly detailed commentary of successive editions of Karl Miiller (1855; above,
pp- 109—-111), B. Fabricius (1878; pp. 111-112), Mate Sui¢ (1955; pp. 112-113), Jovan Martinovié¢
(1966; pp. 113—114) and Graham Shipley (2011; pp. 114—115), as the one but last publisher of the
text, Patrick Counillon (2006), adopted the text from the manuscript unchanged.

The last part of the article presents the author’s own opinion on one sentence from chapter
24 (25), along with a proposition of a new (in the details) edition of this passage (above, p. 120).

Tomasz Plociennik

Instytut Archeologii
Uniwersytetu Warszawskiego
t.plociennik@uw.edu.pl



Tarbsina M. ApcenbeBa
Cepreit M. UnpsiieHko
Tomam Hlosmne
Mapuun Marepa
Cemnnana A. Haymenko

NCCIEJOBAHUA B 3AITAJTHOM I'OPOACKOM
PAMMOHE TAHAMCA B 2012-2014 I'T. (PACKOII XXV)

Abstract: The article reports on three seasons of archaeological fieldwork conducted by a Russian-Polish
team at Tanais in 2012, 2013, and 2014. The team examined the defensive system of western Tanais and
some of the Hellenistic architecture.

Key words: Southern Russia, Tanais, Classical Antiquity, Hellenism, settlement, Greek defensive architecture

B 2012-2014 rr. npoomKaanuch UCCIEOBAHNS Ha TEPPUTOPUH 3ariaTHOTO TOPOJCKOTO paioHa
Tanauca. 3nech B paMKax COBMECTHOTO POCCHICKO-TIOIBCKOTO MpoekTa B 1999 1. ObL1 3a510%KeH
packonn XXV [Puc. 1-2]. PaGoTel Ha HeM TPOBOIUIUCH OTPsioM MHCTUTYTa apXeojoruu
Bapmasckoro ynusepcureta noj pykosoactsom T. Hlomns (LleHTp mccnenoBanuii aHTHUHOCTH
toro-soctouHoit EBponbsl Bapmasckoro yHusepcutera, MHcTUTYT apxeonoruu BapiiaBckoro
yYHUBEpCHTETA).!

K xonity ce3ona 2014 1. o61mast OTKpbITas [I0IIab Ha packorne XXV cocrasmsiia 1125 kB. m.2
Ero BocTo4Has MojoBMHA pacrioyiaraercs Mo 3arnagHbIM y4acTKOM, TaK Ha3bIBA€MOT0, TIO3/IHETO
Bana, mpoxojsmiero 3aeck mo aunun CCB—HOKO3. 3tot Ban TsSHETCS BIOIL YCIOBHOM CEBEpHOU
TpaHuIBl 3amagHoro paiioHa ¢ 3amajia Ha BOCTOK, a 3aTeM noBopauuBaeT Ha FOO3, nenanexo ot
ceBepHOH rpanuibl packomna [Puc. 3]. OnHo U3 IEpBBIX MOIPOOHBIX OMUCAHUH Basia OBUIO IaHO

! JTo 2012 r. orpsix BXoaui B cocraB HuxHe-J[OHCKON
apxeosnorundeckoit sxcrienunuu A PAH (pykoBoaurens
T. M. Apcenbena). B 2013-2014 rr. paboTs! oTpsiaa mpo-
JOJKAINCh B paMKax ApPXEONOrHYeCKOW SKCIEeTUIINU
My3esi-3alloBeHUKa ,, [ anauc” (pyxoBoautens C. M. Unb-
AlIeHK0). B pabore oTpsna mpuHUManu ydacTHe CTY-
neHtsl Bapmasckoro, KpakoBckoro, I'maneckoro yHu-
BEPCUTETOB, BOJOHTEPHI U3 [lonbmm u Poccun. Yeprex-
HbIE paOOTHI BBIIOIHEHBI CTYIEHTAMH T10]] PYKOBOJICTBOM
C. A. Haymenko, anekTpoHHas 00paboTKa yepTexein —
C. A. Haymenxko u H. E. becnianas, pucyHK: HaX0JOK BbI-
MOJNHEHBl CTYJEHTAMH U COTPYJHHKAMH MOJbCKOTO
orpsana. Poropaborel — I. Beokeikosekuii, C. A. Hayme-
Hko, T. Homnb, M. Marepa u I1. Jlex, craructuueckas
U KamepaibHas oO0paboTka marepuanoB — M. Marepa,
pecTaBpaiys U KOHCepBaIus Haxoqok — A. I'padbik
u U. Hypuuk, onpenenenue kieim npoussonmt M. Ma-
Tepa, onuch Haxonok coctasiena E. I. Sluenxo. Pabora
BeIMOJIHEHa B pamkax rpanta NCN, DEC-2011/03/
B/HS3/00637.

2 MadopmMaiiu 0 MpepIyInX Ce30HaX HCCICIOBAHMIM
U MIOJYYEHHBIX pe3yibTarax: ARSENIEWA, SCHOLL 2000,
c. 13-16; ARSENIEWA, ScHOLL 2001, c. 17-19; ARSE-
NIEWA, SCHOLL 2002, ¢. 13—20; APCEHBEBA, L11osu1s 2003,
c. 91-98; ScHoLL 2004, c. 239-245; ScHOLL 2005a,
c. 137-145; ScHoLL 2005b, c. 247-259; APCEHBLEBA,
Lo 2004-2005, c. 59—84; APCEHBEBA, 1110516, MA-
TEPA 2004-2005, c. 85-91; APCEHBEBA, Loib u ap.
2006-2008a, c. 41-44; ApCEHBEBA, LLIosb 1 ap. 2006—
2008b, c. 45-54; 1o, 2008a, c¢. 307-338; Illomib
2008b, c. 177-189; ScHoLL 2009, c. 167-173; APCE-
HBEBA, lIojutb u ap. 2009-2010a, c. 69—85; APCEHBEBA,
Hlomwms u xp. 2009-2010b, c. 87-106; ScHOLL 2009—
2010, c. 203-204; ScHoLL 2011a, c. 215-218; SCHOLL
2011b, ¢. 58-60; ScHOLL 2011c¢, ¢. 299-303; APCEHBEBA,
ot 2012, ¢. 7-94; onns 2012, ¢. 11-16; Lo,
MATEPA 2012, c. 482—488; 1lonab, PoBUHBCKA 2013,
c. 48-62; NAUMENKO, ScHOLL 2014, c. 187-201.
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M. A. Munnepowm: ,,K 1oro-zamnajjHoMy Hapy>KHOMY BaJly TOPOJIUIIIA CHAPY KU MPUMBIKAET €I1le
KaKoe-TO JTOTIOJTHUTEIIEHOE HEOOJBIIOE YKpEIICHHE, KOTOPOE COCTOSIIO U3 Baa u pBa (...). Ban
IJIOXOM COXPAHHOCTH, 3aHSIT W YaCTHYHO Pa3pyIIeH COBPEMEHHBIMHU MTOCTPONKAMH, COXPAHUIICS
Ha npoTspkeHNH 192 M. CHapy»K1 Bajla B HEKOTOPBIX MECTaX MOYKHO 3aMETHUTh OCTAaTKH pBa”. OH
CUWTAJ, YTO ,,yKPEIJICHHE 3TO HU B KaKOW KOHCTPYKTHBHOH CBSI3U C yKpEIJICHUIMH TaHanca He
COCTOMT” ¥ OTHOCHUTCS K TO3IHEHINM coopyskeHusam.’ Mccnenosanus Bana Hikne-J[oHCKOI
apxeonormueckoit axcneaunueiit AH CCCP na packorre VII B 1957 1. moaTBepanin ykazaHHOE
npenosoxkenne. Toraa ObIII0 yCTaHOBIEHO, YTO OH HACKHITIAH MTOBEPX MYyCOPHOH CBAJIKH MEPBBIX
BEKOB HaIllel 3psl. ,,] pyHT I HACBIITKH Opasics 31eCh XKe, W3-3a YeT0 BIOIh CEBEPHON KPOMKHU
Bajia 00pa3oBajach IMUPOKas BIIaIUHA, COCTABIABINAA Kak ObI poB mepex Bamom™.* Ceifigac ero
MTOBEPXHOCTH MOBPEXKIACHA MO3THEUIITIME TIEPEKOTIaMH U COBPEMEHHBIMH MYCOPHBIMH SIMaMH.
3mech ke HaXOmATCs OTBaIBI co cTapbix packoroB VI, VII, IX u XIII, pacmomaraBmmxcst BOIH3N
CEBEPHOM YacTH Baja.

B 2012-2014 rT. mpomomKaauch paboThl B BOCTOYHON MOJIOBUHE PAacKoIla, Ha Bally. 3/1eCh,
K FOTY OT YK€ MCCIIeIOBAHHOW B TIPEBIIYIIHNE TOABI TEPPUTOPHH, OBIITH 3aTI0KEHBI KBAIPATHI
112-114, x ceBepy — kBampatsl 115-117 [Puc. 1-2].

B 2012 r. Ha HOBBIX yYacTKax OBLTH CHSTHI CJIOM MycOpa, IEPEKPHIBABIIIETO OCTATKU IPEBHUX
coopyxeHuit: Ha kBagparax 112—114 — mo ropusoHTa, CBSI3aHHOTO ¢ O0OPOHUTEIIBEHON CTCHOMH
K FOTY OT BBE3IHBIX BOPOT (KypTuHO# I); B 3amamHoit vactn kBamparoB 115—117 — mo ypoBHs
OCTaTKOB 00OPOHHUTETHHON CTEHBI K CEBEPY OT BOPOT (KypTHHHI 11), B IIeHTpe 3THX KBaIpaToB —
JIO HaIJIACTOBAaHUM MEPBBIX BEKOB Harlei 3pbl. B BocTouHyt0 YacTh kBajparoB 115—117 nomnana
rpanuna packona VII 1957 r.

B nocnenyromue 2013-2014 rr. paboTHI BETUCH Ha TEX JKe KBaAparax.

B 2013 r. B BocTOUHO# yacTu kBajpara 112 oTKpsITO Mpo1oJKeHre Ha tor KypTuHs 1. B kBagparax
113—114 x BocTOKy OT KypTUHBI | BBIABIIEHBI OCTAaTKH 3aaJHOM CTeHBI 13 U ceBepHOit cTeHbI 17
nomerennst C. Ha xBampare 115 OTKPBIT HOBBIN CEBEPHBIN yIaCTOK YIIUIBI «by», TPOXOIUBIITNI
MEXIy BOCTOUHBIM (hacoM KypTuHHI Il m 3amamboii croponoi cteHsl 11, momemenus D. Ha
kBaapartax 116—117, kK BOCTOKY OT yauIlsl «by» OTKpBITA CeBEpHAsI YacTh moMmetenus D I B. 1o H.5.
(ceBepHas cTeHa 18, ceBepHas OJIOBHHA 3aIaHOM cTeHsI 11, a Takske ToN moMerenus ).’ B moiy
TTOMETICHHs 00HApYyKEHBI X03sMicTBeHHBIC siMBI 4/1/2013, 5/2013 m 6/2013. [1o cocTaBy HaX0m0K
B HUX HAWIEHHBIX SIMBI OTHOCSTCS KO BpeMEeHH (YHKIIMOHUPOBAHUS MoMemnieHus B | B. 10 H.5.
K ceBepy ot ctensl 18 Takke pacuuInieH FOTO-3allaIHbId yTOJI COCETHETO MOMEIICHUs, 00pa-
30BaHHBIN cTeHamu 18 W mpojospkaromieiics Ha ceBep creHoil 11. Kpome Toro, B BepxHHX
TOPU30HTaX HaJ oMereHrneM D BBISBIICHBI X03sHicTBeHHBIE siMBI 1/2013, 2/2013, 3/2013 mepBoIx
BEKOB HaIlei 3pbl. Bee 3TH MBI OBITH BITYIIEHEI MTPAKTHYECKH C OHOTO YpOBHS. B foro-3amagHoi
ITOJIOBMHE PacKoTa C IENbI0 MPOAOIKEHUS UCCIEOBAHIS 3aI0OTHEHHSI 000POHUTEIHLHOTO PBa
OBITH 3aJ7I0’KEHBI HOBBIC KBaApaThI 26, 27, 28, 29. Ha HUX CHAT AEPHOBBIA U TYMYCHBIH CIIOM.

B 2014 r. paGboTHI B 10)KHOM YacTH packora OBUTH COCpeoTOUeHBI Ha kBamaparax 113—114. B 3a-
MagHOM JacTw kBampara 113 BRIIBICHO MPOTOIDKEHUE HA FOT YIHIIBI «by, TPOXOAUBIICH MEXTY
BOCTOYHBIM (pacom KypTHuHHI | 1 3amamaeiM dacom crers 13 momerenns C. Panee Haz e€ BepxHUM
TOPU30HTOM OBIITH 3a(pUKCHPOBAHBI OCTATKA KAMEHHOTO 3aBajia, KaK cO CTOPOHBI KypTHHBI, TaK
1 co cTopossl cTeHsl 13 momemenns C. K BOCTOKy OT yiHIIbI «by HCCIIEIOBaHNS COCPETOTOUIITICH
na momemennu C (kBaapatsl 113—114). B Boctounoit vactu nomemenust C (Ha xkBampare 114)

3 MwIiep 1958, ¢. 52 107-108 B 2009 r.: APCEHBEBA, Losib u mp. 2009—
4 APCEHBEBA 1969, c. 98. 2010b, c. 88—89.
5 FOskHast 4acTh TIOMEIICHHS ObLIa OTKPBITA Ha KBaApaTax



| 125

BBISIBJICHA W HccienoBaHa sima 1/2014. B ceBepo-zamamHoM cekTope kBamparta 113 OTKpBHIT
HEOOJIBIIIOI OTPE30K YIUIIHT «C». OHa MTPOXOIMIIA, BEPOSTHO, TI0 THHUH B-3 BI0oIh ceBepHOTO (haca
ceBepHoit mo3nHel creHs! 19 momerenus C. B ceBepHO 9acTh packona 0CHOBHBIE paOOTHI BEJINCH
B kBagpare 116 u B 3amamHoi wacTu kBampara 117. 31ech MONMHOCTHIO BBISBICHBI TPAHUIIBI
nomenieHus: D: qocnenoBana ceBepHas creHa 18 u oTkpbITa ero BoctouHas cteHa 21. B BoctouHoi
yactu moMerienns D uccnenosana sima 4/2/2013.
Hawnbomee mokazarensHas cTpaturpaduaeckas KOJIOHKA ydacTKa OblTa ToJydeHa B CEBEPHOM
oopty kBamparoB 115—117. 3mech mpoduirb OTpakall IPHOIH3UTEIBHYI0 KapTHHY BCETO ydacTKa
Ha Basry. Ha »THX KBajjparax BBICOTA TTO3THETO Baja OT COBPEMEHHOM MOBEPXHOCTH TOCTHTATa
1,76 M. Bepxuue, CHIIbHO TYMHPOBaHHBIE TOPU3OHTHI, TOMMHHONW 10 0,60 M OBLTH HACHIIICHBI
COBpeMEHHBIM MycopoM (cioii la—b). Oxomo 54,4% o0riero cocTaBa HAXOOK U3 CII0S COCTABIISIIN
00JJOMKH JemHBIX cocynoB. DparMeHTHl amMOpHON Tapbl MPENCTABICHBl EIUHUIHBIMU
IK3EMITISIPAMHU POJIOCCKUX, B TOM YHCIIE — JIBE KiIeWMIiIeHbIe pydku, NeNe 7/2012 [Puc. 4], 52/2012
[Puc. 5], n mceBmoKoCCKHX cocymnoB. KpoMe TOTO M3 3TOTO CJIOS MPOMCXOMUIN: (hparMeHTHI
KPaCHOJIAKOBBIX COCYNIOB, CPEIH KOTOPBIX OOJIOMKH KyOKa SJUTMHUCTHYECKOTO BPEMEHH C Po-
crickto, Ne 5/2012 [Puc. 6]; nBe mucku IV-V BB. H.3., NeNe 6/2012, 8/2012 [Puc. 7-8]; nemnoit
ropmrok Ne 1/2012 [Puc. 9], nBa obpaboranubix actparama, NeNe 9/2012, 26/2012 [Puc. 10-11];
KoCTsTHAs TIpokoika, Ne 4/2012 [Puc. 12].
Hwmxe pacnonarannch cioeBble IUIACTHI, TOPU30HTAIBHO 3aJI€TaBIINE B IIEHTPE W TOHH-
JKaBITHECS HAKIOHHO K BOCTOKY U 3amany (Ila—I1d). CymmapHas ToimiHa 3THX HAIIaCTOBAHUH
moxoamna 1o 1,70 M. BeposTHO, BepXHEE U3 HUX OBUIH IIEPEMEITICHBI CIOIa B XOJIE COOPYKEHUS
Baja, a HIPKHUE OTHOCHJIFICh K CBaJIKe TMEePBBIX BEKOB Hamiel apbl. [1macTsl cocTosmm u3:
*  MYCOPHBIX CIIOEB CEPOBATO-)KEJITOTO IIBETA C KEPAMHUKON M KOCTAMH KHUBOTHBIX;
*  CIIOWCTOTO CBETIIO-CEPOTO U CBETIIO-KOPHYHEBOTO TPYHTA CPEAHEH TUIOTHOCTH C KAMHSIMH,
KepaMHUKON U MPOCIONKAMU 30J1blI, dKEITOU INIMHBI U MEPreis;

*  TUIOTHOTO CEPOBATO-XKEIITOTO 30JIMCTOTO TPYHTA C MEJIKUMH KaMHSMH, KEPAMUKOM, KO-
CTSIMH KUBOTHBIX H TTPOCIOWKAMH 30JTBI;

*  TUIOTHOTO CBETIIO-’KEITOTO TIIMHHUCTOTO CIIOSI ¢ MEITKUMHU KaMHSIMH, IIe0HEM, TTPOCIION-
KaMH 30JTbI, TOPEJIOH TIINHBI, YITISIMH, KEPAMHUKOH, KOCTSIMH KHBOTHBIX U PHIO.

Haxomkn B 3THX CIOSX JOCTaTOYHO MHOTOYHCIICHHBI B pa3HooOpa3Hel. Ha gomro memHoit kepa-
Muky ipuxonutcs 51,1% nu3 obmiero nx yncina. AMMOpPHBIN MaTepral MpeAcTaBlieH (pparMeHTaMu
ponocckux (11%) u nceBmokocckux cocynos I B. H.3. (11%), a Taxke ambop Tura D° (15,4%). Cpenu
VMHIMBUAYATHHBIX HAXOJOK BBIICIAIOTCS aM(OpPHBIE PYUKH C KIEHMaMH: MIeCTh POmoccKkux, NoNo
24/2012, 38/2012, 40/2012, 50/2012, 55/2012, 56/2012 [Puc. 13—-18], 1 omHo cuHOMICKOE, No 23/2012
[Puc. 19]. YacTs u3 kineiiMenbIx pydek (NeNe 55/2012, 56/2012) BTopUYHO UCTIONB30BaIach Kak Te-
pounnkd. [oHUapHAs mMocyaa SIUTMHICTUYIECKOTO BPEMEHH TIPECTaBIeHa 00IOMKaMU METapCKUX
ganr, NoNe 33/2012, 37/2012 u 44/2012 [Puc. 20-22], dpparMeHTOM pacIUCHOTO KPAaCHOIAKOBOTO
kyOKka, Ne 53/2012 [Puc. 23], nHOM YepHOIaKoBOTO cocyna, Ne 25/2012 [Puc. 24], nHOM YepHOIaKo-
Boro Omroma, Ne 17/2012 [Puc. 25], n pyuxoit uepHomakoBoro kandapa I1-I BB. 10 H.3., Ne 45/2012
[Puc. 26]. Kpome Toro, HaiieHb! 1Be Tiazdarsie Oycuabl, NeNe 31-32/2012 [Puc. 27-28], 6pon3oBas
MoHeTa Bpemenn Mutpuaara Esmaropa,’ Ne 28/2012 [Puc. 29], 6poH30BbIIi HAKOHEYHHUK CTPEIBL,
Ne 59/2012 [Puc. 30] u xene3nbIit canwii C-oBumHo# hopmbr, Ne 42/2012 [Puc. 31].

K mo3gHeaHTHYHOMY BpEMEHHU OTHOCSTCS CIEAYIOIINe MaTepruaibl: (hparMeHT TyJnoBa ¢ pyd-
Kot amdopsl HeotnpeneneHHoro mentpa, Ne 3/2012 [Puc. 32], kpacHomakoBas mucka, Ne 18/2012
[Puc. 33],  BepxHssg 9acTh JiermHoro ropika, Ne 48/2012 [Puc. 34].

® 3nech ¥ Janee Mpy OMUCAHUH Y3KOTOPJIBIX CBETIOMIH- rouue tuiy C IV, Bapuanram A, B, C, D no C. 1O. Bny-
HSHBIX amdop ucnons3yercs knaccupukamys . b. Ile- kxoBy: BHYKOB 2006, c. 16, puc. 1, 7-10.
snoBa — tunsl A, B, C, D, E: IlIEnoB 1978, ¢. 17-19, puc. " Onpenenenne MOHETHI cienano B. B. Sienko.

