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the greek colonization of the kimmerian Bosporos was of a distinctly agri-
cultural character as the vast fertile lands of the kerch Peninsula constituted 
the main treasure of this region.2 the rural territories were intended not only 
to provide the population of the Bosporos with food but also to supply trade 
goods that were able to compete in the overseas markets. thus the Bosporos 
was provided with all the components necessary for the existence of the state 
and its citizens. these trade goods included grain, especially wheat, which 
was always in demand in the ancient world.

as shown by the literary as well as the archaeological and epigraphic evi-
dence,3 the earliest greek poleis which arose in the 6th century BC in Bosporos 
were Pantikapaion, theodosia, and nymphaion. the small towns of tyritake, 
myrmekion and Porthmion were founded probably in the course of internal 
colonization and were part of the Pantikapaian polis. the early poleis were civil 
communities of landowners allotted land-plots or kleroi within a distance of 
a few kilometres from their settlements. Later, with the development of the 
commodity production of grain, the chora of these poleis started to grow and 
required a new demarcation of land-plots. nevertheless, the poleis’ basis as 
communities of landowners remained intact. Probably, almost all of the ter-
ritory in the Bosporan state, which was suitable for agriculture, was tilled at 
the height of the international grain trade in the 4th century BC.4 although 
our written sources’ information on land division in the european Bosporos 
is extremely scarce,5 the physical traces of such a division are fortunately still 
preserved. this paper attempts to reconstruct the systems of land-plots in the 
major poleis using a combination of remote (aerial and space photography and 
mapping of distributions) and archaeological methods.

Methodology

We base our assumptions on the postulate that the systems of ancient land-di-
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vision must have been more or less distinctly reflected in the now existing 
realities: on aerial photographs, in the grid of old and modern roads recorded 
on maps of various years, in the boundaries of present-day fields, the positions 
of forest belts and land demarcations of various types. the territory of the 
kerch Peninsula cannot have changed its appearance much since the ancient 
period as otherwise certain indications of ancient field demarcations, which 
still remain, would have been erased completely from its surface. only the 
most urbanized, completely built-up areas and perhaps the levelled areas of 
aerodromes may prove to be unpromising for our researches. most of the 
land, however, still preserves, or preserved until recently, information which 
it is possible to bring to light using a combination of techniques mentioned 
above.

air photography provides the basic link in this complex. on the basis of 
our recent studies, we can state that within the european Bosporos, it is only 
possible to observe traces of ancient land-division from a considerable height 
and under certain conditions. unfortunately, we have only recently been able 
to study the many aerial photographs, after many cartographic materials and 
aerial photographs were declassified and thus became available to research-
ers. this fact has partly impeded the studies of the chora of ancient states. 
now these studies should be carried out with redoubled effort in order not 
to miss the traces of kleroi which are disappearing fast in areas under tillage 
or construction.

the land-plots revealed by means of air photography are the starting point 
for the entire chain of reconstruction. the indispensable prerequisite for this 
reconstruction is to detect the regular grid of land-plots on aerial photographs. 
two of the most important indications of kleroi are (1) rows of straight parallel 
lines (mostly dark) intersected with a group of similar straight lines perpen-
dicularly to the former, and (2) the metrological parameters of the rectangles 
resulting from these intersections.

the orientation of the axes of demarcation must have corresponded to 
the directions most “favourable” for the transportation of the crops from the 
fields and for communications of other kinds. in addition, it complied with the 
peculiarities of the terrain providing the best soil drainage. it is also known 
that the requirement for optimal insolation must be taken into account.6

historical evidence and the results of studies of the chora of Chersonesos 
are our starting point concerning the metrological characteristics. Strabon 
mentions indirectly that the unit for measuring out areas used in the north-
ern Black Sea region was the plethron (7.3.19). although its value was not 
indicated by the author, it is known that one plethron equals 100 square feet. 
as shown by a.n. Ščeglov and g.m. nikolaenko who studied the system of 
land-division in the chora of Chersonesos, a standard measure based on an 
egyptian foot and equal to 0.35 metre was used there (100 feet correspond-
ingly equalled 35 metres).7 the egyptian plethron must thus have equalled 
1,225 m2 or 0.1225 ha. having presupposed that feet and plethra were also 
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used for land-division in the Bosporos we arrived at the confirmation of this 
hypothesis as demonstrated below.

there is another greek measurement of length for the plots, schoinos, which 
is equal to 120 feet of 0.2777 m each, as recorded on the herakleian tablets.8 
it is apparent that 100 egyptian feet is almost the same as one schoinos. there 
is an approximate roman equivalent, the actus of 120 roman feet, which, as-
suming a standard foot, gives us a length of 35.48 m. Actus, or “drive”, was 
originally an agricultural term, indicating the distance that oxen pulling a 
plough were driven before a turn-back. the two roman measures of area 
most commonly used were iugerum which equals 2 square acta or 2,523.30 m2 
or 0.25233 hectares and centuria (“century”) equal to 20 × 20 acta, i.e. an area 
of 200 iugera. Iugerum was originally an agricultural measure – the field that 
could be ploughed in a day.9 Plinius (NH, 18.49) writes:

it is a fair day’s work to plough one iugerum, for the first time, nine inches 
in depth; and the second time, one iugerum and a half – that is to say, 
if it is an easy soil. if this, however, is not the case, it will take a day to 
turn up half a iugerum for the first time, and a whole iugerum the second  
(transl. J. Bostock & h.t. riley).

it is apparent that one plethron equals almost exactly half a iugerum, the two 
units thus having been possibly considered quite similar in terms of their 
use for plot measuring. it is in iugera that the areas of rectangular plots were 
measured in valencia where they were 710 × 360 m with an area of 2,556 m2 or 
100 iugera.10 numerous traces of roman “centuries” are found in italy, eastern 
Spain and northern africa.11 after augustus’ times the value of “centuries” 
became so standardised that any exceptions are practically unknown.12

after determination of the traces of discernible land-plots on aerial pho-
tographs we studied maps, both old and new large-scale ones, as well as 
high-resolution space photographs. on these we selected linear elements, 
the directions of which corresponded to those of the axes of land-division 
while the distance between them was equal to or divisible by the size of one 
land-plot. all the elements found were recorded in a single computer topo-
graphy base. to this, the results of the deciphering of aerial photographs, 
which had been obtained earlier, were added. the resulting composite map 
serves as the basis for the reconstruction of the system of land-plots of the 
poleis or other administrative entities.

Finally, the data obtained by the remote methods were supplemented by 
archaeological evidence available checked by surveying. the precise geo-
graphical coordinates of the distinctly detectable demarcation banks and walls, 
roads, buildings etc. were determined by means of gPS-receivers and drawn 
on the composite map of the area under study. often plots were divided by 
small ditches. these were later filled by soil from the upper layers that were 
more magnetic than the subsoil medium housing them.13 as shown by previ-
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ous research, these objects create fairly considerable magnetic disturbances, 
which can be easily detected owing to their considerable length, as well as in-
tersections of lines at a right angle such as is uncommon in natural structures. 
therefore, magnetometer surveys may be of help in revealing the layouts of 
rural estates, as well as in the determination of anomalies caused by silted-up 
ditches, buried roads and walls or banks between ancient fields.

the division of the land into equal plots according to an orthogonal sys-
tem was adjusted, in particular, to natural features. the land-division was 
conducted within the territories adjoining the polis they belonged to and 
bounded by various natural geographical and topographic barriers: upland 
ridges, seashores or the banks of lakes, rivers, deep gullies, etc. the orienta-
tion of the land-demarcation axes was selected according to the predominant 
directions of slopes and at the same time answered to the requirement of 
providing the shortest and most convenient way to the polis (or some other 
economic and administrative centre nearby) for the transportation of crops 
or other economical needs. along with the peculiarities of the landscape, the 
type of soils, their humidity and stoniness, prevailing wind directions and 
insolation determined the positions of ancient fields. naturally, not only the 
modern features of the relief but also changes in climate and hydrology, as 
well as the constancy or variability of the wind, must be taken into account 
in any historical reconstruction.

the necessary additional information was yielded by archaeological sur-
veys and excavations of the past years. of special importance is the evidence 
for farmhouses that may have been located on each plot. if the spatial relation 
between the kleroi and the farmhouses is proved, the finds from the latter may 
serve as dating materials for the system of land-division.

now, we proceed to the results of our research. Four areas of continuous 
orthogonal land-division have been revealed on the territory of the european 
Bosporos (Fig. 1):14

1) the south-western part of the kerch Peninsula (i);
2) the middle part of the peninsula near the Strait of kerch (ii);
3) the region to the north-east of the city of kerch extending towards the 

temir-gora mountain (iii);
4) the region west of Pantikapaion (iv).

