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0.V. Diachenko

CENTRAL PLACE THEORY IN ARCHAEOLOGY.
DETERMINATION OF THE RELATIVE

DATES AND SETTLEMENTS SIZE

Application of M. Beckmann’s model of the distribution of population within the settlements hierarchy makes possible to define the
number and size of settlements that are out of samples. A special application of the Central Place Theory may be useful to establish
the relative dates of the known settlements and to determine their approximate size.

Keywords: central place theory, relative chronology, spatial analysis, settlement system.

The Central Place Theory (CPT) originally pro-
posed by W. Christaller is a well-known spatial mod-
el in geographical and archaeological studies that
describes the economic activities of the human com-
munities on the level of the settlements macrostruc-
ture (groups of settlements). Analysis of the CPT
application may be found in a series of works (Smith
1974, p. 168—173; Crumley 1976, p. 59—66; 1979,
p. 151—157; Clarke 1977, p. 17—28; Johnson 1977,
Xarrerr 1979, c. 415—423; KomecnukoB 2003,
c. 39—42; Minc 2006, p. 82—91). This paper deals
with the application of the CPT to the structure of
the Trypillian settlement systems, alongside with the
determination of relative chronology of sites.

Since even a short survey of literature dealing
with the CPT requires a separate study of a mono-
graph size, we will briefly describe the general prin-
ciples of the theory formulated by W. Christaller,
A. Loschian economic landscape and M. Beck-
mann’s model.

The regularities in the settlement systems struc-
ture, given their two-dimensional distribution (on a
geographical map), were formulated by W. Christal-
ler in a book Central Places of Southern Germa-
ny (1933). A ‘central place’ was defined as a settle-
ment which provides other settlements of the region
with main (central) goods and services. Since cen-
tral places are not equal by their functions, the cen-
ters of a higher level possess a wider range of goods
and services, which they supply to the centers of the
lower order. The territories serviced by central places
are complementary regions. W. Christaller’s model
is based on five initial assumptions:

1.The process must occur on an infinitely flat
surface with isotropic properties (identical proper-
ties of the environment in all directions) and with
uniform distribution of purchasing capacity of the
population.

2.The purchasing of central goods must take
place in the closest central place.
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3. All parts of the surface must be serviced by
central places; the complementary regions must
occupy the entire examined territory.

4. Travelling with the aim of purchasing goods
and services must be reduced to a minimum.

5. None of the central places can receive a sur-
plus profit.

In terms of these conditions, given an optimum
disposition of settlements in space, the group of
identical central places will have complementary re-
gions in the shape of regular hexagons, while central
places themselves will constitute a grid in the shape
of regular triangles (Christaller 1966). Taking into
account the possibility of a change in the disposition
of the central place in the hierarchy of settlements
and, respectively, in the number of the serviced plac-
es, W. Christaller defined three types of optimiza-
tion. The character of optimization is indicated by
a certain K-value determined by the number of the
serviced places related to one central place. K-values
equal to 3, 4 and 7 are the basic ones.

Optimization of the market structure (K = 3).
The central place is as much as possible close to ser-
viced places, situated in the angles of hexagons. The
central place of a higher level should fully service
only two of subordinated settlements (Fig. 1, a).

Optimization of the transportation structure
(K= 4). The borders of complementary regions are
changing to ensure the efficiency of transportation
net; serviced places are situated in the middle of the
sides of hexagons. The central place supplies three
neighboring dependent regions and shares its influ-
ence on six closest dependent places with a neigh-
boring central place of the identical level in spatial
hierarchy (Fig. 1, 6).

Optimization of the administrative structure
(K = 7). The central place of the higher level and
neighboring centers of a lower level are delimited
in space. The central place fully services six depen-
dent ones (Fig. 1, ).

The dependencies manifested on the same lev-
el of subordination are preserved also for other le-

3



Fig. 1. Basic optimization types of colonization systems
according to W. Christaller (after P. Haggett)

vels of subordination, making K-values constant
(Xarrett 1979, c. 417—422).

Unlike W. Christaller’s rigid hierarchical scheme
with a stepped distribution of functions of the cen-
tral places, the CPT modification by A. Losch is
based on the introduction of a certain central place
common for all settlements. It predominates in
providing for the demand of inhabitants of all set-
tlements of a certain territory. Attribution of prop-
erties characteristic of various types of spatial opti-
mization to the central places, with the aim of ob-
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Fig. 2. Optimization of colonization systems according to
A. Losch’s modification (after P. Haggett)

taining a maximum coincidence of types of goods
and services of an upper level in the same central
places, shapes an essentially different spatial struc-
ture. It is characterized by 12 sectors, six of which
include a larger number of central places (Fig. 2;
Jlewr 1959, c. 119—141). This modification differs
from Christaller’s model by a continuous sequence
of subordinated centers, in which larger central
places cannot fulfill series of functions pertain-
ing to smaller centers (Xarrert 1979, c. 425). The
presence of a common center in a united market
space, besides three basic types of optimization of
settlement system, makes possible to define other
types of spatial organization with different K-val-
ues, shaped on their basis.