1-7; cMoTpH TaKxKe: SELov 1986, c. 395-398, cooTBETCTBY-
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Jlums mHvokHAN 13 1acToB (Ile), BEITBICHHBIX B OCHOBAHHUH Bajla, CKOpPEE BCETO, OBLT CBSI3aH
CO BpEMEHEM CYIIECTBOBAHMSI apXUTEKTYPHBIX COOPYKEHHI 3armaqHoro paifona Tanaca. 910 ObLT
CJIOUCTBIH, 30JIUCTBIN TOPU3OHT C MPOCTOMKAMU JKEJITON TIIMHBI, TEMHOW U CEPOU 30J1bI, KPYITHBIMU
Y MEJIKIMHA KaMHSIMH.

Jlanee MBI OCcTaHOBHMCS TIOJpOOHEe Ha Ka)KJOM W3 BBISIBIEHHBIX OOBEKTOB, COOMIOmas
XPOHOJIOTHIO OBITOBAHHUSA — OT CaMbIX PAaHHHX JI0 HanOoJee MO3IHUX.

Kyptuna I (o6oponuTensHas CTeHa, pacrojiaraBmrascs K 10Ty oT Bbe3ga mo jguHuu C—HO).
IIpogonmxeHnrue CTeHbI HA 10T OTKPBITO B BOCTOUHOM IMonoBUHE KBajpara 112. Ha aTom ydacTke
3HAYUTENbHAs] YacTh KaMHel u3 He€ Obuta BbIOpaHa B mo3aHeimiee Bpems. OTCyTCTBOBAIH
KpYTIHbIE KaMHH 3armafHoro (acaga. Kaman BocTouHOTO hacama oka3aarch CMEIICHHBIME K BO-
CTOKY. Y HOJ)KHOTO OOpTa packorra OT CTEHBI COXPAHMIICS JIUITH CITON METKUX KaMHEH 3a0yTOBKH
[Puc. 35-36]. Tem He MeHee, MO €00 3a0yTOBKM W OCTAaTKOB (hacoB IMHpHWHA €€ BIIOJIHE
BoccTaHaBnuBaeTcsa. OHa mocturaia 3aech 3,60 M. CoxpanuBiasics BeicoTa — 10 0,46 M.
Kpymasie kamuan (haca OBUTH MTOJIOKEHBI Ha TIIMHUCTOM pacTBOpe. BHyTpeHHuUi cioii (3a0yToBKa)
COCTOSIT U3 PA3INIHBIX 110 pa3Mepy KaMHeH, CKaIbHOTO MeOHs U THHBL. O0IIas JUInHa CTeHBI ¢
YYETOM BBISIBIICHHOTO oTpe3ka — 15,70 M. BpeMms nocieaHero uernoib30BaHus KypTUHBI | MOXKHO
otHecTH K I B. 1o H.3. K 3amamy oT He¢ HAXOAMIICS CJIOW CKAJIBHOTO TIEOHS (MEpres), 3aJIeraBIIero
ITOJI0COM, MUPHUHOHK 10 1 M, mapayieTbHO 000pOHUTENRHOM cTeHe. [Ipu pacuncTke KypTHHBI
B TTMHUCTOM KOPHUIHEBATO-XKEJITOM CJI0€ OBUTH OOHAPY>KEHBI 1BA TEPOTHHKA U3 007I0MKOB aMdop,
NoNe 74/2013, 89/2013 [Puc. 37-38], xamenusiid sskopb, Ne 62/2013 [Puc. 39], u dpparment
KamMeHHOTO >kepHOBa, Ne 65/2013 [Puc. 40]. B maccoBoM MaTepuaie, oOHApY)KEHHOM B TIepe-
KpbIBaBIIeM cTeHy cioe, 90% coctaBmsin (hparMeHThl KpyXalbHOH kepamuku. M3 maux 40%
JATHPYETCsI IEPBBIMU BEKAMH JI0 HaIel 3pbl, a 33% — mepBeIMH BeKaM Harllei 3phl.

Ymuua «b». B 2013-2014 1. B toxxuH0# (kBagpar 113) u ceBepHoii (kBaapat 115) gactu packora
TIPOJIOIKANINCH UCCIIEA0BAHMS YU «by. OHa IPOXOAMIIA IT0 JIMHUH CEBEp—FOT Yepe3 BECh PAcKoTl,
BIIOJTE BOCTOUHBIX (pacoB 000pOoHUTENbHEIX cTeH — KyptuH | u Il [Puc. 1]. K Hactosmemy Bpe-
MEHHU 0011as u3BecTHas TiHA yauIs! cocTariser 30,00 M, mmpuHa He mpeBbimaetr 1,20—1,40 m.
Ha BHOBb BBISIBIICHHBIX y4acTKaX BJIOJIb €€ BOCTOYHOM CTOPOHBI pacmoyiarajiuch cTeHa 13 mo-
memenns C (kBagpar 113) u crena 11 momemenns D (kBampar 115). [ToTOTHO BEIMOCTKH YITHITHI
COCTOSITO M3 MEJIKMX OKAaTaHHBIX KaMHEW, YJI0)KEHHBIX B TIIMHUCTOM TPYHTE, BIIEPEMEIIKY C He-
MHOTOYHCIICHHBIMU (parMeHTaMu KepaMUKH, KOCTSIMHU JKHBOTHBIX U pbi0 [Puc. 41-42]. Boons
BOCTOYHOM TrpaHuIbl KBaapara 115, B ceBepHOM €ro 4acTd, OTKPBITHI IIJIOCKO JIeXkallue
OoparopHBIE KAMHH, OTPAaHUYHUBABIIHE MOCTOBYIO C BocToKa [Pmc. 1, 43—45]. K atuMm xamHasIM
npuMbIkanu octatku cteH 11 u 13. B ceBepHoii yactu kBajpara 113 ynmuyHoe MoJIOTHO pacyUIleHO
no TryowHsl —2,71 M. 3mech ero mupuHa mocturaia 1,20 M. Y okHOTO OopTa packora JacTh
TTOBEPXHOCTH YIHUIBI IEPEKPHIBATN 3aBAMBIINAECS K BOCTOKY KaMHU OOOpPOHHUTENHHOMN CTEHBI
(xyptuns 1), 9TO MO3BOIMIIO WCCIEAOBATEH €€ UL A0 YpoBHSI —2,50 M, —2,64 M U OTKPBITH Ha
mpuny 110 0,80-0,85 m. B xxenToBarom CyIriIMHKE CEBEPHOM 4acTH HAXOJIUIIUCh Pa3pO3HEHHbBIC
CTEHKH POMOCCKUX am(pop, XPOHOIOTHS KOTOPHIX MOXET OBITh OIpe/ieNieHa JUIIb B paMKax
MEePBBIX BEKOB 10 Harei spsl. Omxaako B 2009 T. ipH UCCIeTOBaHUH 3TOH JKe YIHITH Ha KBaapare
106 ObUTH BBISBICHBI PpParMEHTHI ABYX pydek pomocckux amdop ¢ kieiimamu. [lepBoe kireiiMo
(E[II] [...] / APTAMITIOY) mpoucxomuiao W3 CIosi, IEPEKPHIBABIIETO VIIHITY, BEPOSTHO,
ornocurcs K koHmy I — mauany II B. mo H.3.® Bropoe kieiiMo, 00HapYXKEHHOE IO CIOEM
KaMEHHOW MOCTOBOH YIIHIIBI, COACPIKaI0 HadanbHbIe OYKBRI MMeHH (hadpukanta APIX]...]. Tlo
MHeHHI0 M. Matepbl ero BepXHIOI0 AaTy MOYKHO Tpe/rnoararh B npeaenax 90-60-x rr. II . mo 1.5.°

8 APCEHBEBA, LLIoyuts u p. 2009-2010b, c. 89, 97, puc. 174.  ° APCEHBEBA, LLIoJUIb 1 ap. 2009-2010b, c. 89, 94, puc. 159.
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MMomemenne C. Ocrarku noMmemenus BeIssBiIeHB B 2013-2014 rr. Ha kBagparax 113—-114, Ha
paccrossaum 1,00—1,15 M x BocToky OoT KypTuHsI I [Puc. 1]. FOxHas n BoCTOYHAS TPaHUITBI
nomerierns C 1moka He sICHBI. BbIsBIIEHHAs 9acTh MOMEIIEHUS UMeTa TIPSIMOYTOIBHYIO B TIJIaHE
(hopmy 1 ObLTa OpHEHTHPOBAHA IO CTOpOHaM cBeTa. [Ipeamnonaraercs, 4To mepBOHAYAIHEHO TIOMe-
IIeHue OBIIO OTpaHUYeHO ¢ 3arana cteHol 13 u creHoit 17 — ¢ ceBepa. Crena 17 sBisutack oomei
C IPUMBIKABIIIAM C C€Bepa OJHOBPEMEHHBIM TToMemeHueM B [Puc. 46—48].

Crena 13 opuentuponana no jquaud C—HO [Puc. 46]. YyacTok Kiagku BOJHM3U CEBEPO-
-3a11aTHOTO YIyIa TOMEIIEHNS COXPaHIIICS XyKe Bcero. Ha ocTabHOM 9acTH COXPaHHOCTH CTEHBI
yaoBineTBoputenbHas. Kinagka TpexcrnoifHasi, IByIUIeBasi, TOCTEIUCTAsA, COCTOUT U3 CPETHUX
KaMHEH TTOJIOKEHHBIX Ha TIIMHHUCTOM pacTBOpe ¢ 3a0yTOBKOM Oojiee MeNKuMH KaMHSAMU. J{mimHa
OTKPBITOTO y4acTKa CTeHHI B mpenenax momermeHuss C — 5,00 m, mmpuraa — 0,65 m. Ee
coxpanuBmascs Beicora — ot 0,25 mo 0,55 m. FOXHBII KOHEIT CTEHBI YXOIUI B FOKHBIA OOPT
packoma. C 3amaHON CTOPOHEI BIOJIb CTEHBI MMPOXOANT yautia «by. Ha paccrosamm 1,85 M k 1ory
OT CEBEepO-3aITaIHOTO yIvIa IIOMEIIEeHUS (CThIKa co cTeHOoU 17) B cTeHe 13 mpocieskeH BXO co
CTOPOHBI YAHUIBI. B 3TOM MecTe OTKpBITHI IJIOCKO JIeKallie KaMHH, CITY>KWBIIUE, BUIUMO,
noporoM. Illupuna Bxoma cocrasisiia npumepHo 0,80 M. BeposiTHO, B xone JanbHeHIen
nepecTpoiiku (ypoBeHb momermieHus Cl) Bxon OBIT 3alIOKEH, a TEpel HUM COOpYXKeHa
TTHHOOWTHAS TIeYb 1.

Crena 17 opuentupoBana no quauu B—3 [Puc. 46]. Ona Obuta IpUCTpPOCHA MO MPSIMBIM
yrom k crere 13. Knaaka tpexciioliHas, cjo)keHa Ha ITIMHUCTOM PacTBOPE M3 CPEHUX KaMHen
¢ 3a0yToBKoif Ooee menkumu. Knagka nBynuieBast, mocrenucTas. [|mnHa OTKPBITOTO ydacTkKa
crenbl 3,30 M, mupuna 0,65-0,70 M, BbicoTa 10 0,38 M. BocTouHas ojioBUHA CTEHBI pa3pylieHa
TTO3/THUMH TIEpEKOTIaMH.

IIpakTyecku Ha Bcell McCleIOBAHHON BHYTPEHHEH TIJIOIIA iU TIOMEIIIEHUS U BJIOJIb CTEH 13,
17 3aukcupoBaH TIWHSHBIN TTOJI. VICKITIOUEHHE COCTABISIET yUaCcTOK B CEBEpO-3ama HON JYacTH
kBagpara 114, KOTOpBIA BMECTE C OTPE3KOM CTEHBI 17 OBLT paspymieH OONbIIUM TO3THUM
riepexorioM. 1o TTHHUCTRIN, TIOTHO yTpamMOOBaHHBINA. Ero TommmHaa qocTHTana B HEKOTOPBIX
mectax 0,10 M u 6oee. OH, OUEBHIIHO, BCE BpEMs IOAMAa3bIBaJICS. B ceBepHOIT YacTH TIOMEITICHMSI,
BIOJIb CTEHBI 17 COXpaHWIUCh YYAaCTKH XOPOIIeH TIHHSIHONW oOMa3ku, Ha KOTOPYIO IIpH
MTOCJENYIONINX TMePECTPONKaxX MOJIOKUIN BBIMOCTKY M3 KaMemKoB W kepamuku. Cyas 1o
COXPaHMBIIEMYCS TI0JTy, TToMmetenrne C uMeno MupuHy ¢ ceBepa Ha for He MeHee 5,00 M 1 qyTiHy
C 3armaja Ha BOCTOK — 0KoJ10 5,50 M. TakuMm 0Opazom, ero mIomanab cocTapisuia 6omee 27,50 KB. M.
B 3amagHoM 9acTH MoMeIIeHnsT HealueKo OT CTeHbI 13 o mpocert BHU3 mouty Ha 0,71 M, oOpasys
BOPOHKY OBallbHOW B miaHe ¢opmbl. He wnckimroueHo, 4To MOmOOHAs Tpocagka CBA3aHA
C HaJTMIMeM ToBasIa o nomerienreM C WM Kakoi-TO HHOM paHHEeH KOHCTpyKIuel. Bo3MoxHO,
B XOfIe TO3HEHIIeH TepernIaHupOBKH, BRIPABHUBAHHS TTOBEPXHOCTH ITOJI HOBBIE TOJIBI U CO-
OpYXeHHS MEHBIIIETo 10 Turomaaw momenierns C1 3To yrryOneHne ObUIo 3aChITaHO MYCOPOM.

Ha ypoBHe mona, y BocTtouHnoro ¢aca crensl 13, B 0,25 M k ceBepy OT I0KHOTO OopTa,
0oOHapyKEeHBI OCTATKN TIIMHSHO-KaMEHHOW TIeYH 2, CYIIECTBOBABIIEH OJHOBPEMEHHO C PAHHUM
TOpU30HTOM TroMetneHus [Puc. 46—47]. IMUHAHBIN TOJ O TIeYbi0 UMeNT MOIIHOCTE 10 0,10 M
1 JIeKaJT Ha CJI0€ peaHoro wia TommuHoi 1o 0,12 M. C ceBepHO U FO)KHOI CTOPOHBI TIeUb Oblia
OTrpaHWYeHa KaMEHHBIMHU CTEHKAaMH, CIIO)KEHHBIMHU M3 CPETHUX KaMHEH MOCTaBIEHHBIX Ha pedpo.
CoxpaHmIOCh aBa psia KIIaIKH 3TUX cTeHOK [Puc. 49-50]. Ha mHe meun HaXomuics TUTOCKUH
kameHb [Puc. 49-50]. Tommuna ceBepHoit ctenku eun — 0,20 M, Beicota — 10 0,35 M; TomuHa
oxHOU ctenku — 0,20-0,26 M, Beicota — 10 0,40 M. Mexay CTEeHKaMHM Jiexkana MOIIHas
TIIMHSHAS MOAYIIKa, KOTOPYI0 MHOTOKpaTHO TomMaseiBaimu [Puc. 51-52]. B coctaBe omHol U3
MIPOCIIOEK OBIT 0OHAPYKEH CHIPIIOBBINA Kuprd pazmepom 0,30 x 0,35 x 0,04 m. PasMeps! IITHHIHON
gacT nieun: 1o Jmann C—H0 Mexay kameHHbIMU cTeHkamMu — 0,70 M, 1o simann B-3 miuHsHAS
MOAYIIIKa COXpaHuiach Ha mUpUHY 70 0,88 M. JIaHHBIX 0 HAJTUYUHU B KOHCTPYKIIMH TIEUH KyToJia
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Het. [lpn pacuucTke meun ObUT HalmeH GhparMeHT OOPTHKA JOMIEHOW MUCKH C BEpXHEH JacThIO
TynoBa, Ne 64/2014 [Puc. 53].

B Boctounoi wactu momernienus C, B 0,5 M kK BOCTOKY OT 3amagHOro 6opTa KBampara 114,
B DIMHSIHOM TIONy HaXOAWJIach Xo3sicTBeHHas sma 1/2014 [Puc. 46, 54]. TopmoBuHA SMBI,
BEpOSITHO, ObIa 00I0KeHa KaMHEM W MPHUMBIKAlla BITIOTHYIO K CEBEPO-BOCTOYHOMY YHaCTKy
(dacy) crensr 20, c0KEeHHOH MOBEPX MIMHSIHOTO T0JIa TIOMEIIEHN. 3amma Hasi CTeHKa MBI Ha
HIDKHEM TOPU30HTE pacrofiaraiachk moJi 3Toi creHou. [lepBoHavasibHO siMa, CKOpee BCero, uMena
KOJIOKOJIOBHIHBIN TTPO(rITb. 3aTeM €€ TOPIOBHHA M CTEHKH YaCTHYHO OOBaJIMIINCh BHYTPH [Puc.
55]. Ilo 3Toif mpUIMHE Ha MOMEHT OTKPBITHS SIMa B pa3pe3e Oblia OYTH IITHHAPUICCKOH (POPMEIL.
Jlumib y mHA CTEHKH pe3Ko pacmupsroTcs. JJHo HepoBHOE, OyrprcToe. PazmMeps! IMBI: TI0 BEpXHEMY
kparo 1,03 m (o muarm B-3), 1,12 M (1o muaun C—HO). Pa3zmepst stmbl o ay: 1,72 M (110 THHAN
B-3), 1,80 M (o muamu C—1O). I'my6una smet 1,25 M [Puc. 56]. 3anoaHeHNe SMBI HEOTHOPOIHOE:
PBIXJIBIA TPYHT C TOPU30HTAIBHBIMHU TPOCIIOMKAMH KEJTON TIIWHBIL, 306 C BKIFOUEHHUEM MEJIKHX
KaMHEH, KOCTSIMH )KUBOTHBIX 1 KepaMuKoii [Puc. 57]. He uckimroueHo, 970 B MOMEHT pa3pyIieHUs
B BEpXHHUI CIION 3amojHEHWs SMBI TOMadd M mpeaMeTsl | B. H.3.: QparMeHTsl y3KOTOPIBIX
CBEeTIOTTHHSAHBIX aMpop Tuma A, Ne 65/2014 [Puc. 58], dparMeHTsI TIceBIOKOCCKUX aMdop
TepakIeiCKOTO M ATEHCKOTO MPou3BoacTBa, 001oMKH ambop Komxumer, Ne 95/2014 [Puc. 59],
a Takke (pparMeHTH KPaCHOTIMHIHBIX aM(pop HEONpenelIeHHbIX IEHTPOB. B mpumorHoil yactn
3amoJHEHNsT 00HAPYKEHO: HECKOJIBKO O0JIOMKOB pomocckux aMdop; ¢pparMeHT BepXHeH JacTu
nmenmHorO cocyma, Ne 70/2014 [Puc. 60]; mpsiciaume ¢ rpadduTo, W3TOTOBJICHHOES W3 THA
gepHoJIakoBoro cocyna, Ne 14/2014 [Puc. 61]; Tepounuku u3 pydek pomocckux ampop, NoNo
66/2014, 69/2014 [Puc. 62—63]; pparMeHT cTeHKH CTEKITHHOTO cocyna, Ne 31/2014 [Puc. 64];
kene3Hbrit Hok, Ne 49/2014 [Puc. 65]; ocemnok, Ne 81/2014 [Puc. 66]; kaMeHHbBIE pHIOOTOBHBIC
rpy3umna, NeNe 68/2014, 71/2014, 76/2014 [Puc. 67-69].

Ha ocHoBannn crparurpaduyuecknx HaOMIOMEHUH U XapaKkTepa HaXOJ0K B CJIO€ ToJa M HaJl
HUM BpeMs (QyHKIIMOHHPOBaHHUs momereHus C mpeaBapuTeNbHO ONpeaesieHo B pamMkax | B. 10
H.3. He nckimroueHo Taxoke To, 9To Mociie HeKOTOPBIX TIEPECTPOEK Ha 3TOM KE MECTE CYIIIECTBOBAIIO
HOBOE COOpPY)KCHHE, TTOTyYHBIIIee HaWMEHOBaHUE ,,iomereHne C17.

IMomemenue C1 pacronaraioch Ha Tomaan kBaapara 113, B KOHTypax JeKaBIIIero TOpu30HTOM
Hke oMertierns C IepBoTo Beka J1o Harei 3psI [Puc. 46, 70-71]. Kak 1 B mpeasI Iy mnii mepuo,
¢ 3amana nmomermienne C1 orpannauBana ctena 13, onmrcanne KOTOpoit maHo Beimre. Ha paccrossanmn
0,95 M K roTy OT paHHe# cTeHsI 17, mapamieabHo ¢ Hel, MOBEepX IMHSIHOTO 1T0Ta, ObLTa TTOJIoKeHa
HOBas cTeHa 19. DTa HOBas CTeHa TeIeph SBISIACh CeBepHOU Tpanutieit momerienns C1. B o6pa-
30BaBIIEeMCs MeX 1y cTeHaMu 17 1 19 mpocTpaHCTBE, TOBEPX MOJIOCHI MTPEKHET0 IMHAHOTO 110J1a
OBIIa MMOTOXKEeHA BRIMOCTKA Y3KOM YITHITHI «C». Bmomb 3amamHoit rpanuilsl kBaapara 114, Takke
TTOBEPX T10JIa PAaHHETO MTOMETIIEHHSI, pacTioarajach HoBas cteHa 20, orpaHUYMBaBIIast TOMETIIEHIE
C1 c Boctoka. IOxHas 9acTh MOMEIICHUS YXOAUT IO FOXKHEIN 60pT kBaapata 113. BeiaBnennas
4acTh MIOMEIIEHIS UMeNa IPSIMOYTONIbHYIO B IiaHe ¢popmy. CTeHbI OpHEHTHPOBAHKI IO CTOPOHAM
CBeTa.