Distant chora of Theodosia

the first and the largest region is that of the southern part of the kerch Pen-
insula from Cape Čauda reaching as far as the uzunlar Lake (uzunlarskoe). 
it has already recently been noted that on aerial photographs taken in 1972, 
the traces of at least 130 ancient land-plots are distinctly visible (Figs. 2a and 
3a-b).15 the kleroi measure about 350 m in the meridian and 388-390 m in the 
latitudinal directions (Fig. 2b). thus the shorter side of the plots corresponds to 
1,000 egyptian feet and the longer one to 1,000+100 feet. We suppose that the 



212 Tat’jana N. Smekalova & Sergej L. Smekalov

area of each square plot equalled 100 plethra or 12.25 hectares. the additional 
100 feet in one direction may be the result of building required for infrastruc-
tures (roads, division banks or walls) or other structures not considered as 
a part of the area of a lot. We have traced a similar practice for plots in the 
vicinity of v. michajlovka (see below). in the latter case, the “additional” 100 
feet were reserved along a line leading southwards to the sea, the explanation 
for this being the necessity of transporting harvests to the polis by sea.

all of the plots are aligned approximately on the cardinal points with 

a slight deviation from the north: c. 12-14° to the west. the grid of these squares 
is only disturbed by the steep beach and banks of the kačik (or kačikskoe) 
Lake, which probably was a sea bay in antiquity. on the plots situated to the 
east of the lake, additional meridian lines can be seen – possibly the result of 
restructuring. no traces of rural buildings have as yet been revealed either 
on the photographs or during limited surveys in the terrain.16

the above mentioned deviation of the axes of the land-plots 12-14° coun-
ter-clockwise from the modern northern direction perhaps deserves a more 
detailed consideration. Jumping ahead, we can note that we have recorded 
the identical direction for the land-dividing demarcations of the kleroi situated 
near mt temir-gora. it is well known that the position of the magnetic pole 
has varied with time, so that the counter-clockwise deviation of 10-15° rela-
tive to the modern northward direction corresponds to the exact orientation 
of the magnetic pole during the period from c. 4th to the 1st century BC.17 the 
coincidence of the parallel orientations of the two systems of land-division is 
probably not fortuitous. We suppose that ancient land-surveyors used some 
devices like our compass for laying the axes of the plots. it is known, that 
where no considerations of the relief were of importance, roman camps, 
towns, monuments and country estates tend to be oriented to the four car-

Fig. 2. a) Aerial photographs of the territory west of Cape Čauda; b) the orthogonal system of 
land‑plots is set off on the air photographs.

b

a
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dinal directions. We do not insist that the kleroi must have invariably been 
oriented to the north everywhere throughout the Bosporos. undoubtedly, the 
main requisition when selecting the orientation of the axes was that of pro-
viding the shortest way to deliver crops to the polis or to a place from which 
the grain could be transported by sea. as we will see below, the direction of 
the axes of the land-plots of nymphaion is different, in that it corresponds 
to the shortest way to the polis. But it is nevertheless undoubted that a com-
pass is a very convenient tool, and therefore the northward orientation was 
preferred, when the direction towards the polis coincided approximately with 
a cardinal direction and where natural conditions allowed it. the northern 

Fig. 3. a) Enlarged detail of the aerial photograph of the territory west of Lake Kačik; b) Enlarged 
detail of the aerial photograph of the territory east of Lake Kačik.

b

a
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direction, however, was the direction towards the “ancient” magnetic north 
which in the 4th-3rd centuries BC deviated 14° counter-clockwise from the 
respective modern one. in principle, this specific declination may be used for 
approximate “archaeomagnetic” dating of the system of land-division albeit 
the dates obtained covered a very wide range. our results, notwithstanding 
their extreme vagueness, do not contradict but rather corroborate the more 
accurate date yielded by archaeological evidence as proposed below.

very important data for the reconstruction of the system of land-plots in 
the southern part of the kerch Peninsula are obtained from large-scale maps: 
1:25,000, the so-called verstovki or one‑verst maps (scale 1:42,000); 1:100,000, the 
three‑verst map of 1866 (scale 1:126,000), Betev’s map of 1842, muchin’s map of 
1817 and high-resolution space photographs. these maps and photographs 
have enabled us to reveal the linear elements (mostly roads or boundaries of 
fields) corresponding to two features of the plots: their orientation at 12-14° 
to the west and the interval between them, which is divisible by 350 m in the 
latitudinal and by 385 m in the meridian direction (Fig. 4).

the preserved elements of the system of land-lots yielded by maps and 
space photographs allow us to reconstruct the orthogonal structure of the 
land-division throughout a considerable territory that exceeds several times 
the initial area where the plots have been revealed by air photographs. espe-
cially noteworthy are at least three “trunk roads” leading from north to south 
seawards. one of the roads is discernible both on the one‑verst map and on the 
1:25,000 map almost in the centre between the group of plots situated east of 
the kačik Lake. this road leads from north to south – approximately from what 
is now the village of vulkanovka (formerly Džav-tepe) to the seacoast, corre-
sponding exactly to the boundary between the hypothetical ancient plots. at 
the end of this central road, on the coast, a seaport settlement may have been 
situated which today may be destroyed by the fast erosion of the seashore. 
Similar roads are also found in the western part of the peninsula leading from 
the former village of Sarylar and, in the eastern part, from what is now the lo-
cality of krasnopol’e to the sea (see Fig. 4). they lie at distances of 8 and 6.5 km 
respectively from the central road. We may suppose that these roads were the 
main ones in antiquity leading from the inland steppe to the seashore.

in the western section of the territory under consideration we are able to 
reconstruct another meridian road, as well as two latitudinal ones, with a 
distance of 720 m between them, north of a small lake of Dort-kol and south 
of the village of arpač. however most of the elements of the orthogonal sys-
tem of land-division have been reconstructed in the central and eastern parts 
of the district under consideration – from the very seacoast inland towards 
vulkanovka.18 Probably we are dealing here with an almost uninterrupted 
cultivation of the fields from antiquity to today with the same borders and 
roads as before.

in the northernmost area of the Black Sea gulf – west of Lake uzunlar 
– two roads run latitudinally as parallel lines c. 720 m from each other. these 
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are crossed by at least four transverse roads, three of which are about 770 m 
from each other, the fourth lying at a distance of about 2,000 m east from the 
previous one and fairly close to Lake uzunlar (see Fig. 4).

the directions of all the above-mentioned elements correspond exactly to 
the axes of the system of land-plots, the distances between them being divis-
ible by the linear dimensions of the latter. using the composite map (Fig. 4), 
it was possible to establish that the plots occupied a considerably larger ter-
ritory than that traced on air photographs. this territory is bounded on the 
south and west by the sea, by Lake uzunlar on the east, and on the north by a 
line lying slightly farther north from the northern extension of the same lake. 
the total area of the reconstructed system of land-plots amounts to about 350 
km2 or 35,000 ha, the number of the plots being at least 2,800.

the validity of the hypotheses proposed was checked in the course of 
surface surveys in 2004-2005 and magnetic surveys in 2005, as well as by 
measuring the coordinates of the traces of ancient land-division discernible 
on the surface. one angle of a land-plot in the westernmost system of land-di-
vision, i.e. outside the military zone, was chosen as a testing area (50 × 20 m) 
for magnetic surveys. the location of this angle was found on the surface by 
means of the calculated gPS coordinates defined by the aerial photograph 

Fig. 4. Southern section of Kerch Peninsula from Cape Čauda up to Lake Uzunlar. Recon‑
struction of the orthogonal system of land‑division. The structures discernible on air photo‑
graphs are drawn with solid lines, shown in the map at a scale of 1:25,000 – dotted lines, in the 
one‑verst map – dashed lines.