In W. Christaller’s scheme, the population of
a central place is determined as a product of the
population of the smallest village and the numeric
value of the ‘character of system optimization’
feature (K-value) raised to a power corresponding to
the ordinal number of this settlement in the spatial
hierarchy (Christaller 1966, p. 67). Therefore, the
population increasing exponentially (for example,
for a system with the K-value K = 3, the series
of values will correspond to the product of the
number of inhabitants of the smallest settlement
and the series of factors 1, 3, 9, 27 etc.). Despite
the analogies in the contemporary distribution of
population (for example, in Southern Germany,
the materials of urbanization structure of which
were put into the basis of W. Christaller’s models:
Xarrert 1979, c. 422—423, ta6u. 14, 2), the actual
distribution of population hardly ever agrees with
this ideal model. This problem was solved by
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M. Beckmann. The symbolic expression of the
CPT is based on a hypothesis about the existence
of certain proportions between the size of a town
and the number of its population, determined by
an ‘urban multiplayer’:

kC
P e —
1-%
where P is the city size, C — the size of a rural
settlement, k — the proportion factor.
Further on, M. Beckmann deduced the depen-
dence between the number of inhabitants of a set-

tlement, its size and its order in the spatial hierar-
chy with a constant K-value:

r-1
p_ LOK™
@-0°

(),

(2),

where— P. is the number of inhabitants of the
settlement on the level of r hierarchy, L — ratio of
the citysize to the rural and town population served,
C — the number of inhabitants of the smallest set-
tlement serviced, k — proportion factor (Beckmann
1958, p. 243—244).

On the basis of the data of these four parame-
ters, it is possible to calculate two more variables,
which reveals the colossal heuristic potential of the
model.

The proportion factor k is determined as the
number of the serviced places related to one central
place (Beckmann 1958, p. 244). Since the model
describes exclusively hierarchical spatial systems,
the rank indicator in the hierarchy of settlements r
cannot be equal to 1 (in this case the value of vari-
able L is equal to 1, and the denominator of depen-
dence is equal to 0). However, the population of the
central place must provide not only for the demand
of dependent places, but also for its own demand,
which, in conformity with the formula, permits
to correlate the value K = 1 with the characteris-
tics of I. von Thiinen’s model of an ‘isolated state’
(more in detail see in: Xarrerr 1979, c. 438—444;
Konecnukos 2003, c. 26—30). Following P. Hag-
gett, it is possible to argue about the correlation be-
tween proportion factor £ in M. Beckman’s sym-
bolic model and W. Christaller’s K-values.

The equation 2 may be written as:

(-1 _ Ck™! 3).
L P

I3

In this form it reflects a definition devoid of
logical contradictions: the ratio of specific weight
of the population of all settlements serviced to the
specific weight of inhabitants of the servicing set-
tlement is equal to the ratio of the total number of
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inhabitants of all settlements serviced to the num-
ber of inhabitants of the servicing settlement.

Similarly to A. Lbdsch’s CPT modification,
M. Beckmann’s symbolic model implies a conti-
nuous series of centers subordinated to each other,
which permits to use it for the analysis of functions
of settlements of different ranks.

The issue of the specific character of application
of methods of spatial analysis in archaeology has
been repeatedly raised in the literature (D. Clarke,
I. Hodder, M.A. Kolesnikov and others). Unlike
the geographers who almost always have all the
necessary initial data, an archaeologist works with
fragmented systems of disposition of structures in
space. Not all sites are known, a part of known sites
is destroyed, most of others have not been excavat-
ed or have been excavated only partially, etc. In this
connection, the most important task is to recon-
struct the system of disposition of a settlement on
the level of determination of all its structural compo-
nents. A particular attention in such elaborations is
deserved by the problem of synchrony — diachrony
of sites (Crumley 1979, p. 150). As demonstrated
by practice, this problem also can be solved through
the application of spatial analysis methods.