Crena 19. Pacnionaranace mo nmuaun B—3 [Puc. 70] n Oputa pritoskeHa 3ama HbBIM KOHITOM
K cTeHe 13 mox mpsMbIM yTiIoM. Ha BocTOKe 0Ha, BEpOsTHO, CTHIKOBATAch co cTeHou 20. OmHako
BCSI BOCTOYHASI TTOJIOBHHA CTEHBI YHUUYTOXKEHA TIO3MHEHIIMME TiepexoniamMu. CTeHa clioykeHa u3
CpeHUX U MEJKUX YIUIOIEHHbIX KamMHel. Kiajgka Tpexcioiinas, npynuieBas. [[nmuHa coxpa-
HuBIIeHca yactu ctenbl — 1,40 M, mupuna — 0,50-0,60 M. BbicoTa MakCUMaJIbHO JIOXO/IWJIA 10
0,35 m. Hanbomee 9eTKo BhIpaXkeH IOXKHBIN (ac CTEHBI, 0OpalieHHbIH BHYTPh momertennst Cl.

Crena 20 oTkpriTa Ha cThIKe KBanparoB 113—114. Hampasnenne crerst C—1O [Puc. 70]. Eé
FOXKHBIN KOHEI] YXOUT IT0JT O0PT pacKoria, CeBepHBI YHHUYTOKEH TTO3THIMH TTEPEKOTIaMH TaKXKe,
Kak M BOCTOYHBIM yuacTok cteHbl 19. Knaaka Tpexcioinas, 1ByluIeBasi, COCTOUT U3 CPEIIHUX
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n MenkuxX kKamHel. Kiagka mMakcmManhbHO COXpaHHMIIach B FOKHOW dacTu (y OopTa packorra)
u nocturaet 3 psaoB. Jimna crensl — 3,45 Mm; mmpuna — ot 1,00 m 10 1,16 M; BeicOTa OKHOMU
yactu — 110 0,50 M, BbicoTa ceBepHO yacTu — 110 0,15 m.

Takum o6pa3om, BeisBiIeHHAs MrHA momerierwns C1 mo quaun C—HO — 3,35 m; mmpuHa 1o
muaIA B—3 — 2,85 M; Tutomanp 1mo BHyTpeHHEMY KOHTYypy — 9,50 KB. M.

M3-3a MONTHBIX MO3AHUX MEPEKOTIOB OPUTHHAIBHBIN KYJIBTYPHBIN CIION BHYTPH MOMEIICHUS
COXpaHmIICA KpaitHe Majo (tommruHa He 6omee 0,20—0,30 Mm). [1o AToit mprunHEe OBUTO TOCTATOTHO
CJIO’KHO BBISIBUTH TPAHUIIBI KOHTAKTHBIX 30H MKy Pa3IMIHBIMU TOPU30HTAMH HAITAaCTOBAHHH.
OnHaxo, Cy/is 10 COXPaHUBIINMCS OCTaTKaM, Ci10i BHyTpH nomenienns C1 mpocen B ieHTpaibHON
YaCTH MOCTPOWKH TaK K€ KaK ¥ TIIMHSIHBIA TIOJT pAaHHETO MMOMEMNICHHs, 0 KOTOPOM TOBOPHIIOCH
BoIe. Ha ypoBHe cimost 3amonHsBIero momerierrne C1 3TOT y9acTok C 3aragHoi CTOPOHBI OBLT
00J10’)KeH MEJTKUMH TTOCKUMHU KaMHsIMU [Puc. 72]. He uckiroueHo, 4To mpu neperiaHupoBKe
KaMHHU OBLIH CTIETHAaJIHHO MOJI0KEHBI B TO MECTO JIJISl BEIPABHUBAHUS TTOBEPXHOCTH TIO/T HOBBIE
monsl. [Tox B momerntennu Cl He BBISBIEH.

Cr1o#i, 3ammoTHSBIINN TIOMEITICHIE, CEPBIN 30JUCTBIN, Pa3TUIHBIN 11O TNIOTHOCTH ¢ OONBIITNM
KOJIMYECTBOM MEJIKUX U CPEITHUX KaMHEeH. B HeM Tarxoke HaXOAWINCh MHOTOYUCIICHHBIE ()parMeHTHI
ampop I B. H.3. (TceBmOKOCCKHE aM(pOPHI TePaKJICHCKOTO TPOU3BOJACTBA U HEOTPEICICHHBIX
IIEHTPOB DTeupl, a Takxke aMmdops! TunoB A, B u Tuma Baykos C 1116) 0610MkH KpacHOJIAKOBOM
KPY>KaJTGHOM ¥ JISTTHOU ITOCYNBI. B 9TOM e Topu30HTE HaiiIeHHBIC U PparMEeHTH! KePAMHUKH TICPBIX
BEKOB JI0 Hameil 3pbl. OHAKO OHM COCTABIISIIH JHIIE 3,5% OT 00IIIero ymcia Haxo/0K.

B ceBepo-zamannom yrmy momemienust Cl, Ha ypoBHE OCHOBaHUS CTCHBI 19 W BEITIE
00HAapYKEHBI KOMITAKTHO JICYKABIITHE KPYITHBIC KYCKH 000IKECHHOU TITHHBI (IEINHBI?) U KPYITHBIC
kamaH. Hexoropeie meunnasl uMmenn O00pTuk. COXpaHHOCTh KOHCTPYKIIMH ObLTa TIIOXast U ee
C TPYZIOM MOXHO ObLTO MaeHTUHUITHPOoBaTh. [InpuHa koHCTpYyKITMH — 0,60 M. TonmuHa euynH
— 4 cMm, BBICOTa OOPTHKOB — 110 6 CM. DTH (PparMeHTHI YCIIOBHO OBUTH OTIPECIICHEI KakK medb 1.
OpHako, He UCKITIOUCHO TaKXKe TO, YTO 3TO OBLIM YaCTH IepeHocHoro oudara [Puc. 73-74]. Ilpu
TMaTBHEHTIICH pacurncTKe MEX Iy TICUNHAMH M KaMHSIMHU 3a(UKCUpOBaH ciioi merwa. [loxg camoit
TITHHSHOM KOHCTPYKITHEH TOKe HaXomwIcs ciioi neruia [Puc. 75-76]. Cyns o HaxogkaM MEx Iy
(hparmeHTaM1 KOHCTPYKITMH JIByX HOXKEK ITCEBOKOCCKOM aM(pOpBI TepakIeiCKOTro MPON3BOJICTRA,
Ne 84/2014 [Puc. 77], n cunonckour amdopsr, Ne 80/2014 [Puc. 78], a Takke BEHYHMKA
kpacHonakoBoir Mucku, Ne 32/2014 [Puc. 79], u pparmenTa ropia ¢ IIeIOM JICITHOTO TOPIIKA,
Ne 39/2014 [Puc. 80], meub 1 MokeT OBITH OTHECEHA K TOMY K€ BPEMEHH, UTO M CJIOH, 3aITOJTHSI-
B KOHTYp romernienns Cl.

Ymuua «e» [Puc. 70-71] obHapyx)eHa y ceBepHO# rpaHUIlLl kBaapara 113. Ona mpoxoawiia 1o
muanu B-3 Mexay crenamu 17 u 19. Ha 3amame ynuria HaunHaIach OT BOCTOYHOTO (paca CTEHBI
13 momemenus C u majgee Ha BOCTOK MPOCICKHBAIacCh MPUMEPHO 0 KoHMA cTeHwl 17. EE
coxpanuBinasicss anuHa — 3,40 M, mupuna — oxoJio 0,90 M. ¥V cpenneit yactu crensl 17 3a-
(hMKCcHpOBaHO MATHO TUTOTHOTO TIIMHHUCTOTO TPYHTA, MOBEPX KOTOPOTO JIEKATH METKHEe KaMHU
BIIEPEMEIITKY ¢ KEPAMHUKON TIEPBBIX BEKOB J0 HAIIEH 3PHI (ITOJIOTHO BEIMOCTKH). Cpeu 00JIOMKOB
BBIJIETISIOTCS] (parMeHTHI POAOCCKUX aM(op. MOITHOCTE MyCOPHOTO CJIOSI, HCCIIEIOBAHHOTO Ha/T
BBIMOCTKOM YIHITBI «C», cocTtaBmsiia He Oomee 0,20 M. Cpeam HaxomoK, B OCHOBHOM,
HEBBIPA3UTEIBHBIA MaTepHan TEePBBIX BEKOB HamIeld 3pbl M MHOXKECTBO MEIKHX KaMHEH.
BrimocTKa, IpeAnoNoKuTENBHO, CYIIIECTBOBAA OTHOBPEMEHHO ¢ momereHuem Cl.

MMomemenue D [Puc. 81-85]. B 2009 r. na xBaaparax 107-108 Owmma oTkpeiTa cTeHa 14,
orpann4nBaBiias ¢ rora nmomemerne D.'° B xone pabot ciienyronmx ce30HOB OCTalbHask 4acTh

10 APCEHBEBA, LLI0JUTH 1 ap. 2009-2010b, ¢. 88-89.



130

MOMEIIIEHHUs BbIABIEHAa Ha TIomaaud kBajaparoB 116—117. Ilomemenune D B miane umeno
MPSMOYTONIBHYIO (hopMmy. OpHEHTHPOBAHO IIWHHON OChIO 10 JImHWH B-3. Ero mmpwuna mo
BHyTpeHHeMY KOHTYpY — 4,00 M, mmwHa 1o uann B-3 — 6,80 M. [Lnomaas momemnieHuss —
27,20 xB. M. CBOEIi 3a11aHOM CTOPOHOMN OHO TMTPUMBIKAIIO BIUTOTHYIO K yiHIIe «b», OT KOTOPOit ero
otaensina creHa 11. Ilomenienne D Ha rore MMeNno BBIXOJ Ha TEPPUTOPUIO BHIMOIIEHHOTO
KaMEHHBIMH TUTUTaMH TBOPUKA, HA CEBEPE COCEICTBOBAJIO C IPYTHM KOMIIIEKCOM, C KOTOPBIM OHO
nMeno nBe obmue cteHsl 11 u 18. BocTouHo rpanuiieil moMemeHus cryXmina creHa 21.

Crena 18 [Puc. 86] k HacTOsTIIEMY BPEMEHH OTKPBITA TIOUTH 110 BCEH THHE, 32 NCKITIOYCHUEM
HEOOJIBITION0 YJacTKa B 3alaJHON YacTH KBajpara 116, B MecTe ee MpearnonaracMoro CoOeTHHEHUS
¢ 3amagHoi creHoit 11. CTena orpaHndIMBaIa MOMEIICHHIE ¢ CeBepa U TIPOXOIUIIA 10 JTHHIH B-3.
B Oonpmre#t yacTh oHa COXpaHWIIaCh Ha ypPOBHE KaMHEW OCHOBAaHHWS, HIDKE TOPH30HTA ITI0JIa
noMeleHus. JIuiib ydyactok y rpaHuiibl kBajaparoB 116 u 117, nnunoi 2,20 M, BO3BbIIIAJNCSA HAJT
ypoBHeM Toia Ha BeicoTy 0,35 M. J[iMHa OTKpBITOM YacTu cteHsl 6,68 M. BepostHas niuHa —
6,83 m. llupuna crensr — 0,60 M. OHa coxpanmiack B BeicoTy Ha 0,79 M. Kiranka nBymurieBas,
ITOCTEIUCTAsl, COCTOsIIA U3 YILUIOIIEHHBIX KaMHEH CpeIHeTo pa3Mepa, MOI0KEHHBIX Ha TIMTHHUCTOM
pactBope. [Ipn pacurcTke cTeHB 00HAPYKEHBI CIEAYIONINE TPEIMETHI: IBa 00JIOMKa POJI0CCKOM
1 OJTMH KOCCKOH amdopsbl, 12 GpparMeHTOB ICEBIOKOCCKUX aM(Op TepakIeHCKOTO IPON3BOICTBA.

Ctena 21 [Puc. 87-89] — BoCcTOYHAs, OTKPHITA TIOJ MYCOPHBIM CIIOEM 3achIu packomna VII
(1957 r.) na xBanpare 117 u B ceBepHOii yacTu kBaapata 108 Hiwke ypoBHS mosa. OpHUeHTHpOBaHA
o muauu C—10. Ctena mocTpoeHa BIeperwiéT co creHaMu 18 u 14 i cocTaBisiia ¢ HUMHU TIPSIMbBIS
yriel momenienns. CTeHa coopykeHa U3 KPYIHBIX, CPETHUX W MENKUX KaMHEeH Ha TIIHHHUCTOM
pactBope. Knmaika nBynuiieBasi, HOCTENNCTas, TPEXCoiHas. [{mHa CTeHBI 110 BHEITHEMY KOHTYPY
— 5,40 M, mupuna — 0,60-0,65 M. BbicoTa OT €€ 0CHOBaHHUS 110 BHEIIHEMY KOHTYPY COCTaBJIsIa
moutu 1,00 M. CrieryeT OTMETHTh, 9TO HIKHHE KaMHHU KJIaJKH BOCTOYHOTO MAHIUPS CTEHBI
21 cnerka BBICTYIArOT HapyxKy, npumepHo Ha 0,10-0,15 M. Haxomok nipu pacuyucTke CTEHbI HE
0OHAapYKEHO.

Crena 14 [Puc. 90] orpannumBana moMerieHne ¢ Iora 1 OpUEHTHPOBaHA 0 JIMHUN B—3.
CoxpaHmiach BOCTOYHAS TIOJIOBHHA CTEHBI Ha BbICOTY 10 0,16 M. BeisBnennas mmuaa — 4,10 M,
mpuHa — 0,80 M. Knajka aBynuiieBas, mocTenucTas, TpexcioiHas. BoCTOUHBIN KOHEI CTEHBI
COEIMHEH TOJT MPSIMBIM YTIIIOM co cTeHoM 21. Ha 3amane, B cpeiHel yacTu JUIMHBI TTOMEIIEHUS, OHa
3aKaH4YuBaeTcsi moporoM mupuHon 0,90 M, OT KOTOPOTO YIIEJENIH /1Ba TUIOCKUX KPYITHBIX KaMHSI.

Crena 11 [Puc. 91] — 3amamgnas. B rpanuiiax moMerieHus OHa IPAKTHIECKH HE COXPAHUIIACH,
Tak Kak OblTa pa3o0OpaHa J0 OCHOBAaHMS erie B ApeBHOCTH. OT He€ ocTajach JUITH HETyOoKas
TpaHIIes o (GpyHIaMeHT, pa3IemsBIIas 3anaJHy0 TPaAaHUILy TIOJOB U ynuily «b». OgHako 3Ta
CTEHa MTPOJIOJIKAIACh JANBIIIE Ha FOT M OTPaHWYHBAIIa C 3aajia CocelHee moMenieHne A. JTa yacTh
cTeHsl ObITa OTKpBITA Ha KBampaTax 102 (B 2007 romy)!! u 107 (B 2009 roxy).'? [IuprHa cTeHBI
B rpanuiiax nomemienus A — 0,60 m, Beicota — 110 0,47 M. B ceBepHoii yactu kBajparta 107 eé
KJIa/IKa Tak)Ke ObUTa CHITBHO paspytieHa. OT He€ COXpaHWUIICS JIHIIH OMH KaMEHb JIMIIEBON KITAKH,
MapKAPYIOIWANA JWHUI0 CTeHbl. [lo aHalorMm ¢ W3BECTHBIMH YaCTSIMH CTEHBI MOYKHO
PEeKOHCTpyHpoBaTh €€ pparMeHT 1 B moMeniernn D. Kianka nBynniieBas, mocTenucTas, CIIoKeHa
Ha TIMHUCTOM PacTBOpE M3 CPeTHUX KaMHel. B ocHoBaHWe monokeHs! Ooiee KpyIHbIe KaMHH.
O6mras mmuHa cTeHs! cocTasisieT 13,00 M. JimiHa cTeHbl B TpaHuIlax moMerieHus: D Mora ObITh
okxoyio 4,00 m. IIpu pacumcTke TpaHIIen Mmoa cTeHo# 11 OB HalIeHB HEMHOTOUYHCIICHHBIC
00JIOMKH JUTMHUCTUYIECKON KepaMUKH: (GparMeHTHI POIOCCKUX (5 e11.)  KocCKux (4 em.) amdop,
a Takke (pparMeHT YepHoJIakoBOTO cocyna. Kpome Toro, 3mech ke 00HapyKeHBI TpH PparMeHTa
aMdop MepBEIX BEKOB HAIEH 3pbl 1 33 00JI0MKa JICTTHBIX COCYIIOB.

1 APCEHBEBA, I1Iom1b 1 1p. 2006-2008b, c. 48.
12 APCEHBEBA, IIoJ1b 1 1p. 2009-2010b, c. 88-89.
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[loutn mTO BCcel TOBEPXHOCTH BHYTPHM KOHTYpa TIOMEMICHHS TIPOCIEKEH XOPOIIO
COXPAHUBIIIHIACS TTOJI, KOTOPBIH HMEIT HECKOJBEKO ypoBHEH [Prc. 92]. 1o — TMHKUCTEIH, IITOTHO
yTpamOoBaH. Ha HeMm BHIHBI clleqpl TTOkapa B BUAC YEPHOM 30JBI U ceporo mersia. B mory
00HapyKeHBI TaKke X03sHicTBeHHBIE sIMBI 4/2/2013, 5/2013 1 6/2013 [Puc. 81-85, 93]. B cioe
oJia ¥ HaJl HUM OOHapy’KeHBI CIIeTyIOIIe HaX0KU: IeBATh (PparMeHTOB CTEHOK M OJTHA PyYKa
pomocckoit amdops ¢ kieiimom, Ne 28/2014 [Puc. 94], onmHa cTeHKa CHHOTICKOH aM(OpHI, IEBATH
(hparMEeHTOB CTEHOK JICTTHBIX COCYIIOB, TEPOUHUK U3 PyUKH pogocckoii amdopsl, Ne 50/2014 [Puc.
95], auo memHoTO cocyna, Ne 89/2014 [Puc. 96], rmuasHOE mpsiciuie, Ne 59/2014 [Puc. 97],
JKEJIe3HBIN TBO3H, Ne 55/2014 [Puc. 98], deThipe KaMeHHBIX PHIOOTIOBHEIX Tpy3miIa, NeNe 35/2014,
54/2014, 57/2014, 58/2014 [Puc. 99-102], ogua 0610MOK XepHOBa, Ne 56/2014 [Puc. 103].

B nienTpanbHoOi yacTu moMmerenus, Ha pacctosann 0,60 M k 3amagy OT MBI 4/2 HaXOTUIICS
ouar [Puc. 81, 84-85, 93, 104]. O uMen OKPYTIIYIO B IIaHE (POPMY, COCTOSUT M3 TIOTHOU, MECTaMHU
CHJIBHO 000X0KEeHHOH, TTuHEL. lmameTp ouara — 1,44 m x 1,36 M. 1o BHemIHEMYy KOHTYpY odara
uMmeeTcs BaUK BbicoTon 710 0,05 M u mmpunoi 10 0,10 M. B BocTOUHON YacTH €ro moBepxXHOCTh
CJIeTKa paspylleHa. 3aroJHeHne o9ara — 30J1a BIIEPEMEIIKY C TPYHTOM.

$Ima 4/2/2013 pacnonaraigach B BOCTOYHOM YaCTH IMTOMEIICHHS, TOYHO TI0J] YPOBHEM JHA SIMBI
4/1/2013 [Puc. 81, 84-85, 93]. I'oprmoBuHa MBI IIMEJTa B IHIaHE OKPYTIIyIo dopMmy. Jmamerp 1o
BepxHeMy KOHTYpY — 0,58 M, muameTp o may — 1,38 M, ryomna — 1,78 m [Puc. 105]. B pa3pese
sma 4/2/2013 ycedeHHO-KOHYCOBUIHOW (OPMBI CO CJIeTKa BBIMTYKJIBIMH B CpeaHEH dYacTh
CTeHKaMH. 3all0JTHEHUE PHIXJI0e, 30JTUCTOE C HEMHOTUMH MEJIKMMHU KaMHSMU, KOCTSIMH )KHBOTHBIX,
pBI0 ¥ HEOOIBITUM YHCIOM (parMeHTOB KepaMUKH. OTMETHM HAWACHHBIM (parMeHT CTCHKH
merapckoit gamm, Ne 46/2013 [Puc. 106]. 3amonHeHne B IpUIOHHON YacTh OoJee TioTHoe. B HeMm
0OHapyKeHBI: (PparMEeHT KOJIXHUICKOW aM(OpHI, PparMeHT pomocckoi ampopsl, TpU (PparMeHTa
am¢op HEeOIpeeIeHHOTO TIEHTPa U IMIECTh CTEHOK JICTTHBIX COCY/IOB.