216 Tat’jana N. Smekalova & Sergej L. Smekalov

superimposed on the computer map of the district. in the magnetic field 
recorded, two extended anomalous structures are well distinguishable not-
withstanding a considerable level of noise caused by iron objects remaining 
from World War ii. the two structures cross each other at a right angle, their 
directions corresponding exactly to the axes of the land-division. the results 
of magnetic surveys thus corroborate the existence of traces of land-plots here. 
their boundaries were probably marked by tilled ditches that later were filled 
with upper (more magnetic) layers thus producing extended weak positive 
anomalies.

in terms of natural conditions all this territory is characterized by a fairly 
monotonous landscape: practically level or slightly rugged plain with only rare 
gently sloping hills here and there. the few natural obstacles for the cultiva-
tion of these vast lands include the deep and ramified ravine of Džapar-Berdy 
running into the salt lake of kačik, as well as the lake itself, mt Djurmen and 
the uročišče of kotlovina, which may have been a salt lake in antiquity.

the natural limits of the land-division system under consideration were 
the coast to the south and south-west and Lake uzunlar to the east. in the 
north, the demarcated area may have been bounded by the Parpač ridge. the 
latter must have been at the same time a kind of a border dividing the tilled 
fields from the territory to the north, where due to topographical and climatic 
conditions (as well perhaps as some others) another economical structure 
and type of everyday life dominated among the local population. We must 
remember that precisely this last district of the peninsula is the most abundant 
in barrows of different periods, which in some cases form practically uninter-
rupted chains marking the direction of ancient roads in particular running 
east to west along the crest of the aforementioned ridge. notwithstanding the 
fact that in terms of its natural conditions the Crimean area of the azov Sea 
has always been favourable for agriculture, it was predominantly a region of 
animal husbandry and semi-nomadic populations. it is true, however, that the 
situation varied in different historical periods even within a single epoch.

the topsoil consists here of silted solonetzic černozems, meadow and 
černozem-meadow soils, and solonetzs. at present, these soils are considered 
potentially fit for agriculture but in need of certain improvements.19 in antiq-
uity, however, these lands were probably considerably more fertile. otherwise 
it is impossible to understand the well known statement of Strabon that the 
plain between theodosia and Pantikapaion was rich in grain and had many 
settlements (7.4.4).

in terms of archaeology, the territory described is the least well known, 
possibly due to the fact that almost the entire coastal zone, up to 5 km in 
width, has been off limits since the pre-World-War-ii period. on the map 
presented in i.t. kruglikova’s monograph,20 only one hellenistic settlement 
(karasevka), together with the port settlement of kazeka known from written 
sources and perhaps situated near Cape Čauda, is specified in the northern 
section of the district under consideration. as far as kazeka itself, little of it 
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remains preserved. v.v. veselov’s surveys21 have not dealt with this region at 
all. neither have the recent explorations by a.v. gavrilov, who is of opinion 
that it could not belong to the chora of theodosia being too far away from 
the city nor have our few brief trips to the region of Cape Čauda succeeded 
in supplementing the information available.22

in our opinion, the land-plots found here did nevertheless belong to the 
distant chora of theodosia. although their distance from the city is fairly far 
by land (c. 50 km), we must not forget that the greeks preferred seaways. the 
route via the gulf was shorter (c. 32 km), more convenient and safer, lying 
within direct sight of both kazeka and theodosia.

unfortunately, at the present stage of our studies we can say almost noth-
ing concerning the dating of the land-division system under consideration. 
the reason is that no farmhouses have as yet been found here, partly because 
the southern areas have been inaccessible for reconnaissance on foot and 
partly because until recently the ideas on what this intended research should 
include have been fairly vague. now it becomes clear that the search for rural 
houses must be carried out throughout the entire reconstructed territory, in 
particular in the vast area south of vulkanovka. on the basis of a strong re-
semblance between this land-division and that of nymphaion, as discussed 
below, we can probably assume that both are dated to the same period – the 
4th century BC.

Distant chora of Nymphaion

another hypothetical area of continuous land-division occupies the centre 
of the eastern section of the peninsula – a few dozen kilometres approxi-
mately from the village of tasunovo (on the north) towards the Strait of 
kerch (fig. 1.ii). the studies of this area started with B.g. Peters’ decipher-
ing of air photographs covering for the region north of v. michajlovka.23 he 
identified over 100 land-plots formed by straight, parallel lines crossed by 
other similar ones at right angles (Fig. 5). the dimensions of the plots, as 
established by Peters, were 300 × 340 m. however, after careful examina-
tion of the scale of the plan published by this author and studies of aerial 
photographs of 1972, it became clear that these figures are wrong. in reality 
the plots measured 350-380 by 380-400 m, i.e. they were equal to those in the 
distant chora of theodosia mentioned above. the orientation of one side of 
this system of land-plots is c. 20-23° clockwise from the geographical north 
direction (or 16-19° clockwise from magnetic north). on the photographs 
taken in 1972 shot from a greater height than those on which the land-plots 
of theodosia have been identified by Peters, only single elements of the en-
tire orthogonal grid discovered by him are discernible. only certain parallel 
dark lines running approximately 390 m from each other can be detected in 
the northern section of the area under consideration. the shot examined by 
Peters encompassed a smaller territory than did our images. moreover, his 
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photograph was probably taken during a more favourable season when the 
dark lines of the plot boundaries were quite clearly discernible, thus ensuring 
that the researcher could be certain that he really had seen land-plots. Dur-
ing his surface reconnaissance, Peters was able to observe the boundaries of 
the kleroi visually by marks of darker vegetation and certain elevations.24 in 
addition, excavations of kurgans situated within the divided territory have 
even enabled the scholar to establish the chronological interval between the 
land-division and the raising of the kurgan mounds.25

thus at the first stage of our studies it was possible to identify the immedi-
ate features of the system of land-division discovered north of v. michajlovka. 
the land-plots are oriented with their axes 20-23° clockwise from the geograph-
ical north, measuring 360 × 390 m or approximately 1,000 × 1,000+100 feet. the 

Fig. 5. The orthogonal system of land‑division revealed by B.G. Peters near v. Michajlovka. 
After Peters 1�7�; a) plot boundaries; b) tumuli; c) stone enclosures of ancient times; d) stone 
enclosures of Medieval period; e) terrace walls; f) outcrops of limestone rock.
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area of each plot is thus equal to 100 plethra. meridianally they are longer than 
in the latitudinal direction, probably corresponding to the positions of former 
demarcation marks. We are dealing here with exactly the same practice of al-
lotting land as is the case in the distant chora of theodosia. the predominant 
direction of the hill slopes and of potential communication routes here was 
towards Lake Čurubaš, therefore the “additional” 100 feet were reserved on 
the respective sides of the plots so that the roads then in existence led to the 
lake and the strait.

at the second stage of these studies, i.e. in the course of examining de-
tailed maps of the territory, we were able to identify numerous linear ele-
ments directly marking the land-plots (Fig. 6). these elements included first 
the earth roads running at a transverse to each other from the northern angle 
of v. tasunovo, and second, the forest belts and earth roads, which cross the 
kerch-Feodosija highway in the direction from michajlovka towards kerch, as 
well as the earth roads and a forest belt south and south-east of michajlovka 
(see Figs. 1 and 6).

But the most noteworthy linear element is a rectangular block of pres-
ent-day fields measuring over 3 × 3.5 km and its surroundings visible on 
almost every topographical map within a vast flatland south-west of Lake 
Čurubaš. the direction of its axes and the dimensions of the separate fields 
into which this area is divided correspond almost perfectly to the immediate 
signs of the already identified kleroi (Fig. 6). We suppose that this square struc-
ture is the remains and direct continuation of the same system of land-plots 
that was found near the village of michajlovka.26 it is thus possible to recon-
struct the ancient system of land-division throughout a fairly large territory 
from the costal zone between lakes Čurubaš and tobečik westwards and 
north-westwards as far as michajlovka and further west and north-west to 
the areas slightly west of tasunovo (Fig. 6).

the placement of this system of land-plots leaves no doubts that we are 
dealing here with the distant chora of nymphaion. this system does seem to 
have belonged to nymphaion, although until now the border of the chora of 
that polis, even at its peak, had been considered to be slightly further east, 
the chora itself confined to the area between Lakes Čurubaš and tobečik.27 
the main argument in support of a considerable enlargement of the sup-
posed rural surroundings of nymphaion is this uninterrupted continuation 
of the single system of orthogonal land-division throughout the entire area 
described above.

here, as well as within the undoubted territory of the nymphaian chora 
(the area between Lakes Čurubaš and tobečik), the predominant direction of 
the demarcating of the land was determined by the natural slopes of the vast 
elevated plateau. this direction coincided with the longer axes of the lakes 
and the general seaward inclination of the terrain.