Initial Data. Some Remarks
Regarding the Values

The data of two spatial groups (SG) of the settlements
of Western Trypillian culture (WTC) at the Southern
Bug and Dnipro interfluve were taken for the
verification of CPT applications described above. The
SG of settlements centered in Glybochok belongs
(accordingto arelative chronology ofsites proposed by
us) to the first stage of the second phase of Nebelivka
group, while the SG centered in Maidanetske belongs
to the second stage of the third phase of Tomashivka
group. It should be noted that the mentioned
relative chronology of sites is constructed exclusively
with the help of spatial analysis methods based on
S.M. Ryzhov’s pattern (PmxoB 1999 and others).
Both systems have a primate rank-size distribution.
The SG of settlements centered in Glybochok also
includes a medium-sized settlement Yampil and
small settlements Kolodyste 1 and 2, while the SG
of settlements centered in Maidanetske includes
a medium-sized settlement Romanivka and small
settlements Talne 2 and 3 and Moshuriv 1. In view of
discussions in progress regarding the meaning of the
feature ‘average number of inhabitants of one house’,
which is of key importance for assessment of the
number of inhabitants of settlements, a more reliable
indicator based on the number of buildings was used
in our calculations. Synchronous coexistence of 78.4
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Table 1. Possible variants of correlation between specific weights of servicing and serviced population

sl:;csig:ﬁ ‘:?Iiéht Correlation between the specific weight)sf(;f) ::;vali(;:;% ::—ll(lll ;erviced population on various levels (r)
population r=2 r=3 r=4 r=5 r=6 r=7 r=8
L=0.1 8.1 7.29 6.56 5.9 5.31 4,78 4.3
L=0.2 3.2 2.56 2.05 1.64 1.31 1,05 0.84
L=03 1.63 1.14 0.8 0.56 0.39 0,27 0.19
L=04 0.9 0.54 0.32 0.19 0.12 0,07 0.04
L =05 0.5 0.25 0.13 0.06 0.03 0,02 0.01
L=0.6 0.27 0.11 0.04 0.02 0.01 0 0
L=0.7 0.13 0.04 0.02 0 0 0 0
L=0.8 0.05 0.01 0 0 0 0 0
L=09 0.01 0 0 0 0 0 0

Table 2. Initial data
a. SP of settlements with its center in Glybochok

Variables Values
M, 724
M, 296

D, (1) 9.5
D,(2) 11.6
D, 11
D,(2) 8.8

b. SP of settlements with its center in Maidanetske

Variables Values
M, 1468
M, 482
D, 7.4
D 5.4

n

per cent of dwellings is taken into account for large and
medium-sized settlements (Isuenxo 2010, c. 83—
154).

The distance between the sites was measured on a
two-dimensional plane (on a topographical map with
scale 1 cm = 1 km), without adjustments for the un-
even surface, and was rounded to one digit after deci-
mal point. Respectively, the ‘real’ values of this vari-
able are in a regressive relationship with those taken
into consideration in this work: even if distance val-
ues on a two-dimensional plane are identical, the val-
ues of the ‘real’ distance might differ, and vice versa.
Still, in the case of the analysis of sites of the South-
ern Bug and Dnipro interfluve, we have to do with a
rather ‘uniform’ landscape, without mountain sys-
tems and full-flowing rivers. Therefore the two-di-
mensional distance values may be used here. A spe-
cial mathematical apparatus has been elaborated for

6

the areas with not uniform landscape (Xapgeii 1974,
¢.204—210; Hodder 1977, p. 294—297, Fig. 36—38;
Konecnukos 2003, ¢. 36—37 et al.).

Number of Settlements
in Macro-Groups of Settlements

Known values of dependence variables (equation 2)
include indicators of the number of buildings in the
central place and the serviced places (P, C). Taking
intoaccountunknownsettlementsorthose that have
not been included into the sampling, it is necessary
to use possible values of the variable describing the
number of levels of spatial hierarchy (r), from 2 to
8. The lower limit of this interval corresponds to the
minimal quantity of levels in hierarchical spatial
systems, the upper limit corresponding to the total
number of subgroups of the WTC in the region
determined by the settlements size. It permits to
determine the value of the proportion factor k.

Since the ratio of the city size to the rural and town
population served (L) is unknown, possible numeric
values of the correlation between the specific weight
of the population of servicing places and that of ser-
viced places are calculated. The received results indi-
cate the impossibility of functioning of spatial systems
that include 7—S8 levels of hierarchy with serviced
places, when the specific weight of their inhabitants is
over 60 per cent. Spatial structures including 5—6 lev-
els of hierarchy cannot function if the specific weight
of the population of serviced placed exceeds 70 per
cent, while structures with three and four levels of
hierarchy cannot function if the specific weight of the
population of serviced places exceeds 90 and 80 per
cent, respectively (Table 1).