$Ima 5/2013 pacmonoykeHa B CeBepo-3aIraHoi YacTh oMereHus Ha paccrossann 2,00 M k 3a-
may ot siMbl 4/2/2013 [Puc. 81, 84-85, 93]. B tutane oHa HeNMpaBIWIEHO-0KPYTIIOH (hopMbl. CTEHKH
SIMBI CJIETKA TTOKaThl, THO poBHOE. uamerp — 1,04 (CB-103) x 1,28 (C3-1OB) M, TiryOouna —
0,64 M [Puc. 107]. 3amomHeHIE IMBI PBIXJIOE, 30JTUCTOC C HEMHOTHMHE MEJKIMH KaMHSIMHU, KOCTIMHU
YKUBOTHBIX, PHIO M HEOOIBITUM YHCIIOM ITpeaMeToB. 60% cocTaBIstoT (pparMeHTHl TOHYAPHOI TT0-
cynbl (13 HUX 45% SIITMHACTHYIECKOTO BPEMEHH, OCTalIbHBIE — HeolpeaennMbl). Cpean HaXoIo0K
BBIZEISIETCS hparMEHT BEPXHEH YaCTH METapCKOW Jarmw co cienaMu pemonTta, Ne 81/2013 [Puc.
108], Tepounnk u3 pydku pomocckoit ampopsr, Ne 76/2013 [Puc. 109], a Takke KaMEHHBIH IO~
aTHAK, Ne 66/2013 [Puc. 110].

$Ima 6/2013 pacrnoaranace B IIeHTpe FOXKHOU acTu ioMerienus [Puc. 81, 84-85, 93]. B rurane
OHa MMella HeTPaBUIHLHO-OKPYTITYI0 (GOpMy, B yCeUeHHO-KOHYCOBHIHYIO (hopMy — B paspese.
CTeHKH ee clieTka BBITyKJIble, 00Ma3aHsl TuHON. J[HO poBHOE. JImametp ropmoBuabl — 0,50 M;
MaKCUMaJbHBIN nuameTp mocturaet 1,20 M, rmybura — 1,80 m [Puc. 111]. 3anmomnenne sMbl
PBIXJIO€, 30JMCTOE C HEMHOTUMHU MEJIKMMHU KaMHSIMH, KOCTSIMH YKHBOTHBIX, PHIO W HEOOIBITIM
KOITMYECTBOM KepaMudecKnx Haxofok. Cpemu Haxomok 50% ¢parMeHTOB TOHYapHON TTOCY/bI, U3
KOTOPBIX 36% OTHOCSTCS K TIEPBBIM BEKaM JI0 HaIIeH PbI, OCTaIbHBIE — HEONpeAeTnMbl. BHyTpH
MBI, B €€ 3alOJHeHUH, TOYHO IO TOPIOBHUHOM, JIe)KaJ MIOCKUN KaMeHb, KOTOPBI MOT OBITH
kpbimkoi. Cyst 1o pa3mMepam MBI, B HEH MOTJIO XpaHHUTHCS 0koito 750 KT 3epHa.

BpewMms ncnonb3oBaHus MOMENIEHUSI OTHECEHO K MEpPBBIM BeKaMm 10 Haiiei spbl. Ha Ham
B3IJISAI, 9TO OBLIO HE JKUIIOE IIOMEIIEHHE, a OOBIITON X03IHCTBECHHBIN KOMITIICKC, CBSI3aHHBIH ¢ Xpa-
HEHHUEM U TiepepaboTKoi 3epHa.
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SIMbI MepBBIX BEKOB Halllel IpPbl

$Ima 1/2013 pacnionaranach y FyKHON TpaHUIE! kBaapara 116 [Puc. 45, 112]. SIma okpyrrioit B riane
hopmel. Bepxawmii kKOHTYp HepOBHBIHA, nuaMeTp sMbl — 0,60 x 0,90 M, riryonna — 0,33 M. CTeHKHn
CHUITBLHO TOoKaThle. KoHmdyeckoe MHO cMemIeHo K 3amangaoi crenke [Puc. 113]. fIma 3amomaena
30JIUCTBIM TPYHTOM C KOCTSIMH M MEITKUMHU (hparMeHTaMH KepaMHUKH TIEPBBIX BEKOB HaIlleH ApHI.
B Bepxnem cioe 3amonHeHUs ssMbl (Ha miryouHe 0,06 M) HaliIeHO TOPJIO OpaHKEBOTITHHSIHON
amdops! iepBoii mooBUHEI 11 B. H.3., Ne 88/2013 [Puc. 114].

$Ima 2/2013 pacnionaranack Ha kBazpate 116, B 0,20 M x ceBepy ot simbl 1/2013 [Puc. 45, 112].
SIma okpytioii B mane (popmbl. CTEHKH OTBECHBIE, THO HEPOBHOE, C TOPYAIIMMU KaMHSIMH, U OCTa-
TKaM¥ TJIMHEI BIOJB CTEHOK. Pa3mepsl ssmbl: muametp 1o muann C—10 — 1,30 M, o imanu B-3
— oxkoyo 1,20 M, rmyouna — 0,48 M [Puc. 115]. 3anonmHenne 301mCTOC, ¢ PHIOLEH UEMTyeH,
KOCTSMH KUBOTHBIX U PBIO, @ TAKXKe KyCKaMU 000KKEHHOH TIIMHBL. 3/1€Ch JKe HallIeHO HECKOIBKO
HEBBIPA3UTEIBHBIX 00JIOMKOB KEPAMHUKH.

$Ima 3/2013 pacmomnaranacek Ha kBazgpare 116, B 0,5 M k ceBepo-BOCTOKY OT siMbI 2 [Puc. 45,
112]. SIma oxpyminoit B tutane popmbl. CTEHKH OTBECHBIE, ¢ YCTyaMu. [lHo poBHOE. J[maMeTp sMbl
o yauH C—H0 — 1,20 M, o muanu B-3 — 1,40 M, iryomra — 0,36 M [Puc. 116]. B Bepxueit
YacTH 3aIllOJTHEHUS HAXOJWJIach MOIIHAS MPOCIONWKA PHIObEH dYemryw, a TakKe M KyCKH 00-
OXOKEHHOM TuHBL TosmuHOM 0,02 M, TO-BUAMMOMY, OCTaTKM oyara. B ocrajgbHOM 4acTu
3aMOTHEeHNS] HaWIEeHbl OOTOpEBIINE KOCTH KUBOTHBIX W pbIO. DparMeHTH KepaMUKH
MaJIOYHCIICHHBI U HEBBIPA3UTEIbHBL.

Eme omna ssma — 4/1/2013 — OblTa BIyIIeHA YXKE ¢ YPOBHS pa3pylICHUS apXUTEKTYPHBIX
COOpYKEHUH Ha ydacTKe.

SIma 4/1/2013 pacmonaranacek Ha kBaapate 117, B 0,71 M K ceBepo-BOCTOKY OT €ro [OTo-
-3amagHoro yria [Puc. 81]. BepxHuii KOHTYp sIMBI OBLT TIEPEKPHIT IMTPOCIOHKOM 30161, Y ceBepHOI
W 3aMaJHOW YacTH SMBl HAXOIMJINCH TJIOCKHE TUINTHI, KOTOPBIMU OHA, TO-BUINMOMY, ObLia
obmnoxxena [Puc. 117]. SIma oBanpHOI B 1ane ¢popmel. EE pazmepsnr: 1,30 M (C-HO) m 1,10 m (B-3).
SIMa 3amosiHeHa YUCTOM 30J101, B KOTOPOM HAXOJUIIUCh KOCTH KPYITHOTO )KUBOTHOTO, IPEBECHBIN
yroiab W Menkue ¢GparMeHTsl kepamuku [Puc. 118]. JlHoM SMBI CIIy»XWJ TIIMHUCTHINH TIOJ
nomerienus D (I B. 1o H.3.), OCTaTKH KOTOPOTO 3ajeTajii HIKe. B MeHTpabHON YacTH JHA
HaxOAMIOCh 3a0NTOE TIIMHOH yCThe Oosee panHei sMbl 4/2/2013.
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Summary

Tanais. Archaeological fieldwork 2012-2014

W latach 2012-2014 ekspedycja archeologiczna Osrodka Badan nad Antykiem Europy Potud-
niowo-Wschodniej i Instytutu Archeologii Uniwersytetu Warszawskiego kontynuowatla prace
wykopaliskowe w zachodniej czgsci Tanais — wykop XXV.

Prace prowadzone byly w gtownej mierze we wschodniej czg¢sci wykopu XXV — kwadraty
112-114 1 115-117. Ich celem byto odstonigcie pozostatosci hellenistycznych fortyfikacji i frag-
mentu zabudowy miasta znajdujacych si¢ na poétnoc (kwadraty 115-117) i potudnie (kwadraty
112-114) od bramy miejskie;j.

Kwadraty 112-114

W kwadracie 112 odstoniety zostal fragment kurtyny muru obronnego I oraz ulicy ,,b”. W tej
czesci wykopu XXV zachodnie lico muru obronnego zostalo niemal calkowicie rozebrane
W pozniejszym okresie historii miasta. Wschodnie lico muru obronnego zachowane byto do
wysokosci 0,46 m. Na zachdd od muru obronnego odkryta zostata warstwa substrukcji wykonanej
z drobnego thucznia kamiennego i gliny calcowej. Jej szerokos¢ dochodzita do 1 m.

Prace prowadzone w kwadratach 113—114 doprowadzity do odstoni¢cia znacznej czesci da-
towanego na [ w. p.n.e. pomieszczenia C. Znajdowato si¢ ono 1,00—1,15 m na wschod od kurtyny
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I muru obronnego. Od zachodu pomieszczenie to ograniczone byto murem 13, od pétnocy murem
17 stanowigcym jednoczesnie potudniowg granic¢ pomieszczenia B. Podtoga pomieszczenia
wykonana zostala z ubitej gliny. Na poziomie podlogi pomieszczenia przy wschodnim licu muru
13, okoto 0,25 m na potnoc od potudniowego profilu kwadratu 113, odkryte zostaty pozostatosci
gliniano-kamiennego pieca nr 2. We wschodniej czes$ci pomieszczenia C w glinianej podtodze
znajdowala si¢ cylindryczna jama zasobowa (jama 1/2014) o glebokosci 1,25 m.

W pdzniejszym okresie swego funkcjonowania powierzchnia pomieszczenia C zostata ograni-
czona zbudowanym od poinocy murem 19 oraz murem 20 od wschodu. Pomigdzy murami 17 1 19
powstala wtedy ulica ,,c” o szeroko$ci okoto 0,90 m.

Kwadraty 115-117

W kwadracie 115 odstonigte zostaty poéinocna czes¢ ulicy ,,b”, biegngca wzdhuz kurtyny muru
obronnego II, oraz pomieszczenie D o powierzchni 27,20 m?. Byto ono ograniczone murami 18
(od potnocy), 14 (od potudnia), 21 (od wschodu) i 11 (od zachodu). Podtoge pomieszczenia
stanowita wielokrotnie odnawiana polepa. W jego centralnej czesci znajdowato sie okragtle,
wytozone gling palenisko o maksymalnej $rednicy 1,44 m. W podtodze pomieszczenia D znaj-
dowaly si¢ rowniez trzy jamy zasobowe — jama 4/2/2013, 5/2013 1 6/2013.

W warstwach $mietniskowych znajdujacych si¢ powyzej pomieszczenia D odkryty zostat ho-
ryzont z trzema jamami (jamy 1/2013, 2/2013 i 3/2013) datowanymi na okres rzymski. Czwarta
z jam (4/1/2013) datowanych na pierwsze wieki naszej ery odkryta zostala bezposrednio nad jamag
4/2/2013. Jej dno stanowitla podtoga pomieszczenia D. Wylot wczesniejszej jamy 4/2/2013
przykryty zostat warstwa gliny.
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Puc. 4. dparMeHT pydKH po0ccKoil aM(opsl Puc. 5. ®dparMeHT pydyKH po1occKoit aMmQopsl
¢ knerimom, Ne 7/2012 ¢ knerimom, Ne 52/2012
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Puc. 7. ®parmeHT KpacHOIakoBOM Mucku, Ne 6/2012
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Puc. 8. ®parmeHT KpacHOIakoBOM Mucku, Ne 8/2012
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Puc. 12. Koctsinas npokoska, Ne 4/2012
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Puc. 13. ®parMeHT pydku porocckoit ampopbl Puc. 14. ®parmenT pydku pomocckoi
¢ kieiimom, Ne 24/2012 amdopsi ¢ kieiimom, Ne 38/2012
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Puc. 19. ®parmeHT pydku CHHOIICKO# aMpopsI ¢ kireiimom, Ne 23/2012
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@550 1 2 3
T.XXV.2012.25p

Il N s

Puc. 24. JIno wepHomakoBoro cocyma, Ne 25/2012

Puc. 25. JIno yepHonakoBoro omroma, Ne 17/2012

QY

S B
T.XXV.2012.450
ah

-

-
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Puc. 35. Packon XXV, kB. 112—113, octarku kypTussI [, BUj ¢ ceBepa

Puc. 36. Packonn XXV, kB. 112-113, octarku kypTuHsI I, BUj ¢ rora
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Puc. 42. Packonn XXV, kB. 113, ynuma «by», BUI ¢ rora
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Puc. 48. Tlomemenne C, Bu ¢ FOro-3amaja
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Puc. 49. Ilomemmenne C, KaMeHHO-IIIMHSAHAS TIe4b 2 TIOCIIE pa300pKu BHYTPEHHEH TIIMHUCTOH 4acTH,
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Puc. 57. SIma 1/2014. Crparurpaduueckuii pazpes 3anonHeHus sMbl o suanu C—1O,

BHUJI C BOCTOKA, CBEPXY
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Puc. 59. ®parment xonxuackoit ampopsr, Ne 95/2014
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Puc. 60. ®parmenT BepxHel gacTu JemHoro cocyna, Ne 70/2014
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Puc. 65. XKenesnsiit HOX, Ne 49/2014
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Puc. 69. KamenHoe perdoonoBroe rpy3mio, Ne 76/2014
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Puc. 71. Ilomemenue C1, Bua ¢ BOCTOKA
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Puc. 75. Pa3pes uepes ocTaTku MUHIHBIX KOHCTpYKnii meun | B momemenuu Cl, Bup ¢ ceBepa
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Puc. 80. ®parment ropia jgerHoro ropiuka, Ne 39/2014
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Puc. 82. ITomenienne D B kB. 115—117 B Havyane padot 2014 roxa, mocie 3a4uCTKH I10J1a, BUJ C CeBepa
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Puc. 84. ITomemenne D B kB. 115—-117 B iporiecce padot 2014 roaa, Bu ¢ BOCTOKA
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Puc. 87. Crena 21 nomemenust D, Buj ¢ ceBepa
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Puc. 92. Cesepo 3amagablil yroi moMenieHus D ¢ yqacTKoM 3a4iCTKH Pa3HBIX YPOBHEH
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Puc. 109. TepouHuk U3 pydKkH pPOIOCCKOM Puc. 110. KameHHBIN TOATATHIK,
amdopsr, Ne 76/2013 Ne 66/2013

-2,44 2,45

—-=3,60

Puc. 111. ITan u paspe3 simbl 6/2013 B nomemenun D

177



B

Puc. 112. Packon XXV, kB. 115-117, saMbI IepBbIX BEKOB H.D., BUJI C BOCTOKA
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MUSAWWARAT ES-SUFRA — IN SEARCH
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Abstract: Laboratory analysis of pottery discovered at Musawwarat es Sufra revealed the presence of wares
made from wadi clays, hafir clays and alluvial clays. Searching for the source of the raw materials was
carried out: 1) within the immediate vicinity of Musawwarat es-Sufra, aimed at obtaining samples of raw
materials from various wadis (searching for ceramic raw materials used to produce local pottery, i.e. ceramics
attributed to reference groups Mus 1-5); 2) within the immediate and wider vicinity of Musawwarat es-
-Sufra, aimed at finding raw materials from which samples identified as “probably local” could have been
made (these are mostly handmade vessels made of various raw materials with lower levels of aluminium
and a higher content of fluxes than samples attributed to groups Mus 1-5); 3) within the Nile valley, aimed
at sampling alluvial clays from various locations along the river (searching for ceramic raw materials used
to produce local pottery attributed to Clay Type A, i.e. ceramics made from Nile alluvial clays). Collected
raw material samples have been the subject of: plasticity test, firing test, chemical analysis, X-ray diffraction
analysis. Additionally, laboratory model studies were performed to check what impact the chemical
composition of organic tempers and so-called kaolinitic temper has on the chemical composition and thermal
behaviour of ceramic sherds and the effect that adding various types of temper has on the mechanical and
physical ceramic properties of sherds, and whether their use is attributable to a valid technological reason
or simply to tradition.

Key words: Musawwarat es-Sufra, wadi clay, hafir clay, ceramic raw materials, chemical analysis, X-ray
diffraction, firing test, mechanical properties

Introduction

The first excavations at Musawwarat es-Sufra were carried out under the direction of Fritz Hintze!
between 1960 and 1968. In seven seasons of fieldwork he excavated several monuments: the Lion
Temple (IIC), the Small Enclosure (IB), the Great Hafir (IIG) and the Great Enclosure (IA), as
well as other buildings and a post-Meroitic Cemetery (IF). Excavations in Musawwarat were
finished for different reasons in 1968, and the Lion Temple was rebuilt during 1969—70. The results
of archaeological fieldwork within the valley of Musawwarat were published in several preliminary
reports; a classification of pottery from different areas within the Great Enclosure, the Small
Enclosure and the Lion Temple was presented by Karl-Heinz Otto.? Archaeological work was

! Professor of Egyptology at Humboldt University Berlin for Sudan Archaeology and Egyptology in 1968; see e.g.
between 1951 and 1980; founder of the Institute for Egyp- http://www.sammlungen.hu-berlin.de/dokumente/212/.
tology at Humboldt University, 1957, renamed the Institute 2 HINTZE 1962; 1963; 1968; 1971; OTTO 1967.
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resumed in Musawwarat es-Sufra thanks to the efforts of Steffen Wenig,® who was the head of the
project between 1993 and 2004. After a short exploration campaign in 1993 and a building
campaign in 1994, excavations in Musawwarat started again in 1995, funded by Deutsche
Forschungsgemeinschaft (DFG) for several years, and were mainly focused on investigations
within the Great Enclosure and on examining the issue of water management, as well as on
exploration of the surrounding area and stratigraphic relationships between different structures
within the valley of Musawwarat.* Next to archaeological fieldwork special attention was also
paid to restoration and protection of the monuments of Musawwarat es-Sufra.’> The results of
archaeological and restoration work were published in several articles, which included details
of the pottery recovered from different complexes; other pottery finds were only mentioned in
several other reports on archaeological fieldwork within the valley of Musawwarat.® Anne Seiler
prepared an in-depth study of the pottery from the Small Enclosure and studied the pottery from
two small trenches [224.8] and [224.9] from courtyard 224 of the Great Enclosure, where, during
an architectural survey in the 1995/96 season, a deposit of ash and pottery was found. The deposit
was originally excavated [224.12] by David Edwards and Hans-Ulrich Onasch in 1997 and
was interpreted as the dump of a pottery workshop; the pottery was studied in detail by David
N. Edwards and partly published in 1999.7 Some of the fineware specimens were studied by thin-
-section petrography and chemical analysis by Laurence Smith. A comparison with pottery
specimens from other sites (Meroe, Wad Ban Naga, Gabati, Qasr Ibrim) and analysis of clays from
Lower Nubia and the Meroe area and Gebel Umm Ali in Upper Nubia led him to think that some
of the finewares could probably have been produced at Musawwarat.? A second set of laboratory
analysis was conducted on samples of coarse ware pottery found in the Small Enclosure and Great
Enclosure and was carried out by Matgorzata Daszkiewicz and Gerwulf Schneider.’ The analysed
pottery sherds were made from clays of two geologically different regions and represent different
workshops. From 2005 to 2015 Claudia Néser!? led the project and with the inauguration of the
Qatar Sudan Archaeological Project (QSAP) in the 2013/14 season, multi-year funding enabled
the extension of archaeological research in Musawwarat es-Sufra.!' In addition to excavations
within the Great Enclosure, the research also includes Site Presentation and Management,
Protection Work, Restoration/Conservation, as well as a Community Project and the Graffiti
Project. Special attention was given to excavations in “pottery courtyard” 224 in the Great
Enclosure, the findings of which became the focus of a project under the auspices of the Berlin

3 Professor of Egyptology and Sudan Archaeology /
Meroitic Studies at Humboldt University Berlin between
1984 and 1999 (later names of the Institute: Institute for
Sudan Archaeology and Egyptology, Richard Lepsius
Institute, now: Seminar for Archaecology and Northeast
African Archaeology); see e.g. LOHWASSER, WOLF 2014,
pp. 7-8, with list of publications of Prof. Wenig, pp. 10-20.
* The DFG-funding was used for reprocessing the results
of Hintze’s excavations. Fieldwork, see e.g. WENIG, WOLF
1998a, pp. 24-37; 1998b, pp. 38—49; 1999, pp. 24-43;
2000, pp. 28—48. Water management, see €.g. SCHEIBNER
2004, pp. 39-64.

> This work was primarily financed by the Sudan Archaeo-
logical Society (SAG), founded in 1993 by Prof. Wenig.
¢ E.g. polychrome painted pottery of “waste-pit” K14,
MucHA 2005, pp. 7-13.