the orthogonal system of plots surrounding michajlovka was limited to 
the west by the uzunlar rampart – a combination of a natural (hills) and an 
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artificial barrier. the proper chora of nymphaion were bordered to the west 
and south-west by the glubokaja ravine which joins a system of ravines 
united under a single name of the “uročišče of Plavni” (ičkil-Džilga) the latter 
running in their turn into Lake tobečik. the soils vary throughout this region 
offering in places the most fertile černozems on the peninsula.28

to the north and north-east, the chora of nymphaion were probably 
bounded by the banks of Lake Čurubaš. to the north-west, judging by the 
area occupied by the orthogonal system of land-plots, the boundary was the 
elevated southern edge of the vale-depression in which further to the north 
the village of andreevka Južnaja is situated. Probably, along this boundary 
lay a section of an ancient road which is marked now by a chain of at least 
11 kurgans. this road, traceable also further west by a continuous row of 
kurgans, must have crossed the entire kerch Peninsula from Cape ak-Burun 
to what is now the city of Staryj krym thus following the line of the Parpač 
ridge (Fig. 1).

useful information on the system of ancient land-plots has been yielded by 
reconnaissance expeditions and excavations including, in particular, Peters’ 
works north of michajlovka. these allowed the statement that the demarcation 
of the land-plots was carried out synchronously according to a single plan 
and was almost contemporary with the construction of the barrows dated to 
the end of the 4th to the 3rd century BC.29 a number of monographs30 present 
us with information on the settlements discovered in the chora of nymphaion 
and provide their exact positions. those of the settlements which arose or 
continued to exist in the 4th-3rd century BC have been marked on the map 
of the reconstructed system of land-division (Fig. 6). the map shows clearly 
that many of the settlements (nos. 25-31, 34-36, 97-100; the numeration given 
after Zin’ko 2003, 160) adjoined the limits of the supposed land-plots and 
were probably farmhouses or “agglomerations” of houses built on the plots. 
of special interest are the data published by Scholl and Zin’ko concerning 
the settlement of ogon’ki-4 (no. 27 in Fig. 6) where the directions of the walls 
of the house and the fence around the plot coincide with the axes of the 
land-division system. the settlements of the 4th-3rd century BC also extended 
continuously to the north-west from michajlovka (Fig. 6). We cannot rule out 
that their number is greater than that given by kruglikova.31 in our opinion, 
these territories certainly require further investigation.

if the spatial relation between the farmhouses and land-plots remains to 
be proved by future studies, the finds from the houses would be helpful in 
dating the given system of land-tenure. already now we may suppose that it 
should be dated to the 4th century BC since a rapid increase in the number of 
settlements in the territory under consideration is characteristic of this same 
period, whereas in the 5th century BC the settlements of the nymphaian chora 
were concentrated mainly along the seashores and lake banks (nos. 1-12 in 
Fig. 6), while in the 3rd-1st centuries BC only single sites (nos. 1, 6, 9, and 21) 
continued to exist.
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Further study of the land-division system of nymphaion should aim at a 
more detailed identification of its plan, defining the boundaries of each plot 
as well as the existence of farmhouses, fences, ancient roads, etc., and, natu-
rally, establishing the entire area of its distribution.

Distant chora of Pantikapaion

the third orthogonal system of land demarcation was revealed during the 
examination of aerial photographs from the region of mt temir-gora (Fig. 
1.iii). here, the demarcation occurs as a system of absolutely straight parallel 
and transverse lines as if soaring above the fairly uneven surface of the local-
ity. these lines are best discernible on the shrub-overgrown northern slope of 
the famous mount of temir-gora (Fig. 7). that here distinct traces of both the 
outer boundaries and the internal demarcation of the plots are still preserved 
is owed to the fact that these lands have been excluded from present-day 
cultivation. only recently, some garden-and-dacha cooperatives absent on 
the photos of 1972 have arisen in the western part of this uročišče.

the boundaries of the plots and the lines of their inner demarcation are 
distinctly visible on aerial photographs of the area from north-west of the 

Fig. 7. Aerial photograph of the territory north of v. Glazovka.
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temir-gora as far towards the sea as Cape tarchan in the north, and as far as 
the territories north-west of the village of vojkovo in the west. the system of 
field demarcation thus ignores the tyritake rampart, and, accordingly, must 
be earlier than the rampart.

air photography revealed indications of land-plots in this district: the 
direction of the axes was 14-15° west of the magnetic northern direction 
(see above on the peculiarities of this direction coinciding with that of the 
land-plots near theodosia). the orientation of the land-division system was 
determined by the need for the easiest possible transportation of crops to 
Pantikapaion, i.e. mainly southwards.

the distance between the boundaries of the land-plots is 370 m in the me-
ridian direction and 355 m in the latitudinal one. thus the area of a land-plot 
equals c. 100 plethra as in the cases described above.

From large-scale maps and space photographs, all linear elements corre-
sponding to the immediate indications of ancient land-plots were identified. 
these elements were registered on a composite computer map (Fig. 8). the 
mapping showed that the system of land demarcation stretches throughout 
almost the entire north-western tip of the kerch Peninsula. natural limits of 

Fig. �. North‑eastern part of Kerch Peninsula. Reconstruction of the orthogonal system of 
land‑division. The structures discernible on air photographs are drawn with solid lines, shown 
in the map at a scale of 1:25,000 – dotted lines, in the one‑verst map – dashed lines. Settle‑
ments of the Hellenistic time are rendered by dots, those of the 1st‑3rd cent. AD – by triangles. 
1 – Pantikapaion, 2 – Myrmekion.
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the demarcated territory are in fact the coastline to the north and south, the 
line running northwards from the eastern edge of the village of vojkovo in 
the west, and the slopes of the coast from Cape Fonar’ as far as the village of 
osoviny in the east. the total demarcated area thus amounts to at least 10,000 
hectares while the number of land-plots is about 800. the top-soils here are 
fairly fertile černozem and dark chestnut-coloured soils.32

Surveys of veselov and kruglikova revealed numerous settlements here 
all dated to the 4th-3rd century BC. their mapping gives grounds to suppose 
that the settlements may have been adjacent to the boundaries of the ancient 
land-plots (Fig. 8).33 Some of them, however, might be farmhouses on the plots 
so that the land-division possibly also dates to the 4th century BC. a few of 
those settlements continued to exist in the early centuries aD. here too, as 
in the chora of nymphaion, changes in the scale of land-tenure and the char-
acter of agricultural production undoubtedly took place in the 3rd century 
BC: in particular the transition from marketable production to one oriented 
towards the demands of the local market. these abrupt changes can probably 
be explained by disturbances in the natural equilibrium of the region.34 in-
deed, in the 4th-3rd centuries BC, virgin lands were ploughed, and trees and 
bushes were cut down after the land-division was carried out. in addition, 
the fairly moist climate which had dominated here in the 6th-4th centuries 
BC was superseded by a dry and hot one in the 3rd century BC. apparently, 
the combination of climatic changes and the removal of upper fertile topsoil 
throughout large areas resulted in ecological troubles or even a catastrophe 
with rising probability of drought, dust-storms and deterioration in the fertile 
top-soils on the arable fields.35

the central area of the last territory under consideration is mostly level 
plain. nevertheless it is here that mt temir-gora and mt Chroni and, in ad-
dition, the deep and ramified Bulganakskaja ravine are situated. only the 
upper rocky mountain-ridges were exempt from cultivation. it is well known 
that hill-slopes are the best place for vineyards. therefore these territories 
probably constituted the most valuable part of the available lands and, cor-
respondingly, were subjected to a very careful land demarcation.36

it is noteworthy that many present-day roads and field-demarcations north 
of the village of glazovka coincide in terms of their direction with the axes of 
ancient land-plots while the distances between the borders of some modern 
fields are divisible by the size of the kleroi. Both parameters correspond exactly 
to those surveyed on the northern slope of the temir-gora.

taking into account the position of these plots we must ascribe them ei-
ther to Pantikapaion itself or to myrmekion. however, the fairly vast terri-
tory subjected to land-division as well as certain features which characterize 
this land division as an extremely important public measure suggest that the 
demarcated area belonged to Pantikapaion rather than to the smaller town of 
myrmekion which itself was probably part of the Pantikapaian polis.