7 Excavation, see EDWARDS 1999, pp. 8-12; pottery, see
EDWARDS 1998, pp. 62—67; EDWARDS 1999, pp. 14-41;
SEILER 1998; SEILER 1999.

8 SMITH 1999, pp. 43-49.

> DASZKIEWICZ, SCHNEIDER 2001, pp. 80-91, GERULLAT
2001, pp. 64-79.

10 Junior-Professor at the Seminar for Archaeology and
Northeast African Archaeology (AKNOA) at Humboldt
University Berlin between 2004 and 2012, see e.g.
https://www.topoi.org/person/naeser-claudia/.

" Archaeological work in the years between the DFG- and
Qatar-funding was primarily financed by the SAG,
Auswirtiges Amt (Programm: Kulturerhalt), KAVA
(Kommission fiir Allgemeine und Vergleichende Archéo-
logie des Deutschen Archéologischen Instituts) and Topoi
(www.topoi.org/project/a-1-1, www.topoi.org/project/-
a-6-5); see e.g. WENIG 2004; SCHEIBNER, MUCHA 2009;
NASER 2013; NASER, WETENDORF 2014; NASER, WETEN-
DORF 2015.
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Cluster of Excellence 264 TOPOI in 2013.!2 To shed further light on pottery production and
consumption in Musawwarat, analysis of pottery sherds, raw materials and model analyses'® were
carried out by Matgorzata Daszkiewicz, Gerwulf Schneider and Ewa Bobryk.!* The analysed
fineware and most of the wheel-made coarse ware was made from ceramic bodies of similar
chemical and mineralogical composition and could be associated with local production (pottery
exhibiting the same chemical composition and thermal behaviour has not been noted at any other
sites).!> Most of the handmade coarse ware samples probably come from other workshops and
were not locally produced (in particular, the vessels made from Nile alluvial clays). In order to
identify the sources of ceramic raw materials necessary for local ceramic production, clay samples
and tempering materials were obtained in 2014 from the immediate vicinity of Musawwarat as
well as from the wider surroundings. Analysis of these samples and model analysis using these
samples are of utmost importance to identify securely the provenance of ceramic vessels found in
Musawwarat.

Research planned as part of Excellence Cluster 264 TOPOI project A-6-5

Taking into consideration all of the published studies mentioned in the introduction, as well as
the unpublished results obtained from analysis of pottery and raw materials (carried out by
M. Daszkiewicz, E. Bobryk and G. Schneider) recovered from sites located between Khartoum
and the Third Nile Cataract, it was concluded that new research should encompass:

a) fieldwork within the immediate vicinity of Musawwarat es-Sufra, aimed at obtaining
samples of raw materials from various wadis (searching for ceramic raw materials used to produce
local pottery, i.e. ceramics attributed to reference groups Mus 1-5'°);

b) fieldwork within the immediate and wider vicinity of Musawwarat es-Sufra, aimed at finding
raw materials from which samples identified as “probably local” could have been made (these are
mostly handmade vessels made of various raw materials with lower levels of aluminium and
a higher content of fluxes than samples attributed to groups Mus 1-5);

¢) fieldwork within the Nile valley, aimed at sampling alluvial clays from various locations
along the river (searching for ceramic raw materials used to produce local pottery attributed to
Clay Type A, i.e. ceramics made from Nile alluvial clays).

In addition, the following actions were also planned:
» analysis of materials potentially used as fuel (wood, dung);
» ceramic ethnoarchaeological studies involving sites featuring currently operational pottery
workshops within the immediate vicinity of Musawwarat es-Sufra and in the Nile valley,
interviews with potters and analysis of the raw materials they use;

12 Since 2014 the pottery project has been conducted with
funding from the Qatar-Sudan Archaeological Project and
the Berlin Cluster of Excellence TOPOI. Investigations
on pottery from courtyard 224 have been moved to the
PhD project of Manja Wetendorf at the Berlin Graduate
School of Ancient Studies.

13 This work was financially supported by the Warsaw
University of Technology.

14 NASER, DASZKIEWICZ 2013, pp. 15-22; DASZKIEWICZ,
WETENDORF 2014, pp. 99—104; DASZKIEWICZ et alii 2015,
pp- 89-91.

15 Analyses of other ceramic sherds were available for
comparison from the SDB. SDB = database for Sudanese
ancient pottery: this database of analyses compiled by
M. Daszkiewicz (analyses carried out by M. Daszkiewicz,
G. Schneider and E. Bobryk) currently encompasses 1235
ceramic fragments recovered from various sites dating
from the Mesolithic to the Christian period.

16 Mus 5 = a new, unpublished, reference group.
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« analysis of ancient ceramics from Meroitic/post-Meroitic sites within the immediate
vicinity of Musawwarat es-Sufra and samples of pottery said to have a Musawwarat
fabric,'” recovered from other sites in northern Sudan;

* laboratory model studies examining what impact the chemical composition of organic
tempers and so-called kaolinitic temper has on the chemical composition and thermal
behaviour of ceramic sherds;

» laboratory model studies examining the effect that adding various types of temper has on
the mechanical and physical ceramic properties of sherds and whether their use is
attributable to a valid technological reason or simply to tradition;

» laboratory model studies examining what impact the chemical composition of ashes derived
from various fuels has on the chemical composition and thermal behaviour of samples;

* laboratory model studies examining the alteration effect; in this instance, the studies
concern the impact of ambient conditions on pottery sherds taken from a ceramic deposit
in courtyard 224 of the Great Enclosure at Musawwarat es-Sufra.

The first stage of the fieldwork has been completed, as have some of the planned analyses and
model studies. During the course of fieldwork carried out in November 2014 (M. Daszkiewicz,
M. Wetendorf, G. Schneider), a total of 64 samples were taken of materials identified in the field
as potential ceramic raw materials. Samples were also taken of fuels (wood from local trees and
cow dung) and donkey dung, which is still commonly used as a temper today (ethno-ceramological
studies revealed that cow dung is used as a fuel and donkey dung as a temper added to ceramic
bodies). Preliminary results from studies on the impact of fuels on the chemical and phase
composition of ceramic sherds, and of the alteration effect, have already been published,'® as have
the results of model studies concerning measurement of mechanical and physical properties.!® The
present article details the results of analysis carried out on 27 raw material samples [Fig. 1], of
which 23 samples were taken from the immediate vicinity of Musawwarat es-Sufra [Fig. 2] and
four from locations along the route of a track running parallel to Wadi Awateb and leading from
Naga to a tarmac road. The analysis of four samples of Nile alluvial clays is also discussed.

Raw materials

Sampling

Bearing in mind the appearance of typical Musawwarat fabrics, where white- or whitish-beige-

-firing aggregates®® are visible in a sintered matrix, the search for ceramic raw materials was

focused on finding:

1) plastic raw materials with the same thermal behaviour as Musawwarat fabrics;

2) non-plastic raw materials which yield white- or whitish-beige-firing aggregates;

3) ceramic raw materials that could have been used, without any further technological measures
(addition of aforementioned tempers), for making local pottery.

17 DASZKIEWICZ, MALYKH, in preparation. 20 In thin-sections they are described as conglomerates of
18 DASZKIEWICZ et alii 2015. quartz with white coloured matrix (DASZKIEWICZ, SCHNEI-
19 DASZKIEWICZ et alii 2016. DER 2001, pp. 83, 86, fig. 5).
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Fig. 1. Locations from which raw material samples were taken in 2014.
Map, amendments made by the authors, showing underlying geology (map created by E. Bobryk).
Samples 1-27 (marked in green) are the focus of this article.
Solid red line = tarmac road; dashed red line = recent main tracks through Butana used by local people.
Kst = undifferentiated fluviatile sandstones and siltstones;

Kf = ferruginous horizons in the Kst sequence; Klac = bioturbated lacustrine silts and mudstones;
Pep = differentiated Proterozoic metamorphic rocks (Pepgns = gneissic area; Pepmg = migmatites);
Pepx = granulite facies variants of Pepgns;

Pey2 = syntectonic granitic intrusions and anatectic migmatites;

Pef = undifferentiated Precambrian gabbroic rocks;

Dsy4 = anorogenic syenitic rocks dated to the Devonian period, ring complexes;

Qal = Quaternary recent alluvium;

Qal2 = Quaternary older alluvium, raised terraces;

Qoz = old, often stabilised dunes at or beyond the current limits of true desert conditions

Fig. 2. Location of raw material samples in relation to the Great Enclosure
(map created by E. Bobryk based on Google Maps)
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One of the first objectives of this project was to obtain samples of various wadi clays and Nile
alluvial clays. Having made an assessment of the terrain surrounding the site at Musawwarat es-
-Sufra, it was decided to broaden the range of samples to include recent bottom-sediment from
local hafirs. These hafirs were either still partly filled with water or completely dry. Three samples
were taken from the Great Hafir, located within the site’s immediate vicinity [Fig. 2, points
1-32']: two samples of recent bottom-sediment (a less silty upper layer and a more silty lower
layer) and one sample from the topmost layer of the hafir wall — a location indicated by a local
potter, Amma, as the site from which she takes clay for making ceramics [Fig. 3]. Further samples
of recent bottom-sediment were taken from the Hafir Said, north-east of Gebel es-Sufra [Fig. 4];
a sample of whitish silty clay was also collected from the wall of this hafir [Fig. 5]. In the case of
dry hafirs, samples exhibiting significant shrinkage on drying were taken from the middle of the
hafir, e.g. from the Hafir Hamad behind Gebel Ma’afer [Fig. 6] and from the hafir in front of Gebel
el Ghafalla [Fig. 7]. In the case of wadis, raw materials were sampled from the middle of various
wadi beds. They included a loam sample taken from the middle of a wadi north of Gebel es-Sufra
[Fig. 2, point 4; Fig. 8], used by local villagers as a building material [Fig. 9]. Two samples were
taken from Wadi Ma’afer, near a small quarry: one sample was of a silty clay [Fig. 10, point 10]
and the other of a fine clay [Fig. 10, point 11].

Fig. 3. Location of samples taken from the Great Hafir in Musawwarat
(numbers correspond to those used in table 1).
Location no. 3 was indicated by a local potter named Amma
(photo M. Wetendorf)

2! The point numbers indicate the location of a given sam-
ple on the maps in Figs. 1 and 2.
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Fig. 4. Location of a sample of recent bottom-sediment taken from the Hafir Said,
north-east of Gebel es-Sufra (photo G. Schneider)

Fig. 5. Location of sample of whitish silty clay collected from the wall of the Hafir Said,
north-east of Gebel es-Sufra (photo G. Schneider)
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Fig. 6. Hafir Hamad behind Gebel Ma’afer, sample exhibiting significant shrinkage
on drying taken from the middle of the dry hafir (photo M. Wetendorf)

Fig. 7. Location of samples taken from a dry hafir in front of Gebel el-Ghafalla
(photo M. Wetendorf)



Fig. 8. Loam sample taken from the middle of a wadi north of Gebel es-Sufra
(photo M. Wetendorf)

Fig. 9. Loam (sample shown in figure 8)
is currently used by local villagers
as a building material (photo M. Wetendorf)

189
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Fig. 10. Location of two samples taken from Wadi Ma’afer, near a small quarry:
silty clay (point 10), fine clay (point 11) (photo M. Wetendorf)

Fig. 11. White clayey material sampled from the side wall of the Wadi es-Sufra
(photo M. Wetendorf)
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As stated above, a white raw material that may have been used as a plastic temper in the
ceramic bodies used for making pottery at Musawwarat es-Sufra was sampled from Hafir Said,
and a white clayey material was sampled from the side wall of the Wadi es-Sufra [Fig. 11]. White
sandstone, which may have been used as a non-plastic temper, was sampled from various locations
used during the Meroitic period and referred to as small quarries at the edge of Wadi Ma’afer
[Fig. 2, points 8, 9 and 12].

Nile alluvial clay samples were taken from the river bank [Fig. 1, points 28, 31, 32 and 43];
figure 12 shows the location from which alluvial clay was sampled near El-Geili.

The sampled raw materials that may have been used as plastic raw material differ distinctly in
colour and in their content of grains of silt, sand and gravel fraction [Fig. 13]. White temper may
have been represented by samples of white sandstone, some of which easily break up into sand-
-sized fragments because the grains are weakly cemented together; in the case of white wadi clay,
no sand-sized grains were observed macroscopically [Fig. 14].

Fig. 12. Sampling of Nile alluvial clay. Location from which alluvial clay was sampled

ADZ30.8 AD2359

near El-Geili (photo G. Schneider)
ADZ31.4 . AD234.5
o 3
%—

ADZ337

ADZ38.12 AD247 23

L
[

] 3
———

AD23T 11 ADZ245 24
' i Fig. 14. Samples of white kaolinitic sandstones
(AD230,8; AD235,9; AD239,12)
and white kaolinitic wadi clay (AD247,23)

Y S (photo M. Baranowski)

Fig. 13. Raw materials sampled in the area around
Musawwarat es-Sufra (photo M. Baranowski)
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Analysis

The first analysis to be carried out was a plasticity test, which included gauging the water of plas-
ticity (make-up water) content. Water of plasticity content was determined in 25 of the clayey raw
material samples presented in this paper. Details of these values are given in table 1 in g H,O per
100 g of dry clay. Water of plasticity is the amount of water required to bring 100 grams of clay
material to a plastic state (in practical terms this means that the material can be shaped into a ball
which will not feature any cracks, and which can, depending on the type of clay, have a certain
amount of pressure applied to it such that the ball will only become misshapen but no cracks will
appear). The content of water of plasticity ranges from 11 g to 34 g H,O per 100 g clay. Three of
the raw materials with a content of less than 20 g H,O per 100 g clay are not suitable for making
a plastic mass that can be satisfactorily formed; this is also the case with silty material
(AD259,20),%> which has a high water of plasticity content of 26%. The most plastic of the raw
materials analysed, requiring a greater amount of water, are represented by seven samples. These
include three samples of wadi clays (AD249,24; AD250,25; AD269,27), two samples of recent
bottom-deposits in hafirs (Great Hafir AD265,1; Hafir Said AD233,7) and a Nile alluvial clay
sampled near Shendi (AD292,32).

Conducting plasticity tests revealed which raw materials were suitable for making a plastic
mass that can be adequately formed, which, of course, does not mean that all of these raw materials
would have been used for making local Meroitic pottery. At the same time, non-pliable raw mate-
rials may have been used after they had been levigated.

The next stage of the project was to carry out a firing test. Briquettes for this test were formed
using a plastic mass and non-porous porcelain moulds which yielded dome-shaped samples; these
samples were then dried and fired in a laboratory furnace® at nine temperatures (400, 600, 700,
800, 900, 1100, 1100, 1150 and 1200°C). Two briquettes were fired at each temperature. One of
the briquettes was left whole, whilst a thin slice was removed from the middle of the second
briquette. Cut-sections were not made from briquettes fired at 400°C and 600°C due to the limited
amount of available material and because of the fact that none of the 100 analysed fragments of
Meroitic pottery deemed to represent local wares produced at workshops in Musawwarat es-Sufra
had originally been fired at a temperature below 700°C.>* Thus, after firing, thermal behaviour
could be observed both in whole samples and in cut-section slides (cut-section slides removed
from fired dome-shaped samples are the equivalent of cut-section slides removed from fragments
of archaeological pottery for the purposes of MGR-analysis). Based on the firing test it was pos-
sible to identify which raw materials exhibit similar thermal behaviour to that of Meroitic pottery
from Musawwarat es-Sufra.

The firing test is a routine test carried out by potters, allowing them to ascertain vital properties
such as shrinkage on drying, shrinkage on firing, or sintering temperature range. This test is also
very important in the reverse situation, when trying to identify the raw materials used in making
a known ceramic product — as in the case of an archaeological ceramic analysis. In this situation,
the thermal behaviour of the pottery is known (MGR-analysis), as is its chemical composition
and its mineralogical and petrographic composition,” and the aim is to identify the original raw

22 Each sample has two numbers. AD... is the sample labo- a soaking time of 1 hour at the peak temperature, a cooling
ratory number, whilst the number after the comma indi- rate of 5°C/min up to 500°C and then cooling with the kiln
cates the given sample’s location on a map (maps shown for 1 hour.

in Figs. 1 and 2). 24 Unpublished analysis results estimating Teq.

2 Firing was done in a Carbolite electric laboratory resis- 5 Based on the assumption that it is possible to carry out

tance furnace, in air, static, at a heating rate of 5°C/min, a comprehensive analysis of ancient pottery sherds.



193

material(s) that, when used with a specific technology, could have yielded this type of ceramic
product. It must be emphasized that without conducting a firing test, the results of chemical analysis
and/or thin-section studies alone should not be used as the basis for determining whether or not
a raw material would have been suitable for making a particular type of pottery. The firing test
was carried out on 25 raw material samples. Figure 15 shows an MGR-chart of the firing test for
five raw materials, whilst figure 16 shows examples of briquettes made from 18 raw materials,
fired at 1200°C. Despite the fact that plasticity tests indicated the suitability of three samples
(AD242,15; AD243,16; AD244,17) for making a plastic mass that could be formed satisfactorily
[Table 1], the firing test revealed that they did not meet the criteria of raw materials suitable
for the manufacture of local Musawwarat es-Suftra pottery. As expected, when fired at 700°C (or
a little higher) the briquettes began to crack, which is linked to the expansion of thermally decom-
posed carbonates (calcite in this case); the cracking process, which results in splinters breaking
off from the briquette, occurred in briquettes fired at up to 1200°C. The deterioration of the samples
started to become apparent several days after firing (briquettes kept at room temperature). Figure
16 shows samples without any cracks (photographs taken the day after firing), while figure 15
shows the same samples featuring cracks and splinters. It is interesting that when viewed macro-
scopically in their unfired state these three raw materials look like the typical Musawwarat fabric;
one of them (AD242,15) is also similar in appearance, before cracks/splinters occur, after having
been fired at 1200°C [Fig. 16].

Briquettes made of Nile alluvial clays differed very distinctly from all other samples in the
firing test. Their characteristic feature is an over-melted matrix type [Fig. 17].

Sample after firing in air

1100°C 1200°C

® 0 000

® 8 90N
® 0 O

'000)S)0)O:

100010

By M Daschiewics & £ Bobevk Warsaw 2013

Fig. 15. MGR-chart. Clay specimens before and after firing in air (specimens formed using
plastic mass and non-porous porcelain moulds which yielded dome-shaped samples);
whole dome-shaped specimens and cut-sections of these specimens (photo M. Baranowski)



BIJNS-SO JeIemMeSNA J8 punoj A10130d o11010JA Suryew ul
Pash u0aq dALY ABW JeU) [BLIOJBW MBI € = O[qBIING SINSAT 350} SULILy ‘s)nsal uonoelip Aei-x ‘10jem Konseld ‘sojdwes posAjeue Jo 317 '] ‘qel,