it is remarkable that the territory occupied by land-plots is contiguous 
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to the eastern limits of the so-called “royal chora”. Last-mentioned probably 
occupied an extensive part of the littoral of the azov Sea from a settlement 
in the area in the middle of the Bay of reefs and the northern tip of the 
so-called “third tyritake rampart”37 to the east of the village of Zolotoe 
to the west. to the south, this territory is approximately bounded by the 
latter village. the problem of the “royal chora” we have discussed else-
where;38 here, one should only note the absence of any traces of orthogonal 
land-division which this particular territory features. instead, the gentle, 
fertile slopes and dry even areas here are divided into bands of so-called 
“long fields”. geomorphologically, this region constitutes a closed area. it 
belongs to the anticline system of Čegene-enikale. its relief is composed 
of a system of sloping terraces formed by rocky ridges. almost all of the 
ridges are steeper on one side, viz. that formed by a cut of the rocky bed, 
than on the other gently sloping one.39 the ancient arable fields must have 
occupied these gentler slopes. as is typical, the long-term cultivation of the 
hill slopes resulted here in the formation of earthen banks. these are found 
not only in the azov Sea region but also in every locality where agriculture 
developed in a hilly terrain.40 Paradoxically enough, the earthen banks that 
undoubtedly resulted from cultivating the land on the hill slopes cannot be 
considered fruits of human labour. the immediate cause of their formation 
was the washing-out of the eroded topsoil which was gradually deposited 
on the boundaries of adjoining plots or between the fields and uncultivated 
areas. the banks bordered the long parallel bands which once were tilled 
with heavy bull-driven ploughs.41 these banks provide information about 
the extent of the development of agriculture and even about the technique 
of tillage. the “long fields” extending in some cases over considerable dis-
tances probably reflect not landownership but rather the specifics of the 
agricultural use of the plots. We may suppose that these lands belonged 
to a single owner, probably the supreme ruler of the Bosporos, cultivation 
of the “long fields” being carried out by farmers from the local tribes. the 
settlements of the latter are found nearby and their inhabitants probably 
were united into communities. the cemeteries of the local population were 
also situated nearby. the tombs are of the stone-cist type sunk below the 
ancient topsoil surface and covered with low mounds.

Home chora of Pantikapaion

Finally, the fourth orthogonal system comprised, in our opinion, the lands im-
mediately west of Pantikapaion (Fig. 1.iv). the entire valley between two hilly 
ranges, with mt mithridates on one side and the famous kurgan of kara-oba 
on the other, bears traces of land-division in the form of the boundaries of 
present-day fields. the boundaries deviate 5° to the east from the modern 
meridian here. the orientation of the plots seems to have been determined 
by the direction of the major road to Pantikapaion which is the continuation 
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of the Parpač high-road. on the modern 1:25,000 map two parallel roads are 
still traceable running via neighbouring hill slopes as far as the latter extend. 
it is exactly this direction that seems to have been chosen as the basic one for 
the land-division.

this territory divided into plots is bounded on the south by a chain of 
kurgans marking the road which led to nymphaion and which, as mentioned 
above, was the northern limit of the distant chora of nymphaion. the frontier 
settlement here was that of andreevka Južnaja where in the 4th century BC 
a monumental farmhouse with a stone wall around its land-plot was built in 
place of an earlier settlement.42 the orientation of the walls of the house and 
of the wall itself conforms exactly to the directions of the hill slopes and of the 
supposed road to Pantikapaion and, correspondingly, to the orientation of the 
land-division axes. the immediate traces of the ancient field demarcations are 
preserved in the northern section of this area. here, north of the mt turkmen, 
straight parallel lines are visible on air photographs running at the angle stated 
above and crossed by transverse streaks. to the north, the lands seem to have 
been demarcated as far as the Čokrak-Babčinskaja depression and the karalar 
anticline thus adjoining the territory of the hypothetical “royal chora”. the 
borders of modern fields and the country roads traceable on the maps at scales 
of 1:25,000 (surveys of 1954) and 1:42,000 (late 19th century) still conform to 
the dominating direction determined by the ancient land-division. to the west, 
the limits of the territory under consideration have not as yet been established. 
they probably extended up to the uzunlar rampart; at least their traces have 
been found south of the village of Čistopol’e. if this supposition holds, the area 
occupied by ancient land-plots must have amounted to at least 20 × 8 km or 
16,000 hectares, corresponding thus to c. 1,300 plots of 100 plethra each.

if all stated above is correct, then the grandiose works carried out by ancient 
surveyors were so careful and well adjusted, while the directions of the axes 
of the plots corresponded so exactly to the major communicational needs of 
the population and to the relief, that it has been impossible to surpass these 
works ever since. nor, perhaps, was any re-demarcation necessary since noth-
ing hindered the cultivation of the fields within their previous limits first by 
medieval farmers43 (who were not numerous though, while the pastures of 
cattle-breeders did not disturb the borders of the fields) and then by more 
recent ones. new fields were here laid within the previous boundaries as dic-
tated by the grid of old roads wherever the former and latter were preserved. 
Such long existence of ancient systems of land-division is not an extraordinary 
phenomenon but rather a normal one. Something similar is found both in 
greece – not far from athens in attica – and in etruria where changes in the 
landscape began only after the 1920s. modern large-scale grain production 
began slightly later on the kerch Peninsula.

the main ancient roads running along the borders of land-plots were 
so well thought-out that they still continue to be actively exploited.44 as to 
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the technique of making the field boundaries that simultaneously served as 
a grid of roads, the remarkable preciseness and parallelism of the straight 
“latitudinal” lines is remarkable as is their strict orthogonality relative to the 
“meridian” borders of the plots. this fact suggests that the entire land-division 
campaign was a serious public endeavour and of a distinctly greek character. 
thought-out in details, it was conducted by experienced experts who pos-
sessed a highly developed surveying culture. these experts were helped by 
ploughmen with bulls for tilling-up the demarcation lines and many other 
assistants.45 Without such a cardinal change in farming, it would have been 
impossible even to think of growing the immense quantities of grain exported 
by the Bosporan kingdom in the 4th century BC.

Mapping Greeks and barbarians

a major question is concerned with the character of ownership and the sources 
of labour. to solve these problems we must return to a more detailed study 
of the relation between the settlements (and their related cemeteries) and the 
land-tenure structures within the given territory. it is noteworthy that many 
barbarian villages with (their?) neighbouring kurgan burial grounds of the 
4th-3rd century BC are concentrated outside the main regions of “demarcation” 
(see Fig. 1 and the map of the distribution of the best studied settlements of the 
4th-3rd centuries BC in the kerch Peninsula published by maslennikov46).

the farmland needed reliable protection not only from military threats but 

Fig. 10. Detail from Hablitz’s “Map of the Tauric Peninsula and Nearby Places Composed on 
the Basis of the Evidence of Greek Writers of the Ancient and Middle Periods”, 1�03.
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also from nomadic neighbours damaging the fields by pasturing, etc. therefore 
the plots had to be defended by banks and ditches from the other territory of 
taurica inhabited by local tribes. as mentioned above, the land-plots of nym-
phaion and Pantikapaion were defended by the uzunlar rampart (Fig. 1). are 
we not justified in supposing that those of theodosia were shielded by the 
so-called Parpač rampart? the distinct traces of the latter were still observed 
by academician P.S. Pallas47 and recorded by a.v. gavrilov near the deserted 
settlement of Šiban and what is now the village of Jačmennoe.48

essential new information on this problem has been obtained by exami-
nation of the one‑verst map of the surveys of 1896 and the map at a scale of 
1:25,000 of 1955-1965. each kurgan marked on these maps has been registered 
on the composite computer map (Fig. 9).49 it has been noted that the one‑verst 
map contained considerably more kurgans because each, sometimes even 
fairly small, elevation was documented on it. But the height marks for these 
elevations are mostly absent. on the 1:25,000 map, only quite noticeable bar-
rows with a height exceeding 1 m and only in rare cases no higher than 0.5 
m are shown. But the heights of the mounds are marked on this map.

the number of kurgans thus revealed is over 3,000. they are distributed 
rather monotonously throughout the western steppe zone of the Crimea ad-
joining Sivaš Sound. however, the repetitiveness is completely changed as 
soon as we enter the limits of the kerch Peninsula this difference being the 
first that catches our attention when we examine the composite map.

remarkable on the latter is a lengthy chain of kurgans or some local eleva-
tions following each other closely. this chain extends from the north-eastern 
outskirts of the town of Staryj krym along the Čuruk-Su river, then turns 
abruptly to the east near v. novopokrovka and runs along the Parpač ridge 
to the uzunlar rampart. here the chain splits, one branch of it running to 
nymphaion, the other to Cape ak-Burun.

now we will present a more detailed consideration of this line beginning 
with its western section. the kurgan chain runs here via the eastern bank of 
the Čuruk-Su river complying almost exactly in its southern half with the 
“bank made by Scythian slaves” marked on k. hablitz’s “map of the tauric 
Peninsula and nearby Places Composed on the Basis of the evidence of greek 
Writers of the ancient and middle Periods”, 1803 (Fig. 10).50

then the line of the kurgans turns, as mentioned above, to the east near the 
village of novopokrovka. here a number of settlement-sites from the 5th-3rd 
centuries BC are found. their situation at the intersection of the roads from 
Pantikapaion and theodosia to the Perekop isthmus must once have been 
very favourable.51

the chain of kurgans then continues via the summit of the Parpač ridge 
which runs latitudinally through the middle of the peninsula dividing the 
latter into two almost equal parts. the Parpač ridge begins near v. vladislav-
ovka. there is a small ledge on the surface here which becomes more and 
more distinct the further east it reaches transforming at last into a ridge. its 
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formation was called forth by the presence of a bed of Čokrak limestone lying 
between some looser rocks.52 From mt uglovaja, which is situated on the line 
of the uzunlar rampart, the Parpač ridge turns first to the east–south-east, 

Fig. 12. Detail of the 1:25,000 map of the territory between the ruins of v. Šiban and Lake Ači. 
The kurgans and elevations marked on the map are seen distinctly.

Fig. 11. Aerial photograph of the territory between the ruins of v. Šiban and Lake Ači. The ar‑
rows designate elevations on the rampart.

Siban village

Lake Ači
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then to the south reaching Lake uzunlar. the southern section of the uzun-
lar rampart, which is the best known Bosporan bank, runs via the summit 
of the ridge. the geological structure of this extensive feature (the output of 
the bed of Čokrak limestone) precludes the formation of any natural hill-like 
elevations that are so characteristic of bryozoa limestones and can be mistaken 
for kurgans. hence all hill-like mounds marked on maps as chaining via the 
Parpač ridge are probably artificial.

in 1793-1794 Pallas visited this locality and left a detailed and valuable 
description of “a line of ruins forming a number of low elevations”. near the 
village of Šiban (now Frontovoe), the heaps of stones seen by Pallas lay ac-
cording to his evidence 180 steps from each other. on the aerial photos of 1972 
and the map at a scale of 1:25,000, the crest of the Parpač ridge is distinctly 
seen in the north-east. South-west from the ridge there is a narrow elevation 
– a bank straight as an arrow, on which a row of mounds is discernible. their 

Fig. 13. Detail of the “Map of the Northern Coast of the Black Sea from Cape Chersones up to 
the Taman’ Peninsula” drawn by captain‑lieutenant Manganari, 1�36.
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number exceeds 11 over a section about 2-2.5 km long (Figs. 11-12). Possibly 
these are the remains of a wall and the ruins of towers observed by Pallas, at 
least the distance between the supposed “towers” is close to that stated by 
the traveller.

Beyond the village of Frontovoe the chain of kurgans continues further 
east. the elevations are spaced most densely throughout the area from what 
is now the village of Batal’noe to v. kirovo (see Fig. 9). a few really grandi-
ose kurgans are situated here. nearer to the uzunlar rampart the chain of 
kurgans bifurcates, its northern branches leading to nymphaion and Cape 
ak-Burun. there are also large accumulations of kurgans north of myrme-
kion and near Porthmion. all three groups possibly indicate routes to the 
asiatic side of the strait. these crossings may have been used under various 
climatic conditions.

the most distinct is the kurgan chain extended towards Cape ak-Burun. 
Probably it is here that the crossing of the strait was the most active. the 
range of kurgans continues also on the asiatic coast opposite ak-Burun. in 
the sailing directions composed by captain-lieutenant e. manganari in 1836 
it is seen very distinctly that the shortest way to cross the deeper parts of the 
strait between its shallower areas is that from Cape ak-Burun to the South-
ern Spit (or what is now the tuzla Spit) (Fig. 13). this section of the strait 
has continuously changed its outline, the spit now becoming an island, now 
joining the asiatic coast again.53 in any case, it is here that the deeper fairway 
is so narrow that it must have been fairly easy to cross during winter. an-
other narrow place is situated opposite Porthmion. as we may see on maps 
of depths, an underwater ledge sprouts here towards another shoal which 
surrounds the northern taman’ Spit (now the Čuška Spit). Possibly, the low 
depth and weak salinity caused by the flowing of the kuban’ river into this 
area of the strait facilitated its freezing. this is why a second passage to the 
other coast was located here. and finally, there were passages in the vicinity 
of nymphaion as indicated by the kurgan chain leading to it. although the 
distance to the shallow water and land is greater here than in the two pre-
vious cases, the north-south current is weaker and may have favoured the 
formation of strong ice layers.

now, what was the nature of the described linear range of kurgans extend-
ing from Staryj krym as far as the uzunlar rampart to the Strait of kerch and 
the taman’ Peninsula? Can it have marked an ancient defensive line with a 
road leading along it from the central Crimea to the passages across the strait? 
there undoubtedly was a road here, since it is an established fact that chains 
of kurgans were constructed along ancient roads. it is intriguing that the bar-
rows on the Juz-oba, as well as other kurgan groups not far from Pantikapa-
ion, were erected in some cases in a chess-board pattern, each visible between 
the others.54 the kurgans possibly served as a good guiding line for travellers. 
they also may have marked the frontiers. the line of kurgans revealed possi-
bly corresponded to the limits of the migration routes of nomadic tribes from 
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the central Crimea to passages across the kimmerian Bosporos. indeed, in the 
northern half of the akmonaj isthmus, the kurgans are much more numerous 
than in the southern and south-eastern parts of the peninsula. the northern sec-
tion of the isthmus is a plain, convenient for the movement of great masses of 
people with their wagons and herds. it is possibly that the main ancient routes 
leading from the Strait of kerch to the Perekop isthmus were situated here. in 
different historic periods, the movements of nomadic peoples must have fol-
lowed these routes and it was probably impossible to prevent them by simply 
barring the isthmus. at least, it is from this side that the attack of a supposed 
enemy was expected by the builders of the bank on the Parpač ridge.55

the system of ramparts on the western frontiers of the Bosporos must have 
been meant to defend its possessions and also protect the chora of theodosia 
from attacks.56 as described above, the expansive agricultural territory of that 
city, including the area with traces of an orthogonal land-division, occupied 
the southern section of the kerch Peninsula. it is thus quite probable that a 
“latitudinal” bank was necessary to protect this territory. its length from the 
uzunlar rampart to the village of novopokrovka is 68 km. the latter value 
is fairly close to the length of the asander’s rampart (360 stades or 64 km) 
specified by Strabon (7.4.6). that rampart was constructed “on the isthmus 
of Chersonesos near maiotis”. indeed, the ancient geographer left no state-
ment that the rampart barred the way across the isthmus. Future explorations, 
including those using remote and geophysical methods, along the preserved 
sections of this line, which is important for an understanding of Bosporan 
history, will possibly elucidate many of the problems raised.

Studies of the arrangement of kurgans on the kerch Peninsula are a very 
promising subject and we will discuss them elsewhere. here we will limit 
ourselves to a few slight notes concerning the arrangement of kurgans in other 
parts of the peninsula. Firstly, a chain of kurgans in the north-eastern area 
probably indicates the presence of a road leading from the northern coast of 
the Strait of kerch near myrmekion towards Cape tarchan on the north. the 
direction of this line complies with that of the system of land-division within 
the territory under consideration (cf. Fig. 8).

Within the territory of the so-called “royal chora” extended throughout 
the littoral of the azov Sea from what is now the village of Zolotoe to Cape 
tarchan, only very small barrows have been revealed. these probably contain 
burials of the local population who inhabited and cultivated these lands. no 
larger nomadic kurgans are known here.

Possibly, there is a rectilinear chain of kurgans situated along the northern 
border of the distant chora of nymphaion (see Figs. 6 and 9). a road leading 
to Cape ak-Burun may have been located here.