194 |

LG umoJig-ysippal SOIWEI8D lzeavy  £g
Bunp Asyuop jo sayse glzav vE
S|gENNS Jou s lnos umolg-ysippal I ws fep sah (44 29z av  ¥e pusysg
s may NIno umoJg-ysippas (Bunp Asyuop + Aejo) Apog sak 6l €9z av €t
8|geyns jou Ao umoig-ysippal Apublis 'yo ws fejo je1An|je SN sak ve 9zav  Eer e9-3
8|qeyns jou nis may ninos umoJg-ysippal fep eianje aIN sah Ve zéz av  zg Ipusys
BRI mAos  umoig-ysippal Ajybis I 'yo ‘wis Rejo |eian||e s|IN saf 74 Loz Qv LE lpusys
S]gEyYNS jou o umoug Il ‘4D ‘ws Aejo jeianie siN sak 5Z €5z av 8z ebieN ueg pep
(suep o1) 1nojod Buoim PUES “[SI JIIS "SI dno umouq U0 ‘ws o fejo 1pem saf 62 oz av L2
2|geyins jou Wis jojol e NS usiumouq-ysibiag Ae|o pem ou Ll LGZ2aY 92 gajemy IDEAA
3|qeyns pues maj ‘Jis ma} NS paJ-ysiumoiq 4o 'wg Yy Aejo ipem saf 9z 0szav sz JeJEMMESNN WO AA-N 'IPEM
3|¢ENNS Jou pues maj Jis jew g s paJ-ysiumoiq Yo 'ws "y Reo ipem EEYS £e vz AY tZ ebeN Jeau ‘gajemy IPEM
Jadwa) AU NS a)ym-ysiueaib sjed s A (ysniym) Kejo ipem sah 9z vz a¥ €2 BUNS S3 IPEM
(ep 0}) Jnojos Buosm s NS umouqg M YD 'ws fep Jyey sahk ¢z ovz Qv zZ B||BIEYS) |2 [2029) JO JUOL) Ul IYEH
2|qeyns sjanelb maj ‘pues s NS pai-umoiq 4o 'ws o Aep Jyey sak £ gpz Q¥ Lz 2B BN 12099 puIyeq) pEWeH JueH
2|qelns jou Wis jojol e NS abiaq sjed | ysodap Ajis ou 9z 66z Y 0z J8ye e 229 jo doj uo) Auenb Big
Jadway 8] (ysifeiBrysmum) ysodap Ais \PZ a¥ 6l 18je | |3¢29) JO J0O} 84} Uo
‘Gbe ayojea 20 |0s] ‘puBs May NS umolg-ysippal 4o 'ws o Aep2 ey sak \Z SPZ a¥ 8l
2|geyns jou (leneib'pues) G6e 2o NS ysippal /'] 1jeY Jo ||em ay) jo Ked saddn sah 0Z Pz OY L1
2|geyIns jou (lsnesb'pues) G6e 0o NS ysippas sjed A ey Jo jlem ey} jo ped saddn saf 1z crzavy ol (1aje Bl (999D JO Juoly ul)
B|_NNS Jou (lenesB'pues) G6e 0o NS apym yspud M 13ey Jo ||em ay} jo ped saddn sof ¥4 vz av Gl BJI[BYY JyBH
sadws) b [IyM) JyeY Wouy Ino Bnp [eusiew ovz av ¥l
¢, uoneBina| Jaye s|anelb ‘pues ‘yis NS ystumolg-sbiag bl ysodap Apues ou gl gcz av £l
ajqeyns anelB 'pues yis) oul Ny NS ablag-ysimolq 4o '™ sodap jo safe| saddn 'fejo 1pe. sak 0z lE2av |1 134 BN IPEA
a|qenns anelb ‘pues Jis) jpul 8y, NS Usiumoiq:ysiymyabiac 4o M sodap jo Jake| 1amo| ‘Aejo Ipes saf 0z gz Ay 0l
Jadws} NS Usiiym I auojspues ajm ez av 2l
sadws) NS ysiym BUOJSPUES S)IUM Gezavy 6 iaje, e\ Ipepn Jo 26pa sy e
Jadwsy) NS ysiym ] BUOJSPUES S)IUM 0z aY 8 Kuenb jews
(yep o1) Inojod Buoim SEDIW LA [OSIfN NS umolg Yo 'ws "y fepa ey sak 62 cczay /L (elng s8 |2g29) Jo 1sES-Ylou)
Jadwsa /] 1By jo |lem ay) jo ped s|ppiw ZezaY 9 ples Jyey
¢ uoneBina| Jaye pues ‘jis NS abiag-ysiumolg A IPEM 2pISIND Ysodap ou Gl Pz AY S
¢ uonebina) Jaye sjanelB may ‘pues ‘Yis NS pal-ysiumolq Yo ‘ws 'y Aejo ipem sah 0z \gzavy v BINS -52 [2¢25) JO YUON
(wJep o3 ug 2y & ) s|geuns Wis NS umolg-pal Jiyey wouy no Bnp |eusiew sak [+74 162 av <
8|qeyns s NS ysiumoig YD 'ws "y (ped Jjamoy) fejo ayey sahk 1z goz QY Z (1esemmesnyy) JyeH jeain)
BN pues maj NS umo.g-ysippal Uo ‘ws Yy (Med saddn) fepo aiyey saf a9z Gez Ay |
(Rleaidoasossew) |adfy xuew inojoa ssew ansed [fejo 6ooL/O%H B] sdew
1s9) Bupyy saye suoisnjou) ansed-uou| 0,00Z1 ¥ Buuy Jeye sjedauiw e woJy Bujwuoy fyonse|d ‘ON uo
fupgeyng Jo uonoeig inolAeyaq [euuay ] uonoriyip Kes-x usodsp jo adf 10} a|geNS 10 J91EM ‘qe7 | "oN uonezieao




wadi clays

AD 236,10 AD 237 11 AD 250,25

AD 2314

AD 24924 AD 26927

various clayey materials

AD 238,13 AD 24215 AD 259,20

AD 243,16 AD 24417 AD 24723 AD 2913

recent deposit in the centre of various hafirs

AD 2337 AD 24518 AD 265.1 AD 2662

1cm
————

Fig. 16. Specimens of various raw materials fired at 1200°C
(macro photos M. Baranowski)

Nile alluvial clays

AD 261,31 AD 267 43

AD 253,28 AD 262,34

1cm
I

Fig. 17. Specimens of Nile alluvial clays (from left to right: samples
taken near Wad Ban Naga, Shendi, El-Geili) and alluvial clay sampled
directly from the river bank (AD262,34), fired at 1200°C
(macro photos M. Baranowski)
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The results of the firing test were taken into account in determining whether individual raw mate-
rials would have been suitable for making the pottery discovered in Musawwarat es-Sufra. Three
raw material samples may have been used following the prior removal (by sifting or levigation)
of any excess non-plastic particles in the form of grains in sand and gravel fraction. Seven raw
materials could not have been used for producing pottery found at Musawwarat es-Sufra in view
of their distinctly different thermal behaviour.?® For example, wadi clay sampled from Wadi Awateb
near Naga, which is a fat, very high-bloating clay [Fig. 16, AD249,24], can be ruled out because
of its thermal expansion. Three samples can be excluded because of their colour after firing, which
is far too dark (e.g. AD333,7 [Fig. 16]). Their colour is similar to that of pottery sherds made from
Nile alluvial clays, but in contrast to such sherds, these four samples have a sintered matrix type
(compare figure 16 with figure 17). Six raw material samples represent raw materials that may
have been used by ancient potters to make local ceramics. Those most similar to the Mus 1 — Mus 4
reference groups, both in terms of matrix type and colour after the firing test, are samples of wadi
clays AD237,10, AD250,25 and AD236,10 — the last of these following prior removal
of grains in coarse sand and gravel fraction. These raw materials do not require the addition of the
temper visible in Musawwarat fabrics; they contain naturally occurring whitish-firing aggregates
or intrusions of a white-firing raw material visible in the form of bands after firing [Fig. 18].

Clay samples fired at 1200°C

AD238,10 AD237,11

AD 242 15

AD 2651 AD 266,2 AD 2913
AD 24518 AD 2337 AD 248 22
AD 24821 AD 253,28 AD 261,31

0.5cm
S

Fig. 18. Cut-sections of specimens of various raw materials fired at 1200°C.
Samples of wadi clays AD236,10 and AD237,11 are very similar macroscopically
to local Musawwarat fabrics (macro photos M. Baranowski)

26 In addition, four of these seven samples feature carbon-
ates as non-plastic components, which is not noted in sam-
ples of Meroitic pottery found at Musawwarat es-Sufra.
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One sample (AD291,3), taken from the upper layer of a hafir wall — very probably material dug
out from the Great Hafir at Musawwarat es-Sufra,”’ fires a slightly darker colour than samples
Mus 1 —Mus 4, though it is similar to the colour of ceramic sherds referred to as “probably local”.?
Seven samples may have been used as tempers (whitish aggregates typical of Musawwarat fabrics).

Twenty-eight of the raw material samples were subjected to X-ray powder diffraction analysis,?
revealing in the case of 25 of these samples from the Musawwarat region [Fig. 1, points 1, 2,
4-25 and 27) that the clay mineral present in every one of them is kaolinite [Fig. 19 and 20]. Kaoli-
nite is not the dominant clay phase in the wadi clay sample taken from Wadi Awateb near Naga
(AD249,24). In this instance there is an equally abundant presence of clay minerals of the smectite
group, responsible for the earlier mentioned high-swelling of this sample (see firing test). As well
as the samples from Wadi Awateb, clay minerals of the smectite and chlorite groups are also present
in small quantities in wadi clays AD237,11 and AD231,4 [Fig. 20]. In contrast to wadi clays, all
of the samples representing recent bottom-sediments from the centre of the hafir have the same
phase composition: smectite, chlorite, kaolinite, muscovite, feldspars, quartz [Fig. 19]. In the other
clayey materials, kaolinite was the only clay mineral present [Fig. 19: AD242,15; AD259,20].
Muscovite occurs in most of the samples; plates of muscovite are easily visible macroscopically.
Quartz clearly predominates among the non-plastic components. White sandstone sampled from
a small quarry at the edge of Wadi Ma’afer is a sandstone in which sand-sized grains of quartz are
cemented together with kaolinite. All of the samples of white kaolinitic sandstone and white clayey
deposits from Wadi es-Sufra feature weak lines of anatase. Anatase and calcite also occur in three
samples taken from the upper layer of the wall of Hafir Khalifa [Fig. 19].

In contrast to the aforementioned raw materials, clay minerals of the smectite group predomi-
nate in samples of Nile alluvial clays, with kaolinite occurring as a minor mineral.

In the next step, chemical analysis was carried out on 30 raw material samples to reveal the quantity
of major and trace elements®® [Table 2]. Samples which, after the firing test, were deemed poten-
tially suitable for making Musawwarat fabrics following earlier levigation are characterised by
a SiO, content of over 80% and by low levels of vanadium (V) and chrome (Cr). Raw materials
which had too dark a colour after firing in relation to Musawwarat fabrics are characterised by
higher levels of magnesium (Mg) and calcium (Ca) in comparison with the chemical composition
of Meroitic pottery local to Musawwarat. The chemical composition of raw materials regarded

27 This is the clay used by the local potter Amma.

28 DASZKIEWICZ, WETENDORF 2014.

2 Analysis done by G. Kapron at the Faculty of Geology,
University of Warsaw. Powdered, pressed samples, start
position [°20], 3; end position [°20 ], 85; step size [°20],
0.026; scan step time [s], 1197.99; scan type continuous;
measurement temperature [°C], 25.00; anode material,
Co.

3% In this instance, chemical analysis by WD-XRF (wave-
length-dispersive X-ray fluorescence) was used to deter-
mine the content of major elements, including phosphorus
and a rough estimation of sulphur and chlorine. Total iron
was calculated as Fe,O5. Samples were prepared by pul-
verising fragments weighing ca. 2g (sample size was dic-
tated by the number and size of the non-plastic com-
ponents), having first removed their surfaces and cleaned
the remaining fragments with distilled water in an ul-
trasonic device. The resulting powders were ignited at
900C (heating rate 200C/h, soaking time 1 h), melted with

a lithium-borate mixture (Merck Spectromelt A12) and
cast into small discs for measurement. This data is, there-
fore, valid for ignited samples but, with the ignition losses
given, may be recalculated to a dry basis. For easier com-
parison the major elements are normalised to a constant
sum of 100%. Major elements are calculated as oxides.
The precision for major elements is below 1%; for trace
elements this rises to a maximum of 20% depending on
the concentrations. Accuracy was tested by analysing in-
ternational reference samples and by exchange of samples
with other laboratories. For major elements and the
most important trace elements, it is between 5 and 10%.
Preparation of samples for analysis was carried out by
M. Daszkiewicz ARCHEA, measurement using a PAN-
nalytical AXIOS XRF-spectrometer and the calibration
of Arbeitsgruppe Archacometrie by G. Schneider and
A. Schleicher in GFZ Potsdam (GFZ = Helmholtz-Zen-
trum Potsdam, Deutsches Geo-ForschungsZentrum GFZ,
Sektion 4.2, Anorganische und Isotopengeochemie).
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recent bottom-sediment
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Fig. 19. X-ray powder diffraction analysis of samples taken from various locations:
S = smectite, C = chlorite, K = kaolinite, M = muscovite, Q = quartz,
Fs = feldspars, Cc = calcite, G = goethite, A = anatase
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north of Gebel es Sufra

K Q q_a Q
AD234,5
Y N 3 I T T

outside wadi
Q
K Q north of Gebel es Sufra
SC Q
\_,\__u K |l Fs k1l «la Q Qq AD231,4

wadi clay

end of Wadi Ma'afer

K AD238,13
M K
outside wadi
Q
K Wadi Ma‘afer
sC K K Q

Q Q Q
F: c K Q Q Q QaQ QAD237,11

wadi clay, upper layer of deposit

Wadi es Sufra
Q
Cc QkgQ Q Q Qq Q QA0247,23
whitish clay
Q
K K Wadi Awateb, before wadi mouth
M ? M Q q Q AD269,27
Fs KL kKa? a g 9§ a
wadi clay/Nile old alluvium
K Q Wadi Awateb, N-W from Musawwarat
SC K AD250,25
v Es AiKJed @ % e o
wadi clay
Q .
sc K Wadi Awateb, near Naga
K K || Fs KQcQgqQa Q Q a Q o AD249,24
wadi clay
10 20 30 40 50 60 70 80

Position [°2Theta] (Cobalt)

Fig. 20. X-ray powder diffraction analysis of samples taken from various locations:
S = smectite, C = chlorite, K = kaolinite, M = muscovite, Q = quartz, Fs = feldspars,
Cc = calcite, G = goethite, A = anatase
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No. on
maps

Lab. | SIO, TiO, Al,O; Fe,0, MnO MgO CaO Na,0 K,O P,Os
No. | per cent by weight

vV Cr
ppm

Ni Cu Zn Rb Sr

Y Zr Nb Ba (La Ce

Pb Th Nd)| lLo.i.

TOTAL

11
10
25

21

Raw material samples collected within the vicinity of Musawwarat es-Sufra

raw materials that may have been used in making Meroitic pottery found at Musawwarat es-Sufra.

wadi clays
AD 237 7088 1.49 1936 5.22 0050 0.88 1.23 0.27 0.52 0.11
AD 236 7566 1.42 17.02 4.07 0.036 0.51 0.74 0.15 0.33 0.08
AD 250 59.31 1.50 25.1510.25 0.172 1.28 0.97 0.16 1.08 0.14
hafir clays
AD 265 7052 1.35 16.28 6.87 0.128 1.37 1.38 0.64 1.20 0.17
AD266 7376 1.30 1432 6.37 0.099 135 1.19 041 1.04 0.16
AD 248 7049 153 1643 6.25 0.082 1.49 1.86 0.75 1.00 0.13
a little bit to dark colour after firing
AD 291 6681 1.39 1993 7.70 0.121 1.34 1.05 0.29 1.17 0.21
wadi clays suitable after levigation
AD 231 8025 0.97 11.77 5.13 0.085 0.73 0.62 0.02 0.37 0.05
AD 234 8743 080 846 2.30 0.040 0.24 0.42 0.02 0.24 0.04
AD 238 8931 069 6.68 2.38 0.047 0.30 0.37 0.01 0.19 0.03

to dark colour after firing, to high Fe, Mg and Ca
AD 233 6597 160 1846 7.57 0.130 2.01 2.15 0.80 1.16 0.16
AD246 71.69 166 13.72 6.82 0.100 1.78 2.11 086 1.11 0.15
AD 269 6€6.51 1.39 17.52 8.08 0.128 2.00 2.30 0.66 1.29 0.14

distinctly different thermal behaviour
AD 249 66.85 1.28 18.32 8.32 0.114 2.03 1.54 0.27 1.10 0.17
AD 251 90.39 056 5.12 271 0.045 0.44 0.33 0.02 0.36 0.02
AD 259 76.26 1.49 1842 282 0.018 017 0.25 0.01 0.41 0.06
AD 242 60.49 1.50 24.18 8.96 0.008 0.22 4.36 0.01 0.21 0.07
AD245 7181 1.56 14.76 6.03 0.075 1.44 242 0.80 0.99 0.13
AD 243 58.12 1.44 2389 11.77 0.013 0.23 4.00 0.01 0.37 0.16
AD 244 61.08 1.41 22.28 10.29 0.024 0.40 3.85 0.09 0.44 0.14

white temper

white or whiitsh-grayish clayey materials
AD 232 7296 163 23.54 1.09 0.006 0.14 0.07 0.02 0.50 0.04
AD 247 67.27 1.68 27.29 1.73 0.009 0.09 1.43 0.01 0.44 0.04
AD241 66.97 1.53 26.04 3.68 0.007 0.06 0.83 0.27 0.45 0.06

kaolinitic sandstone, Hafir Khalifa (in front of Gebel Maafer)
AD 240 8255 1.83 13.71 1.41 0.010 0.00 0.32 0.02 0.08 0.07

kaolinitic sandstone, small quarry at the edge of Wadi Ma"afer
AD 230 8266 1.29 1429 1.21 0.011 0.10 013 0.01 0.17 0.14
AD 235 83.84 1.70 12.29 1.95 0.019 0.01 0.06 0.01 0.09 0.02

122 116
88 99
190 168

141 137
122 122
148 143

160 147

89 84
54 48
53 49

167 155
141 153
147 147

151 140
54 50
141 149
190 134
137 135
199 130
170 123

109 108
122 149
192 147

80 72

53 61
100 85

50
38
82

58
51
46

85

38
14
17

59
48
67

72
20
24
44
43
72
81

13
18
20

19

16
14

32
22
60

45
32
30

46

22
<5
<5

42
32
48

49
5
6

43

27

45

42

<5
7
<5

<5

<5
<5

46
31
67

67

53

52

71

83
11

19
1
49

87
60
91

41 141
36 109
37 164

48 107

13
8

49
26

14 10 28
raw materials not suitable to be used to produce pottery found at Musawwarat es-Sufra

72
63
70

73
15
14
22
55
34
42

7
12
16

11

8
7

43 175
40 178
51 189

48 128

14
12
7

37
49
76

34 168

10
13

12
13
12

<5

<5
<5

78
81

45
60
67
20

26

73 343
62 356
36 278

35 276
28 341
30 411

40 252

24 257
24 224
15 224

41 347
34 568
31 282

29 277
12 279
39 509
105 238
56 439
397 241
289 262

70 287
55 278
84 231
184 472

373 27

18
14
20

17
14
17

19
17
17

17

15
19
15
15
16

17
20
20
13

12

13 49 488 21

186
129
345

338
27
317

458

173
97
121

360
354
377

314
142
186
164
341
181
191

199
176
200

22
12
35

30
21
30

46

28

<5

32
21
37

35
<5
27
43
3

60
42
92

65
63
46

70
40
37

68
67
60

57
16

55
62

142 264
89 181

42
35
82

95
70
91

114 238

218 539

15

21

12

10

15

13

10

12

w

10

10

1

1

10

13
12

53 7.93
40 6.20
48 9.23

36 10.81
35 5.62
19 545

50 6.89

39 4.21
5 3.03
6 2.54

35 6.59
60 4.56
60 6.67

44 839
13 2.01
45 6.37
54 11.35
56 5.17
252 10.89
174 10.22

71 7.67
77 9.61
59 9.24

196 na

521 5.03
15 471

100.46
99.64
99.46

100.44
100.48
100.13

100.02

98.63
101.36
99.38

100.20
100.27
100.20

99.69
100.03
100.39

99.96
100.13
100.14
100.36

99.71
100.46
100.40

99.31

99.63
100.09

34

33

35

Contemponary pottery workshop in Shendi

clay

AD 262 64.84 1.71 1554 9.40 0.155 2.42 3.53 0.86 1.28 0.27 177 138 66 54 89 49223 32 338 24

ceramic body (clay + donkey dung)

AD 263 64.53 1.71 1547 9.47 0.163 2.43 3.67 0.88 1.35 0.32 180 134 65 57 95 54232 35 348 24

ashes of donkey dung
AD 278 €196 0.84 8.32 4.21 0.116 3.17 9.01 1.54 €6.82 4.01
ceramics made from ceramic body AD 263

68 63 49 133 190 47 440 21 139 18

AD 227 64.05 1.74 1583 9.56 0.156 246 3.54 090 1.44 0.33 171 134 67 65 97 52 229 37 348 26

409

424

464

399

23

28

na

65

67

31

1

46 67 8

na

11

49 6.60

22 5.84

na 7.43

42 1.42

99.74

100.74

99.20

100.27

28
31
32
43

Nile alluvial clays (along the river near: Wad Ban Naga (AD 253), Shendi (AD 261 and AD 292),

AD 253 54.58 2.85 17.26 13.09 0.206 3.03 6.00 1.30 1.39 0.31 273 166 73 71 126 49 301
AD 261 53.42 2.84 19.11 14.15 0.235 2.78 4.90 1.03 1.24 0.30 279 167 84 81 128 51 257 40 369 40 427
AD 202 53.09 260 20.74 14.43 0.260 2.60 3.95 0.78 1.24 0.31 277 165 94 92 130 60 217 44 372 41 424
AD 267 56.37 2.50 17.31 1243 0.196 2.85 545 1.24 1.36 0.29 256 153 72 72 118 52289 39 370 38 519

36 388 38 480

42
37
46
25

60
79
82
74

9
6
1
10

El-Geili (AD 267)

16
13
19
12

41 854
51 91
33 10.35
38 8.09

100.37
100.14
100.28
100.67

Tab. 2. Results of chemical analysis by WD-XRF. Analysis of samples ignited at 900°C and melted
(preparation by M. Daszkiewicz ARCHEA, measurements by G. Schneider and A. Schleicher GFZ Potsdam)
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(after the firing test) as suitable for pottery making is very diverse in terms of the content of both
major and trace elements [Table 2]. The main difference in chemical composition between samples
of wadi clays and recent bottom-sediments from hafirs is that wadi clays have a higher aluminium
content (19-25% Al,O;). The levels of MgO, CaO, Na,O and K,O in wadi clays are also generally
lower than those in hafir clays. An interesting case is sample AD250,25 (wadi clay collected from
a wadi north-west of Musawwarat), which has 25% Al,0; and 10% Fe,O;. Such a high level of iron
is typical of low-melting, much darker-firing Nile alluvial clays. Despite this very high iron content,
the colour of this sample does not differ from that of other wadi clays after firing at 1200°C.

Raw materials which the firing test showed to be unsuitable for manufacturing local Mu-
sawwarat fabrics are also highly diverse in their chemical composition. Samples AD242,15,
AD243,16 and AD244,17, taken from the top layer of the wall of Hafir Khalifa (in front of Gebel
Ma’afer), are distinctive in having a higher content of carbonates (expressed as 3.85-4.36% CaO)
than any other raw material samples from the Musawwarat area. These samples also have high
levels of iron (8.96—-11.77%, X-ray diffraction revealed the presence of goethite and/or hematite),
which, as in the case of sample AD250,25, did not result in the sample becoming distinctly darker
after firing; the colour is probably neutralised by the sample’s kaolinite content (22-24% Al,O5).
Two of these samples (those with more than 10% Fe,O,) have very high levels of yttrium
(289 and 397 ppm respectively), lanthanum (89 and 142 ppm) and cerium (181 and 264 ppm).
The high concentrations of these three trace elements are linked to the presence of monazite. High
levels of lanthanum and cerium were noted in one pottery sherd discovered at Musawwarat es-
-Sufra (AD087),%! but its yttrium content only amounts to 55 ppm, whilst the high potassium con-
tent and low titanium content of this sherd, as well as its different thermal behaviour, preclude its
local provenance. In contrast to the aforementioned three samples taken from the top layer of the
wall of Hafir Khalifa, the chemical composition of recent bottom-sediments from this hafir only
differs appreciably from that of sediments from other hafirs in having a higher CaO content (which
is higher than the CaO content noted in all analysed Meroitic pottery sherds attributed to the Mu-
sawwarat reference groups).

Chemical analysis of materials that could have served as temper macroscopically visible in the
Musawwarat fabrics as white-firing aggregates [Fig. 21] showed that not all types of white sand-
stone sampled from local quarries would have been suitable for use by Meroitic potters in Mu-
sawwarat es-Sufra. Two samples of white sandstone from a small quarry at the edge of Wadi
Ma’afer (AD230,8 and AD235,9) were taken for chemical analysis. The first of these is charac-
terised by very high levels of yttrium (Y = 373 ppm) as well as lanthanum, cerium and neodymium
(La=218 ppm; Ce =539 ppm, Nd = 521 ppm). This sandstone was not used as a non-plastic tem-
per in the ceramic bodies from which Meroitic pottery was made in Musawwarat. The second
sample was taken from the opposite side of the quarry. There is nothing distinctive in the chemical
composition of this sandstone, and it could have been used as a temper [Table 2]. However, it
should be noted that adding this sandstone to a ceramic body will result in an increase in its content
of silica rather than aluminium (sample AD235.9: 83.9% SiO, and 12.3% Al,0O5). A high alu-
minium content (23-27% Al,O;) occurs in the white-firing silty clayey materials sampled from
the wall of Hafir Said (AD232,6), the foot of Gebel Ma’afer (AD241,19) and the bank of the Wadi
es-Sufra (AD247,23).

Nile alluvial clays taken from the vicinities of El-Geili, Wad Ban Naga and Shendi differ distinctly
from wadi and hafir clays* because of their high levels of titanium (2.5-2.85% TiO,) and iron

(12.4-14.4% Fe,0O5). Their levels of MgO (2.8-3%), CaO (3.9-6.0%) and strontium (217-301 ppm),

31 DASZKIEWICZ, WETENDORF 2014, 32 Hafir clay = bottom-sediments.
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A Pottery samples after refiring 1200°C

224.40 (MD 888), MGR 56

22410 (MD8EE), MGR 102

224 3 (MD861), MGR 58

22424 (MDEEZ), MGR 99

[+

4224 14-002-024
(AD 082), MGR 110

14-224.14-002-019
(AD OTT), MGR 106
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e ——

Fig. 21. Pottery fragments after refiring at 1200°C:
A = local pottery made at Musawwarat, B = imports
(macro photos M. Baranowski)

which is geochemically correlated with calcium, are also higher than those noted in wadi clays
and hafir clays. Carbonates in the Nile alluvial clays are correlated with a higher strontium content
than that observed in clays from around Musawwarat (e.g. sample AD243,16 has 4% CaO and
78 ppm Sr, while sample AD292 has 3.92% CaO and 217 ppm Sr), which is attributable to the
calcium being of a different origin. Alluvial clays exhibit similar thermal behaviour to that
observed in pottery ascribed to the so-called alluvial group discovered at Musawwarat es-Sufra
[cf. Figs. 17 and 21]; however, their chemical composition reveals that they were not the raw
materials used for making pottery at Musawwarat.

In figure 22, the results of multivariate cluster analysis® are presented in the form of a dendrogram.
This analysis** takes into account the chemical composition of 85 pottery fragments (57 pottery
fragments attributed to Mus 1 — Mus 4, five samples attributed to the Mus 5 reference group,®
11 fragments identified as “probably local™*® and 12 fragments made of Nile alluvial clays)
and 12 raw materials (samples selected after plasticity and firing tests). Two major clusters were
singled out.

3 All discriminant, principal components and multivariate ~ aggregative clustering of a distance, Z-scores transforma-
clusters analyses were done in ARCHEA using the SYS-  tion of data, elements used: Si, Ti, Al, Fe, Mn, Mg, Ca,
TEM Package ClusCorr 98 on licence from the Weier-  Na, K, V, Cr, Ni, Zn, Rb, Sr, Y, Zr, Nb, Ba, La and Ce.
strass Institute for Applied Analysis and Stochastics, 35 A new reference group; publication in preparation.
Leibniz Institute in Forschungsverbund Berlin e.V. 3¢ DAszKIEWICZ, WETENDORF 2014, samples were classi-
3 Analysis using Euclidean distance and average linkage  fied as “probably local at Musawwarat or regional”.
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Fig. 22. Dendrogram of cluster analysis. Aggregative clustering of Euclidian distances using average
linkage, logged data, elements used: Si, Ti, Al., Fe, Mn, Mg, Ca, Na, K, V, Cr, Ni, Zn, Rb, Y, Sr,
Zr, Nb, Ba, La, and Ce. The first column shows cluster numbers used in figures 23-28,
see list of abbreviations in figure 23. The second column shows sample numbers
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The first of these encompasses all fragments of pottery made from fabrics Mus 1 — Mus 5,
“probably local” pottery and all raw materials. The second major cluster is represented solely by
pottery fragments made from Nile alluvial clays. This analysis indicates that the greatest similarity
with Musawwarat pottery in terms of chemical composition is exhibited by wadi clay AD237,11
and by a raw material used by a local potter’” (AD291,3). The same picture also emerges when
taking into consideration discriminant analysis [Fig. 23],’® demonstrating the good discrimination
of these groups. The same groups are also evident in principal components analysis [Fig. 24].

A loading plot [Fig. 25] attests to the significance of elements such as Ti, Fe, Mg and Ca in group-
ing the samples.

XY plot of cluster membership of Class
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Fig. 23. Discriminant analysis. Plot of the first two canonical variables (CanVarl-CanVar2):
C1 = pottery found in Musawwarat es-Sufra belonging to reference groups Mus 1 — Mus 5;
C2 = pottery found in Musawwarat es-Sufra made from various clays described as “probably
local”; C3 = pottery found in Musawwarat es-Sufra made from various Nile alluvial clays;
C4 = wadi clays; C5 = raw materials from hafir walls, including material used by
a local potter; C6 = recent bottom-sediments from various hafirs

37 The earlier mentioned potter named Amma, who lives
in a nearby village to the site at Musawwarat es-Sufra.

38 Uniform coding is used in the dendrogram, discriminant
analysis, principal components and biplots: C1 = pottery
found in Musawwarat es-Sufra belonging to reference
groups Mus 1 — Mus 5; C2 = pottery found in Mu-

sawwarat es-Sufra made from various clays described as
“probably local”; C3 = pottery found in Musawwarat es-
-Sufra made from various Nile alluvial clays; C4 = wadi
clays; C5 = material from the walls of hafirs; C6 = hafir
clay (recent bottom-sediments).



PComp2 (14.7%)

XY plot of cluster membership of Class

=

u
e L.
O g }{{.2‘ DEDX
Ch
A O
- £ 4 | o
A1 ﬁi 7 5 A3 -15 iy 5
2 oo B
n ” A .

X 4

o

PComp1 (52.3%)

Oc1 mCc2 OcC3
v
v

pottery found in Musawwarat

XC4 ©C5 ACE
\ J

~

ceramic raw materials
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Fig. 25. Loading plot for the plot shown in figure 24
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Imported pottery (namely samples of ceramics made from Nile alluvial clays) can be clearly dis-
tinguished from all other samples, even without the use of multivariate statistics. Figure 26 shows
a biplot of iron content versus sodium content. Pottery sherds grouped under “Nile alluvial clays”
are distinctive in having higher levels of iron and lower levels of sodium than those noted in other
sherds and local raw materials. All of these samples have an over-melted matrix type after refiring
at 1200°C, which is linked to higher levels of fluxes. All pottery sherds made from Nile alluvial
clays [Fig. 27, C3] have a flux content of more than 15%. None of the local or probably local
sherds, nor any of the samples of wadi and hafir clays and clays from hafir walls, have an equally
high level of fluxes. Flux content varies in local pottery (C1 = Mus 1-5) from 6% to 10%. The ex-
ception to this is one sample (MD894) with a flux content of 11.87%; this is the only sample rep-
resenting group MGR 103.* One raw material sample was attributed to this ceramic group: wadi
clay AD237,11. Samples from cluster C2 are characterised by a flux content of 10-14%; here,
there is also one exception — sample AD074, which has fewer fluxes (8.80%). It is the only sample
representing group MGR 105. A raw material used by a local potter (AD291,3), one wadi clay
(AD249) and one hafir clay (AD233) were also attributed to this group. The remaining hafir clays
are characterised by the same sum total of fluxes as C2 pottery, but they have a lower Al,0,/Si0,
ratio, which is linked to an increased quantity of sandy and/or silty grains of quartz.
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pottery found in Musawwarat ceramic raw materials

Fig. 26. Biplot showing levels of iron (as Fe,O5 in per cent by weight) versus levels of
sodium (as Na,O in per cent by weight); C1-C6 = see description of figure 23

39 NASER, DASZKIEWICZ 2013.
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Fig. 27. Biplot showing sum of fluxes (in per cent by weight) versus ratio of Al,O;
to SiO, (in per cent by weight): RO = MgO + CaO; R,0 = Na,O + K,0;
C1-C7 = see description of figure 23

The biplot shown in figure 28 is used in assessing the technical properties of ceramic materials. It
shows the total of fluxes in molar sum versus molar ratio Al,0,/Si0, (this is known as an Avgus-
tinik diagram). Dashed lines indicate various areas where raw materials with differing technical
properties occur. Most of the local pottery and wadi clays correspond to “pottery and terracotta
clays”, hafir clays correspond to “clinker clays” and “brick clays”, and pottery made of Nile alluvial
clays corresponds to “brick clays”. White-firing iron-poor silty clayey materials and kaolinitic
sandstones did not fall within any of these categories because of their low level of fluxes, in this
case a low iron content.

Analysis results demonstrate conclusively that pottery classified on the basis of its thermal
behaviour and chemical composition as having been made from various Nile alluvial clays was
indeed made using clays of this type. None of the raw material samples collected from the vicinity
of Musawwarat es-Sufra has a similar chemical composition, thermal behaviour or technical pro-
perties (according to Awgustinik). Pottery considered to have been produced at workshops local
to Musawwarat es-Sufra is fairly homogeneous in terms of both its chemical composition and
thermal behaviour. It was made using wadi clays. Pottery that had hitherto been regarded as “pro-
bably local” was made using various locally available raw materials, including both wadi and hafir
clays, or materials similar to those sampled from hafir walls.
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Fig. 28. Biplot showing sum of fluxes (molar sum) versus molar ratio of Al,O5 to SiO,.
All local pottery and wadi clays correspond to “pottery clays”, deposits from hafirs correspond
to “clinker clays” and “brick clays”, pottery made from Nile alluvial clays correspond to
“brick clays”; C1-C6 = see description of figure 23; C7 = white-firing, iron-poor kaolinitic
clayey materials and iron-poor kaolinitic sandstones that may have been used as tempers

Model analysis

Laboratory analysis of pottery recovered from Musawwarat es-Sufra revealed that some of it was
made from wadi clays and hafir clays, predominantly tempered with grains of iron-poor, kaolinitic
material (white-firing). Organic temper was chiefly found in vessels made from other types of
clays, in particular alluvial clays. However, the wadi and hafir clays local to the Musawwarat
region do not exhibit significant linear thermal shrinkage. What then was the purpose of adding
the white-firing aggregates (grains of kaolinitic sandstone or aggregates of silty kaolinitic clays)
visible in Musawwarat fabrics? And what technological reasons were there for tempering pottery
with dung? Model analysis was undertaken in search of answers to these questions. This analysis
was carried out on briquettes made of wadi clay (AD236),% clay from the upper part of a hafir
wall (AD291) and Nile alluvial clay sampled from the vicinity of Shendi (AD261) without any
intentional temper and tempered with kaolinitic sandstone taken from the foot of Gebel Ma’afer
(AD241), as well as with donkey and cow dung collected around Musawwarat es-Sufra [Fig. 29].

40 After the removal of several grains in gravel fraction.
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Fig. 29. Briquettes made of wadi clay AD236 tempered with kaolinitic sandstone
(AD241), cow dung (AD378) and donkey dung (AD379)

Ethnoceramic studies revealed that all potters using traditional technologies made their pottery
from alluvial clays tempered with dried and crushed donkey dung (such temper has no influence
on the chemical composition of the sherd, see table 2). When interviewed, these potters confirmed
that they only ever used dried donkey dung as a temper, while dried cow dung was only ever used
as bonfire fuel. Thus, it was evident that the potters believed that different types of dung have dif-
ferent functional properties. Comparing the fabric of donkey-dung-tempered vessels with sherds
of ancient pottery led to some interesting observations. One of them involved a contemporary pot
made by a potter in Shendi. The pores of this vessel were identical in appearance to those seen in



210

Meroitic pottery recovered from the nearby site of Musawwarat es-Suftra. It is usually said that
the organic temper used in ancient pottery was either chaff or straw, but perhaps ancient potters
also used dung as a tempering material. Its preparation would have been simple, as it only needs
to be lightly crushed. This type of organic matter would also have been convenient to use, as it
would have already been neatly “chopped up” by the donkey when it chewed its food [Fig. 30].
Whatever the source of the organic temper used in Meroitic pottery found at Musawwarat es-
-Sufra, what impact this temper had on the properties of the pottery remains an unresolved issue.

Two types of samples were prepared for model analysis:

a) samples with added kaolinite temper
Three selected crumbled clays were used to make ceramic bodies containing 0, 10 and 20% (by
weight) kaolinitic sandstone (AD241). Next, a granulated powder for shaping in a uniaxial press
was created by adding 7% (by weight) distilled water to each batch, which was then mixed and
passed several times through a 0.5 mm gauge nylon sieve. Finally, the samples were formed into
disc-shaped briquettes of 20 mm in diameter and ca. 5 mm high in a steel mould at 10 MPa pressure
using a hydraulic press.

b) samples with added pore-forming agent
Batches containing a 5% and 10% (by weight) excess addition of dried donkey dung (AD379)
and cow dung (AD378), that had earlier been crumbled and fractionated on sieves, were made
using three chosen crumbled clays. The 0.5-2 mm fraction selected is the same as that used by
a contemporary potter in Shendi. The samples were shaped as described above.

After they had been dried in a laboratory drier, all of the samples were fired in a Carbolite re-
sistance furnace at 800, 900, 1000 and 1100°C, being kept at the peak temperature for 1 hour at
a temperature progression of 200°C/h, and then being cooled with the furnace.

Fig. 30. Dried and crushed donkey dung; sample collected
from a potter in Shendi (photo M. Baranowski)
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Once this process had been completed, the properties of the fired samples were gauged. The ap-
parent density, open porosity and water absorption of the fired samples was determined by hydro-
static weighing. Permeability over time was also assessed (during each measurement the amount
of water penetrating the sample was noted after 1, 3, 6, 10, 20, 30, 50, 100, 200, 300, 400 and
1440 minutes), and tensile strength (in [kPa]) was calculated using the Brazilian test as per the
following formula: ¢ = 2F / IIDh (where: F = destructive force in [N], D = diameter in [m],
h = sample height in [m]. A firing test was also carried out.

Measurement of tensile strength (using the Brazilian test) revealed that, as expected, the mechanical
properties of samples without any intentional temper steadily improved as the firing temperature
increased. The greatest tensile strength at all temperatures was exhibited by samples made of Nile
alluvial clay, and the weakest by those made of wadi clay [Fig. 31]. The addition of temper to Nile
alluvial clay increased the tensile strength of the briquettes, but only when fired at 800°C was this
increase significant. A 10wt% addition of kaolinitic sandstone had the same effect as a S5wt%
addition of donkey dung, the best effect being obtained by a 5% addition of cow dung [Fig. 32].
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Fig. 31. Tensile strength of briquettes made of wadi clay (AD236),
Nile alluvial clay (AD261), clay used by a local potter and clay
from the upper layer of the Great Hafir in Musawwarat es-Sufra (AD291)
fired at various temperatures (average values of tensile strength, cv<15%)
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Fig. 32. Tensile strength of briquettes made of Nile alluvial clay (AD261)
tempered with either kaolinitic sandstone, donkey dung or cow dung
fired at various temperatures (average values of tensile strength, cv<15%)
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The same tempers added to the ceramic body made of wadi clay had a slightly different effect on
the mechanical properties of the fired briquettes. Depending on the firing temperature, greater
tensile strength was achieved by adding kaolinitic sandstone or cow dung. Tempering with donkey
dung reduced tensile strength regardless of the firing temperature [Fig. 33]. The amount of temper
added was also significant. Figure 34 shows the tensile strength values (in MPa) for briquettes
made of wadi clay fired at various temperatures with different percentages of added temper. A 5%
addition of kaolinitic sandstone had a better effect than a 10wt% addition, except when samples
were fired at 1000°C, when the effect was negligible. In the case of both donkey and cow dung
there was a distinct reduction in tensile strength after a 10wt% addition*' of these tempers as opposed
to a Swt% addition [Fig. 34]. This analysis demonstrates that pottery made of wadi clay has the
best mechanical properties when tempered with a 5% addition of kaolinitic sandstone and fired at
1100°C. It is interesting that this ceramic material has the same mechanical properties as pottery
made of Nile alluvial clay tempered with donkey dung (or kaolinitic sandstone) fired at 800°C.
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Fig. 33. Tensile strength of briquettes made of wadi clay (AD236) tempered
with either kaolinitic sandstone, donkey dung or cow dung fired at various
temperatures (average values of tensile strength, cv<15%)
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Fig. 34. Tensile strength of briquettes made of wadi clay (AD236) tempered
respectively with 5 and 10 weight per cent kaolinitic sandstone, donkey dung or cow
dung fired at various temperatures (average values of tensile strength, cv<15%)

4l Excess addition.
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The results of analyses aimed at estimating the original firing temperature of Meroitic pottery
found at Musawwarat es-Sufra indicate that it was relatively high-fired. X-ray diffraction analysis
revealed the presence of mullite in local wheel-made coarse wares (reference group Mus 4) and
both mullite and cristobalite in several samples (e.g. AD093 [Fig. 35]). Fine wares were originally
fired at lower temperatures. Inferences about original firing temperatures drawn from the presence
of mullite*? and cristobalite** were confirmed by K-H analysis.** The curves shown in figure 36a
indicate that sample AD093 was originally fired at around 1150°C* and sample MD881 at around
950°C [Fig. 36b].
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Fig. 35. Diffractograms of X-ray powder diffraction analysis carried out on fragments of local pottery
from Musawwarat es-Sufra: M = mullite, Cr = crystoballite, Q = quartz
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Fig. 36a. Pottery fragment of local Musawwarat wheel-made coarse ware.
Open porosity, water absorption and apparent density values were estimated at room
temperature and after refiring. Original firing temperature Teq = ca. 1150°C

42 Natural mullite is rare in nature; nevertheless, it is
a common compound in high-fired ceramic products as

45 A high firing temperature (1000-1050°C) was detected
for Meroitic pottery found in the Fourth Cataract region,

this mineral is part of their final phase composition since
they are made from aluminium silicate materials. Mullite
forms at ca. 1000°C (or higher) depending on the compo-
sition of ceramic bodies.

4 Polymorph of silica forming at high temperature.

# For a description of K-H analysis, see DASzKIEWICZ 2014.

among fine wares imported from specialised high-tech
workshops (see DASZKIEWICZ et alii 2003). An initial
study of firing temperatures for pottery found in Musaw-
warat-es Sufra did not reveal such high values (DASZKIE-
WICZ, SCHNEIDER 2001).
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Fig. 36b. Pottery fragment of local Musawwarat wheel-made fine ware.
Open porosity, water absorption and apparent density values were estimated at room
temperature and after refiring. Original firing temperature Teq = ca. 950°C

Analysis of functional properties, in this instance water permeability, revealed that the briquettes
are permeable regardless of the type of clay and temper used and the temperature at which they
were fired. To make a vessel impermeable, its surface must be either slipped or polished, as was
the case with Meroitic pottery from Musawwarat es-Sufra [Figs. 37 and 38].

Fig. 37. Slip-coated pottery made Fig. 38. Pottery made at Musawwarat
at Musawwarat es-Sufra es-Sufra coated with a thin layer of slip
(photo M. Wetendorf) (photo M. Wetendorf)
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Conclusions

1. Ceramic raw materials, the chemical composition and thermal behaviour of which is the same as
that of Meroitic pottery found at Musawwarat es-Sufra, are available within the vicinity of this site.
2. Pottery sherds attributable to reference groups Mus 1-4 were made of various local wadi clays
(geological horizons Kf and Kst, see Fig. 1).