Comparing all four orthogonal systems considered above, the absolute 
equality of the areas of the plots situated in different parts of the peninsula 
is striking. this suggests that a single system of measures and a single tech-
nique of measuring land-plots existed in the Bosporos. moreover, it is to be 
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noted that on the asiatic coast of the Bosporos, near Patrasys, a vast “exter-
nal” system of land demarcation has been revealed. the distance between 
the basic lines of this is also c. 340 m, which corresponds to 1,000 feet.57 Such 
uniformity, however, is still demanding explanation. in the different poleis in 
the region investigated, the landownership rights of the citizens may have 
been equal by the time of the land-division.

We have as yet no solid grounds for an exact dating of the emergence 
of the orthogonal system of land-division. We may, however, propose very 
cautiously that the date was the 4th century BC as suggested by practically 
all archaeological evidence from supposed farmhouses on the plots as well 
as by results of excavations near v. michajlovka. it is well known that dur-
ing the reign of Leukon i, son of Satyros i, (389/8-349/8 BC), the Bosporos 
became a powerful state comprising different cities situated on both sides of 
the kimmerian Bosporos.58 the rulers of the Bosporos, the Spartokids, were 
considered possessors of the entire Bosporan land and were themselves the 
most prominent landowners. as attested by Demosthenes, all the grain ex-
ported to attica from the Bosporos was provided in the name of its rulers. 
under Leukon i the annual export amounted to 400,000 medimnoi or 16,800 
tons of grain (Dem. 20.31-32). according to v.D. Blavatskij’s calculations, pro-
duction of such quantities of grain must have required an area of about 5,000 
km2, equal to the territory of the Bosporan State after the land acquisitions 
under Leukon i.59 moreover, we have at our disposal an important statement 
of Strabon recording a single exportation of 2,100,000 medimnoi or 88,200 tons 
of grain from theodosia by Leukon i (7.4.6). it is probable that part of this 
immense quantity of grain was purchased by the Bosporan king from the 
local agricultural tribes who inhabited the region north-west of theodosia 
and did not belong to the Bosporan State. Sites of settled agriculturalists of 
the hellenistic period have been revealed here by S.g. koltuchov and a.v. 
gavrilov.60 Such purchases may have become possible for the Bosporos only 
after the annexation of theodosia.

in his role as supreme owner, the ruler of the Bosporan State could dispose 
of the land at his will and the simultaneous large-scale demarcation of lands 
was thus an example of royal actions. if we really are dealing with the distant 
chora of theodosia then we could assume that the land-division took place 
after this city was subdued by the Bosporan kingdom, because the uniformity 
of the land-division suggests a single design, a single will and a unified state 
organization. this may have been undertaken already in the days of Leukon i 
(or his closest successors) known both for his territorial acquirements and his 
large-scale overseas grain trade. in such a case, the location of some fields 
far from the major urban centres, their general layout and area are at least 
partially explainable.

We therefore propose that the revealed land-plots of Pantikapaion, nym-
phaion and theodosia date to the 4th century BC – the period of the utmost 
prosperity of the Bosporan kingdom. the land-division was probably carried 
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out by Leukon i synchronously throughout all the four territories specified 
above, as well as in some other parts of Bosporos. along with the lands which 
belonged to the cities, there was also a chora, the owners of which were the Bos-
poran kings. this “royal chora” probably included a considerable area adjoining 
the coasts of the azov Sea from v. Zolotoe to Cape tarchan. here, no land-lots 
are found but there are traces of the so-called “long” fields instead.

the reconstruction of the cadastre of cities of Bosporos proposed cannot 
be considered completed. Future studies will deal with new data from space 
and aerial photographs in the archives of russian and foreign research insti-
tutions. in addition, surface surveys will continue including the application 
of the geophysical method for identification of remains of land-plots and 
farmhouses pertaining to them. By means of the interdisciplinary method 
described above we hope to reveal and reconstruct the cadastres, as far as 
possible, throughout the entire Bosporan territory.

Chersonesean chora in the Tarchankut Peninsula

a better understanding of the orthogonal land-division system of the euro-
pean Bosporos can be provided by comparing it with the land cadastre of 
Chersonesos. in fact, the Chersonesean system of land-lots was discovered 
earlier than that of any other greek polis. as early as 1786, it was marked on 
the map of the herakleian and majačnyj Peninsulas by a. Strokov. in 1848, 
F. Dubois de montpéreux published a plan of the Chersonesean cadastre. 
n.m. Pečenkin’s 1910 reconnaissance surveys and excavations in the majačnyj 
Peninsula resulted in a plan of several land-plots. in fact, he was the first 
who succeeded in distinguishing a standard greek land-lot,61 something that 
m.i. rostovcev immediately declared an important scientific discovery.62

the land-division system in the majačnyj and herakleian Peninsulas is the 
best-studied one in the Black Sea region,63 and is also renowned because of its 
unique state of preservation. the rocky terrain forced the ancient agricultural-
ists to pick stones out of the meagre soil and to employ them in constructing 
division walls, which are still discernable in the vicinity of Chersonesos. as 
noted by a.n. Ščeglov, the preservation of the land-division system owes 
much to the fact that it was “senseless to destroy the monumental walls be-
tween the plots since it was impossible to dispose of the stone liberated. in 
the course of redistribution of the land and restructuring of the plots it was 
easier to continue using the old and strongest walls strengthening them with 
the stone obtained from the soil or disused agricultural structures”.64

the systems of land-division have also been revealed in other territories 
of the Chersonesean state.65 here we shall mainly focus on the cadastre re-
mains within the tarchankut Peninsula, which are datable to the period of 
the most intensive agricultural use of the land, viz. the 4th through the first 
half of the 3rd century BC.

in the western part of the tarchankut Peninsula, the divided area, which 
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Ščeglov revealed by means of aerial photographs in 1979,66 is nearly equal to 
that in the vicinity of Chersonesos. the outlines of the plots are clearly dis-
cernible in the photos, which simplifies the evaluation of their size. they all 
measure 420 × 250-255 m. in Ščeglov’s opinion, the area divided into lots on 
the western extremity of the peninsula measured 100 km2, which with a lot 
size of 10.5 hectares must have corresponded to c. 950 lots.

it should be noted that the examination of aerial photographs, which pro-
vides proof of the very existence of land-lots, is extremely important as an 

Fig. 14. The Tarchankut Peninsula. The map of 1��� at a scale of 1:42,000 (“one‑verst” map) 
taken as a topographical basis shows land plots discerned on aerial photos by Ščeglov. The roads 
revealed by the “one‑verst” map and related to the land‑division are marked with solid lines; 
dashed lines show those discovered in the map of 1�57 (1:25,000). The hypothetical ancient 
routs of nomadic migrations are rendered by hatched lines. Dots reflect the barrows found on 
the “one‑verst” map.
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initial stage of our studies. yet, in most cases the aerial photos yield a clear 
pattern of the plot boundaries only within limited areas where the latter are 
best preserved, while all the divided land might have occupied a much larger 
territory. the large-scale maps, both old and modern, provide a useful tool in 
estimating the total area subjected to land-division, as well as in determining 
its main axes, major roads and correspondence with terrain features. as far as 
the western Crimea is concerned, the maps of the late 19th century at a scale 
of 1:42,000 (the one‑verst map) and those of the 1950s at a scale of 1:25,000 are 
the most informative.

While examining the one‑verst map of 1899 one can hardly overlook a 
constellation of parallel roads in the western area of the tarchankut Penin-
sula, which intersect at right angles with another group of mutually parallel 
roads.67 the deviation of this grid of roads from true north (15° westwards) 
corresponds precisely to the axes of land-division revealed on aerial photos. 
the intervals between the “latitudinal” roads are about 750, 500, 2,500, 3,000, 
1,750, 1,000, 500, 1,500 metres while those between the “meridianal” ones are 
4,200, 2,520, 3,360, 1,270, 420, 1,260 metres (Fig. 14). Despite the fairly large 
inaccuracy in determining these intervals it is evident that they are correspond-
ingly equal to or divisible by the sizes of the land plots in the “meridianal” 
and “latitudinal” directions. this implies that the aforementioned road-grid 
should be interpreted as a reflection of the major axes and transportation 
routes laid out on the basis of the system of land-division.

the main road and possibly the original axis of that system may have 
been the central “latitudinal” road leading from the village of karadža (now 
olenevka) to that of kunan (modern krasnosel’skoe) and slightly further 
east (Fig. 14). it runs through the flattest terrain on the watershed and was 
possibly the easiest land route for conveying the harvest from the entire 
flatland of the peninsula. the longest of all roads revealed on the maps, it 
divides the peninsula into two equal parts (the northern and southern) and 
can be likened to an “axis of symmetry” for the latter’s western extremity. 
this road is also marked on the map of 1957 (scale 1:25,000), as well as on 
all other maps of the Crimea, for it connects two fairly important modern 
settlements.

in antiquity also, this road undoubtedly connected some important areas. 
most likely these were the greek settlement of karadžinskoe68 on the shore of 
a very convenient bay (now Lake Liman which in the hellenistic period was 
part of the karadžinskaja Bay) and some sites located at the upper reaches of 
the deep and long kel’-Šejch ravine, which runs through most of the tarchan-
kut Peninsula cutting it in an almost meridianal direction. only to the south, 
does a small area of flat steppe remain, which was probably crossed by the 
migration routes of the ancient nomadic population. this is suggested by an 
almost uninterrupted chain of kurgans ranged along the entire peninsula 
on the edge of a raised plateau that further south descends down to the sea 
(Fig. 14).
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the kel’-Šejch ravine formed a natural border for the divided land on the 
peninsula and separated the western part of the tarchankut from the territory 
which led towards kalos Limen. South of the “main” road mentioned above 
three other roads have their origins running parallel to it at a distance of 1,000, 
1,500 and 3,000 metres. these roads are shown on maps of 1899 (1:42,000) and 
1957 (1:25,000). Like the “main” road, they head towards the settlement of 
karadžinskoe. Supposedly some settlements or sentry points were located at 
the eastern terminals of these roads. the “main” road and the one closest to 
it on the south ran alongside neighbouring watersheds – the banks of a long 
ravine which ends in Lake Liman.

Fairly long parallel paths are also discernable north of the “main” road. 
on the one‑verst map of 1899, at least eight such paths may be seen. they 
all begin at the kel’-Šejch ravine and stretch westwards as far as the upper 
reaches of the ravines which end at the kastel’ Bay (Fig. 14). on the map of 
1957, they are fewer in number amounting to only six or seven short sections 
found mostly in the west.

now, let us consider the transverse roads. at least 10 of them are marked 
on the one‑verst map but their lengths differ. Some of these roads cross almost 
the entire flatland of the peninsula north to south (Fig. 14). this aggregation 
of the “latitudinal” and “meridianal” roads constituted the “skeleton” of the 
land-division system. the extent of these routes may provide an idea about 
the area once divided into lots, which may actually have been much larger 
than the one discernable on the aerial photographs. in fact, it seems very 
likely that the entire western half of the tarchankut Peninsula was covered 
by a grid of orthogonal plots (Fig. 14).

the fact that the main trunk lines were orientated towards the karadžinskoe 
settlement suggests an important role of the latter in organizing production 
and shipment of grain collected from the entire western part of the tarchankut 
Peninsula and exported via the harbour situated in what is now Lake Liman. 
the importance of that centre is emphasised by the closeness of a sanctuary, 
probably well-known in antiquity. the latter was situated in the uročišče of 
Džangul’,69 being linked to the settlement by one of the most noticeable me-
ridianal roads. moreover, this road, marked on the map of 1957 and many 
other present-day maps, is consistent with the land-division pattern of the 
entire peninsula.

as assumed by S. Saprykin, the Chersonesean state was divided into 
“administrative and economic districts each with a centre constituted by a 
large fort controlling a territory with smaller farms … or settlements of de-
pendent indigenous population”.70 the settlement of karadžinskoe is likely to 
be one of such centres.71 it possessed a convenient harbour, which by means 
of a network of good land routes was connected to the entire flatland of the 
peninsula.

a special note should also be made of the spatial interrelationships be-
tween the greek cadastre and kurgans, which dot nearly the whole of the 
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tarchankut Peninsula. on the map at a scale of 1:25,000 only relatively high 
mounds are marked with their heights, mostly 1 or 2 m, being indicated. the 
largest number of barrows, both fairly large and smaller ones, is discernable, 
however, on the one‑verst map where they are marked by special symbols 
with no information as to their height. here, one can easily notice an almost 
uninterrupted chain of mounds, which range along the southern edge of the 
elevated part of the peninsula and appear to be markers of ancient roads and 
routes of nomad migrations.

Quite a number of groups of smaller barrows occupy the land divided 
into plots. often they are ranged in lines which occasionally coincide pre-
cisely with the plot borders. it makes one think that these mounds might be 
the necropoleis of the rural population which inhabited the farmsteads. the 
traces of the latter also seem likely to be found along the roads revealed on 
the one‑verst map.

the cadastre remnants are also discernable along the north-western shore 
of the peninsula. on the aerial photographs of 1977, traces of a large rectan-
gular plot are distinctly visible near the site of masliny. Part of the plot is 
destroyed by the erosion of the seashore. one of the sides now existing is 
approximately 350-380 metres long, thus coinciding almost exactly with the 
size of the preserved side (387 metres) of a land-lot at Cape ojrat.72 at some 
distance from the shore, the aerial shots reveal certain direct lines parallel to 
the long side of the above plot. on the one‑verst map of the late 19th century 
a number of parallel roads, which parallel the seashore, correspond to the 
mentioned lines. this suggests that the area near masliny was also divided 
into rectangular plots, although this supposition requires further proof.

in the coastal area north-east of kalos Limen up to Jarylgač Bay, the 
one‑verst map of 1899 shows an orthogonal grid of roads resembling the one 
we have distinguished in the western part of the tarchankut Peninsula (see 
Fig. 14). Presumably, it also reflects the main axes of the cadastre which ex-
isted here in the 4th to 3rd centuries BC. it has to be noted, however, that 
their orientation slightly differs from that of the plots revealed by Ščeglov in 
the immediate surroundings of kalos Limen.73

the aerial photographs also expose an orthogonal grid of dark lines east 
of the northernmost extremity of Lake Donuzlav. a number of these lines 
coincide with some roads marked on the one‑verst map of 1899. Possibly, 
the coastal area of the south-western Crimea near the villages of kača and 
Solnečnoe was also divided into plots, as suggested by the parallel roads 
shown on the one‑verst map and some “bank-like bulges – land-lot boundar-
ies” revealed by L.a. moiseev’s surveys.74 Presumably, this area was also a 
part of the Chersonesean chora,75 even though this assumption requires fur-
ther checking based on aerial photographs, which will be accomplished as 
soon as possible.

the comparison of orthogonal systems of land-division both in the euro-
pean part of the Bosporos and Chersonesos allows the disclosure of the fol-
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lowing similar features. in both cases the land-division embraced considerable 
territory, being carried out according to a common plan.

the roads, of which many, both in the eastern and western Crimea, are 
reflected in the one‑verst maps of the late 19th century, constituted main 
structural elements of the cadastre system. the territories were divided into 
absolutely equal rectangular plots independently of the relief or any other 
peculiarities of the terrain. the area of the plots corresponded to a common 
“module” throughout the entire state. Both in Chersonesos and Bosporos such 
a length module is likely to be the egyptian foot equal to 0.35 m, the areas 
being measured in plethra.

there were also certain differences between the cadastre systems of Bos-
poros and Chersonesos. throughout the entire european Bosporos we have 
found common dimensions (c. 350 × 350 m that equals 100 plethra) and an in-
variably square form to the plots. even though the area of the Chersonesean 
plots is based on a common basic unit equal to 2.25 plethra,76 it varies depend-
ing on the district. the areas subjected to continuous orthogonal land-division 
also differed: in the Bosporos they were much larger which resulted in a 
different grain potential for the two neighbouring states. While the Bosporos 
was able to provide considerable amounts of grain, the grain exports from 
Chersonesos, if there were any, must have been much more unassuming.77

Despite the slight metrological differences between land-lots in Bosporos 
and Chersonesos, we must state that in the 4th through the first half of the 
3rd century BC there was a uniform plan of land plots throughout the entire 
territory of the state, a common system of measures, as well as expansive areas 
subjected to land-division, and an equality in plot sizes (although only within 
certain districts, as long as the Chersonesean state is concerned). all these facts 
point towards a state, and possibly synchronous, character of land-division. 
the supreme proprietors of the land both in Bosporos and Chersonesos were 
the civil communities of the poleis. in the european Bosporos such a polis was 
evidently Pantikapaion, which also controlled nymphaion and theodosia.78 
in the western Crimea it was Chersonesos.79 in both cases we are dealing with 
expansive land possessions managed from a single centre.
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