3. Pottery classified as “probably local” was made of both wadi clays and hafir clays available in
the surrounding area (geological horizon Kf, see Fig. 1).

4. In four instances it was possible to verify the provenance of pottery imports found at
Musawwarat es-Sufra by comparing them with a database containing samples of ceramics and
raw materials collected from various places in Sudan between the Sixth and First Cataracts [Fig.
39]. Two of the Musawwarat samples were made of Nile alluvial clay sourced from the vicinity
of es-Zuma; the same clay was also used to make one of the groups of local pottery. One sample
belongs to the same reference group (group A2) as local pottery at Hamadab. The fourth sample
belongs to the same reference group (group O2) as pottery found at Muweis and Hamadab.

5. The white-firing temper could have been either crushed kaolinitic sandstone or whitish-firing
kaolinitic clayey materials from wadis and hafirs. It should be noted, however, that not all locally
available kaolinitic sandstone can be taken into consideration as a temper for Meroitic pottery.

6. Model analyses revealed that the mechanical properties of ceramics made from wadi clays im-
prove when tempered with kaolinitic raw materials and when fired at high temperatures (ca.
1100°C). The same is true of pottery made from Nile alluvial clays tempered with dung after firing
at lower temperatures (700-800°C). The addition of dung (in particular cow dung) increases the
tensile strength of pottery made from hafir clays. This means that pottery made from wadi clay
should be fired at higher temperatures than pottery made from alluvial and hafir clays.

7. In order to make vessels impermeable, their surfaces had to be treated (e.g. coated with slip or
burnished).

8. The use of cow dung for firing and donkey dung as temper, observed in ethnoceramic studies,
is primarily associated with their respective fuel properties.

9. Model analyses demonstrated that the use of tempers represented by whitish-firing aggregates
in Musawwarat fabrics made of wadi clays is technologically justified, as it increases the mechani-
cal strength of the pottery.

10. The amount of temper used affects the properties of the pottery. The optimum is to add no
more than Swt% dung or a maximum of 10wt% kaolinitic sandstone.

11. Tempers represented by donkey and cow dung added to a ceramic body have no influence on
the chemical composition of a sherd; white kaolinitic sandstone temper results in higher contents
of alumina and silica.

12. The results of analysis carried out on Meroitic pottery found at Musawwarat es-Sufra confirm
the use of higher temperatures for firing vessels made of wadi clays, with vessels made of alluvial
clays being fired at the lowest temperatures. They also confirm the application of surface treat-
ments, such as burnishing and slipping. These analysis results are entirely consistent with the find-
ings of model tests.
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Streszczenie
Musawwarat es-Sufra — w poszukiwaniu surowcéw ceramicznych

Analizy meroickiej ceramiki znalezionej na terenie Musawwarat es-Sufra wykazaty, ze zostata
ona wykonana z réznych tzw. wadi glin, z glin z hafirow oraz nilowych glin aluwialnych. Gdzie
mogly znajdowac si¢ zrodta surowca do wyrobu tej ceramiki? Biorae pod uwage wszystkie dostepne
opracowania oraz niepublikowane wyniki analiz ceramiki i analiz surowcow (autorzy analiz: M. Da-
szkiewicz, E. Bobryk, G. Schneider) z terenu pomigdzy Chartumem a I1I kataraktg nilowa, przyje¢to,
ze nowe badania powinny objaé: a) badania terenowe w bezposrednim otoczeniu Musawwarat es-
Sufra, majace na celu pobranie probek surowcow z roznych wadi (poszukiwanie surowcow cera-
micznych uzytych do wyrobu ceramiki lokalnej, tzn. ceramiki nalezacej do grup referencyjnych
Mus 1-5); b) badania terenowe w dolinie Nilu, majace na celu pobranie probek glin aluwialnych
w roznych miejscach biegu rzeki (poszukiwanie surowcow ceramicznych uzytych do wyrobu ce-
ramiki nalezacej do grupy Clay Type A— czyli ceramiki wykonanej z aluwialnych glin nilowych);
¢) badania terenowe w bezposrednim i dalszym otoczeniu Musawwarat es-Sufra, majace na celu
znalezienie surowcow, z ktorych moglyby by¢ wykonane probki okreslone jako ,,prawdopodobnie
lokalne” (w wiekszosci sg to naczynia robione r¢cznie, wykonane z réoznych surowcdéw z nizsza
zawartoscig tlenku glinu oraz wyzsza zawartoscia topnikéw niz probki nalezace do grup Mus 1-5).
Ponadto zaplanowane zostaty badania materiatow opalowych (drewna, fajna), badania etnocera-
mologiczne oraz badania modelowe. Pierwszy etap prac terenowych zostat zakonczony, wykonana
zostata rowniez cze$¢ zaplanowanych analiz oraz badan modelowych. W trakcie prac terenowych
przeprowadzonych w listopadzie 2014 roku (M. Daszkiewicz, M. Wetendorf, G. Schneider) pobrano
Iacznie 64 probki uznane w terenie za ewentualne surowce ceramiczne. Ponadto pobrano surowce
opatowe (drewno z okolicznych drzew i tajno krowie) oraz tajno osta bedace po dzien dzisiejszy
powszechnie uzywang domieszka. W niniejszym artykule przedstawione sg wyniki analiz 23 surow-
cOw pobranych w bezposrednim sgsiedztwie Musawwarat es-Sufra oraz wyniki analiz czterech su-
rowcow pobranych wzdtuz drogi biegnacej z Naga do szosy asfaltowej rownolegle do Wadi Awateb.

Z przeprowadzonych analiz pobranych surowcéw oraz z badan modelowych wynikajg nastg-
pujace wnioski:

* W okolicy Musawwarat es-Sufra dostepne sg surowce ceramiczne majace sktad chemiczny

oraz zachowanie termiczne takie jak meroicka ceramika znaleziona na tym stanowisku.
* Fragmenty ceramiki nalezace do grup referencyjnych Mus 1-4 zostaty wykonane z r6z-
nych lokalnych glin z wadi.
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Wyroby ceramiczne nalezace do grupy ,,prawdopodobnie lokalnych” zostaly wykonane
z dostepnych w okolicy zaréwno glin z wadi, jak i glin z hafirow.

Naczynia ceramiczne wykonane z roznych nilowych glin aluwialnych sg importami na
stanowisku, gliny aluwialne pobrane na wysokosci El-Geili, Wad Ban Naga i Shendi nie
byly surowcami do wyrobu tej ceramiki.

Role biato wypalajacej si¢ domieszki mogly petni¢ zaréwno pokruszony piaskowiec ze
spoiwem kaolinitowym, jak i biato wypalajace si¢ gliny kaolinitowe z wadi i z hafirow.
Nalezy jednak podkresli¢, ze nie wszystkie dostepne w okolicy piaskowce ze spoiwem
kaolinitowym mogg by¢ brane pod uwagg jako domieszka do meroickiej ceramiki.
Badania modelowe wykazaty, ze wlasciwosci mechaniczne ceramiki wykonanej z glin
z wadi poprawiajg si¢ po dodaniu do masy ceramicznej domieszki surowcoé6w kaolinito-
wych i1 wypaleniu jej w wysokich temperaturach (ok. 1100°C) . Takie same parametry
majg wyroby ceramiczne wykonane z glin aluwialnych z dodatkiem pokruszonego wy-
suszonego tajna osta i po wypaleniu w niskich temperaturach (700—800°C). Domieszka
lajna (szczegdlnie tajna krowiego) zwicksza wytrzymatos¢ mechaniczng wyrobodw
wykonanych z glin z hafirow. Oznacza to, ze ceramika wykonana z glin z wadi powinna
by¢ wypalana w duzo wyzszych temperaturach niz ceramika wykonana z glin aluwialnych
oraz glin z hafiréw.

Celem otrzymania naczyn nieprzesigkliwych konieczne jest wykonanie obrobki po-
wierzchni (np. pokrycie slipem czy polerowanie).

Wyniki analiz meroickiej ceramiki znalezionej w Musawwarat es-Sufra sg w petnej zgod-
nosci z wynikami badan modelowych.
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Strony internetowe winny by¢ cytowane z podaniem petlnego URL zarowno w przypi-
sach, jak i w bibliografii. Przy ich cytowaniu prosimy podawac dat¢ dostepu. Jesli istnieje
wersja papierowa danej pozycji, nalezy cytowac ja, a nie wersje elektroniczng.

ZASADY TRANSLITERACJI NAZW WLASNYCH ZAPISANYCH CYRYLICA

Nazwy wlasne (nazwy geograficzne, imiona i nazwiska) zapisane cyrylicg prosimy podawaé w trans-
literacji, wedtug nastgpujacych zasad:

cyrylica  transliteracja

Stmom @y e B AR XS T 0T 00 D2 HANNE®YOHRT®E O

v o< O ET""WC"’V)"*"UOﬁB'_‘W"—"""N NcO Q0g < O 9

S¢ (rosyjski); st (butgarski)
a (butgarski)
y (rosyjski)

e (rosyjski)
ju
ja
d (serbski)
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g’ (macedonski)
1j (serbski)

nj (serbski)

¢ (serbski)

k’ (macedonski)
dz (serbski)

ZASADY ODMIANY NAZW GEOGRAFICZNYCH (DOTYCZY TEKSTOW
POLSKICH)

1.

Nazwy geograficzne starozytne greckie (np. Rhizon) i tacinskie (np. Novae) prosimy po-
dawaé zawsze w wersji nieodmiennej. Mimo ze jest to czasami wbrew duchowi pol-
szczyzny, taka zasada pozwoli unikng¢ sytuacji typu Serdica — Serdiki.

Nazwy geograficzne wspotczesne prosimy podawac w tradycyjnej wersji polskiej, o ile
taka istnieje; np. Warna (nie Varna), Konstanca (nie Constanta). W sytuacji, gdy polska
nazwa tradycyjna roézni si¢ znacznie od nazwy obcej, mozna t¢ drugg poda¢ w nawiasie;
np. Aluta (Olt).

Wszystkie nazwy geograficzne wspolczesne, zarowno tradycyjne polskie, jak i obce,
zasadniczo odmieniamy, z zachowaniem ,,zdrowego rozsadku”. Tak wiec pisa¢ bedziemy:
Warna — Warny — w Warnie, Aluta — Aluty — nad Aluta, a takze Svistov — Svistova —
w Svistovie, Harsova — Harsovy — w Harsovie, Iskar — Iskaru — nad Iskarem. W przypad-
kach, gdy nazwa niechetnie poddaje si¢ polskiej odmianie — zwlaszcza nazwy zakonczone
na -n, np. Gigen (analogicznie do Bonn, Essen, Xanten), oraz nazwy dwucztonowe, np.
Malak Preslavec — nalezy pozostawi¢ ja nicodmienng (w Gigen, w poblizu Malak
Preslavec).

Forme tradycyjnej nazwy polskiej mozna znalez¢ w: Henryk Batowski, Stownik nazw
miejscowych Europy srodkowej i wschodniej XIX i XX wieku, Warszawa 1964.

ILUSTRACJE

Kazda ilustracja zawarta w artykule musi by¢ przywotana w teks$cie.

Odnosniki do ilustracji podajemy w teks$cie, w nawiasach kwadratowych; np. [Fig. 1],
[Figs. 2-3] (w tekstach angielskich), [Ryc. 1], [Ryc. 23] (w tekstach polskich), [Abb. 1],
[Abb. 2-3] (w tekstach niemieckich) itp.

Kazda ilustracja musi mie¢ podpis objasniajacy jej zawartos¢. Podpisy do ilustracji
prosimy przesylta¢ jako liste na koncu artykutu (po bibliografii).

Podpis ilustracji musi zawiera¢ informacj¢ o jej wykonawcy. Autorzy artykutéw odpo-
wiedzialni sg za uzyskanie wszelkich pozwolen i praw potrzebnych do publikacji nadsy-
lanych przez siebie materiatow.

Kazdg ilustracje prosimy nadsyta¢ w osobnym pliku. Nazwy plikéw powinny by¢ nume-
rami figur przywotanych w tekscie.
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Zdjecia
Prosimy przesyta¢ oryginalne pliki z aparatu cyfrowego (formaty TIFF, JPEG, RAW etc.) w ma-
ksymalnej posiadanej rozdzielczosci.

Skany

Slajdy powinny by¢ skanowane w rozdzielczosci 2400 dpi i zapisywane w formacie TIFF.
Rysunki w tuszu etc. powinny by¢ skanowane w rozdzielczosci 1200 dpi, jako RGB (kolor) lub
GREYSCALE (cz.-b.) i zapisywane w formacie TIFF.

Rysunki

Ilustracje (plany, mapy, rysunki zabytkow etc.) wykonane w formie elektronicznej prosimy prze-
syta¢ w oprogramowaniu, w jakim zostaly wykonane, czyli Corel (do wersji X3) lub Ilustrator
(AI). W przypadku korzystania z programow takich jak Autocad czy Archicad nalezy zapisaé pliki
dla formatu np. Corela.

Dodatkowo prosimy o przestanie tych samych ilustracji w formie plikoéw PDF lub JPG, ktére
postuza do wgladu.

Prosimy nie przesyta¢ rysunkéw w formie plikow JPG lub PDF jako materiatu ilustracyjnego,
jezeli posiadajg Panstwo ich wersj¢ w programach graficznych.

Parametry dla rysunkéw w Corelu i Ilustratorze

Minimalna grubos¢ linii: 0,1 mm.

Stosowana kolorystyka: CMYK, w przypadku koloru czarnego C=0 M=0 Y=K K=100.

W przypadku stosowania kilku odcieni szaro$ci, réznice pomig¢dzy nimi powinny wynosi¢ min.
10 %.

Czcionka Arial; przy miarce: 6 pt, w innych opisach na planach: 7-9 pt.



GUIDELINES FOR NOVENSIA AUTHORS

Novensia editors have prepared the present information on the review procedure and guidelines
for preparing articles and materials for publishing in the periodical. All efforts by prospective au-
thors to follow these guidelines will greatly facilitate editorial work and quicken the publishing
process.

REVIEW PROCEDURE

In Novensia we publish only original, independent works that do not infringe any existing copy-
rights. Therefore, the authors may be requested to provide a declaration regarding these matters.
The Novensia editorial board will also, if necessary, contact the authorities of any given scientific
institution stated as an affiliation by the prospective author for their opinion on the originality of
the works provided. We also do a bibliographic redundancy check in the available Polish and in-
ternational databases.

For each proposed article, the editorial board selects two reviewers from the group stated in the
edition notice (p. 4) and our webpage (http://www.novae.uw.edu.pl/english/novensia.htm).

The reviewers do not know the identity of the author (“double blind review”).

The reviewers are required to sign a declaration stating there is no conflict of interests and to
provide a written review, with a clear indication allowing the scientific article to be published.

Only two positive reviews will open the way for publication in Novensia.

GENERAL GUIDELINES

1. Texts should be submitted in standard font (Times New Roman, Garamond etc.) — 12 pt
text, 10 pt footnotes.

2. Texts should be submitted as text documents (DOC files) and as a PDF file.

3. Ilustrations need to be submitted separately; do not paste them in the text file.

4. Each article should have an abstract and keywords (in English) and summary (in Polish
for texts not in Polish, in English for texts in Polish).

5. Authors are requested to provide their institutional affiliation.

FOOTNOTES

Footnotes at the bottom of the page should include, beside relevant text, bibliographic references
following the model below:

LasT NAME year of publication: page range.

e.g. KOLENDO 2008, pp. 120-121.
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Notes
1. Semicolons should be used to separate reference items in footnotes. For a number of works
by the same author use either:
Eck 2001; Eck 2003a
or:
Eck 2001; 2003a

2. All footnote references need to be listed as a full bibliographic reference at the end of the
article.
LIST OF BIBLIOGRAPHIC REFERENCES
A list of bibliographic references follows the text of the article.
Each item on the list begins with:
LAST NAME year of publication —

Followed by:

1. Book

F. LAST NAME, Title, place of publication.

e.g. PARNICKI-PUDELKO 1990 — S. PARNICKI-PUDELKO, The Fortifications in the Western Sector
of Novae, Poznan.

2. Book in series

F. LAST NAME, Title (= Name of series number in series), place of publication.

e.g. Kunisz 1987 — A. KuNisz, Le trésor d’antoniniens et de folles des ‘Principia’de la légion
de Novae (Bulgarie) (= Studia Antiqua 10), Warsaw.

3. Article/chapter in collective work

F. LAsT NAME, “Title of article/chapter”, [in:] Title of collective work, ed. F. LAST NAME, place of
publication, page range.

e.g. Dyczek 2005 — P. Dyczexk, “On the genesis of Roman legionary hospitals”, [in:] Limes XIX,
Proceedings of the XIXth International Congress of Roman Frontier Studies, Pécs, Hungary, Sep-
tember 2003, ed. Z. Visy, Pécs, pp. 871-881.
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4. Article/chapter in collective work published in a series

F. LAsT NaME, “Title of article/chapter”, [in:] Title of collective work, ed. F. LAST NAME (= Name
of series number in series), place of publication, page range.

e.g. KoLENDO 2008 — J. KOLENDO, “Novae during the Goth raid of AD 250/1 (Iordanes, Gefica
101-103)”, [in:] A Companion to the Study of Novae, ed. T. DERDA, P. DyczEK, J. KOLENDO (=
Novae. Legionary Fortress and Late Antique Town 1), Warsaw, pp. 117-131.

5. Article in periodical
F. Last NAME, “Title of article”, Title of periodicat number of periodical, page range.

e.g. LEMKE 2009 — M. LEMKE, “Stone projectiles from Novae”, Novensia 20, pp. 209-219.

6. Article (item) in encyclopedia

F. LAsT NaAME, “Title of article (item)”, Title of encyclopedia volume number (optional), place of
publication, page or column range.

e.g. CERMANOVIC-KUZMANOVIC 1976 — A. CERMANOVIC-KUZMANOVIC, “Risinium”, The Princeton
Encyclopedia of Classical Sites, Princeton, p. 760.

Notes

1. Items by the same author published in one year need to be identified by successive letters
of the alphabet (e.g. 1998a, 1998b, 1998c¢ etc.), listed in alphabetical order of titles.

2. Multiple authors need to be cited in the order on the title page, separated by commas. For
more than three authors, list name of first author only and add et alii.

3. For book titles in English capitalize all words; in article titles in English capitalize only
proper names.

4. For repeated citing of popular series (e.g. CIL) and encyclopedias (RE) list relevant abbre-
viations; write out in full if cited only once.

5. In case of titles in other than congress languages include translation into the language of
the article, in square brackets [ ].

6. Pages (columns) should be preceded by the relevant abbreviation in the language of the
article (PL: s., kol.; ENG: p./pp., col./cols; DE: S., Sp., etc.).

7. Page ranges should be given with ‘en dash’ (see pt. 9 below) without spaces, e.g. 22-35.

8. For multiple publication place names use ‘en dash’ (see pt. 9 below) with spaces, e.g. War-
saw — Cracow — Wroctaw.

9. ‘En dash” — key combination Ctrl + “~ (from the number keyboard).

10. Internet citations should provide full URL in footnotes as well as bibliography. Please pro-

vide access dates in each case. If a hard-copy version exists, do not cite electronic version.
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TRANSLITERATION RULES FOR PROPER NAMES IN THE CYRILLICALPHABET

Proper names (geographical names, personal names and last names) in the Cyrillic alphabet should
be transliterated according to the following rules:

Cyryllic alphabet  transliteration

v o< O ’:T"'hC"’V)"*"UOﬁB'_‘W"—"""N NeO Qog < O 9

$¢ (Russian); St (Bulgarian)
a (Bulgarian)
y (Russian)

e (Russian)

ju

ja

d (Serbian)

g’ (Macedonian)
1j (Serbian)

nj (Serbian)

¢ (Serbian)

k’ (Macedonian)
dz (Serbian)
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ILLUSTRATIONS

—

Ilustrations included with an article need to be cited in the text.

2. References to figures are given in the test in square brackets; e.g. [Fig. 1], [Figs. 2-3]
(in English), [Ryc. 1], [Ryc. 2-3] (in Polish), [Abb. 1], [Abb. 2-3] (in German) etc.

3. Provide captions for figures describing content. List of figure captions can be appended
at the end of the article (after the list of bibliographic references).

4. Include credit information. Authors are responsible for obtaining all relevant copyright
permissions required for the legal publication of submitted materials.

5. Submit illustrations as separate files identified by the number of the figure as cited in the

text of the article.

Photographs
Photographs should be submitted as original digital files (TIFF, JPEG, RAW etc.) in maximum
available resolution.

Scans

Scan transparencies in 2400 dpi resolution and submit as TIFF files.

Ink drawings etc. should be scanned in 1200 dpi, as RGB (color) or GREYSCALE (black/white)
in TIFF format.

Drawings

Digitized figures (plans, maps, drawings of objects etc.) should be submitted as files of the original
software in which they were done, that is Corel (not higher than X3) or Ilustrator (Al). For Autocad
and Archicad software, files should be saved in Corel format, for example.

Submit all illustrations of this kind additionally as PDF or JPG files for inspection.

Avoid submitting JPG or PDF files of figures prepared in one of the graphic software programs.

Parameters for figures drawn using Corel or Illustrator software
Minimum line thickness: 0.1 mm.

Color: CMYK, for black C=0 M=0 Y=K K=100.

For shades of gray, the difference should be at least 10%.

For legends, Arial font; next to scale: 6 pt, other parts of the legend: 7-9 pt.