Possible values of L and (/- L) were compared with
the basic K-values and the K-value K= 2. Verification
of the results is based on the estimation of the number

ISSN 0235-3490. Ukrainian Archaeology, 2011



of dwellings serviced by central places, given different
characters of optimization of spatial structures with
different number of spatial hierarchy tiers. In both
cases factor K = 2 turned out to be the most accept-
able rate of K-value. At the same time the SG cen-
tered in Glybochok was fully represented in the sam-
pling. The SG centered in Maidanetske must include
one more settlement, identical by its size to Talne 2 or
Moshuriv 1 (JIstuenko 2010, c. 138—144).

1t should be emphasized that at this stage of the
reconstruction of the settlement system no me-
thodical innovations were introduced. These cal-
culations are only one of possible variants of appli-
cation of M. Beckmann’s symbolic model.

Distances and the Number of Inbhabitants
of Settlements in Macro-Groups: is There
Any Regularity?

As it is presented here, the reconstruction of settling
structures comprises only the problem of working with
the fullest possible sampling (variants of sampling, if
variantsofdistribution of structures within one middle-
sized/large settlement or several small settlements are
possible). A new question that emerges in the process
of study is rather sharp, although can be expressed
in a rather prosaic way: which of the settlements
corresponds to this colonization system if there are
several settlements with the specified size on the
archaeological map of the region? In the case when
the sites considered belong to the same archaeological
culture, but do not have distinct relative dates, the
indicated problem lies entirely in the synchrony-
diachrony plane and requires the elaboration of
additional techniques.

M. Beckman’s symbolic model is one of few mo-
dels of analytic geography, the degrees of freedom of
which do not include the distance between the set-
tlements. In the meantime, both the repeated suc-
cessful approbation of the models including this vari-
able and the systematization of empirical data point
to the existence of some regularities of mathematical
nature. For instance, in the analysis of 67 settlements
at the Southern Bug and Dnipro interfluve (64 sites
of the Volodymyrivsko-Tomashivska line of develop-
ment and the Kosenivska group, as well as three set-
tlements of the Kaniv group), clearly distinguishable
are groups of values of the feature ‘distance between
settlements’ that provided the basis for distinguishing
the SG of settlements (Istuenko 2010, c. 83—89).
Certain trends are also visible in the distance between
settlements of different levels of spatial hierarchy.

The special application of the CPT for the rela-
tive dating of settlements is based on the supposi-
tion about the existence of a certain proportion factor

ISSN 0235-3490. Ukrainian Archaeology, 2011

that establishes relation between the number of inha-
bitants of the settlements and the resource zones of
a certain size that provide for this population. In this
case it would be logical to postulate the congruence of
the ratio of centers of different ranks and the distances
between these centers and the smallest servicing set-
tlements, which depends on the optimization charac-
ter of colonization systems and on the rank of servic-
ing places in the hierarchy of settlements:

M R4

M d

n n

(4),

where M is the number of population of the main cen-
ter, M is the number of population of the center of
rank n servicing the population of the main center, d, is
the distance between the main center and the smallest
serviced place, d is the distance from the center of rank
n to the smallest serviced settlement servicing the cen-
ter of rank #, Ris the difference of ranks of the serviced
place and the main central place (= 1):
R=r —1

where 7 is the rank of the serviced place in the
spatial hierarchy.

Let us verify our supposition. The initial data are
presented in Table 2. Variable M corresponds to the
number of buildings at Yampil and Romanivka. The
value of d, describes the distance from Glybochok to
Kolodyste 1 (1) and Kolodyste 2 (2) (Table 2, a), as
well as from Maidanetske to Talne 2 and 3 (Table 2,
b). Variable d corresponds to the distances between
Yampil and Kolodyste 1 (1), Kolodyste 2 (2) (Table 2,
a), as well as between Romanivka and Moshuriv
1 (Table 2, b). The value of R for Kolodyste 1 (the
fourth level of hierarchy) is equal to 3, while that of
Kolodyste 2 (the third level of hierarchy) is equal to 2.
The value of R for small settlements of the SG with its
center in Maidanetske is equal to 2. Let us determine
the factors of distance between the centers of different
levels and the smallest serviced places.

The model value of the distance between Gly-
bochok and Kolodyste 1 is determined as:

g - Mixd,_724x11
" RxM, 3x296

The model distance between Glybochok and
Kolodyste 2 is as follows:

The model distance between Yampil and Kolo-
dyste 1 is determined as:

, _RM,d _3x296x95

f ~11.7.
M 724



The model distance between Yampil and Kolo-
dyste 2 is as follows:
2x296 x11.6
724

The model distance between Maidanetske and
Talne 3 is as follows:

95.

1468 x 5.4
2 x 482

The model distance between Romanivka and
Moshuriv 1 is as follows:

2x482x74
1468

Statistical deviation of model rates (at 100 per
cent of mensural data) is 5.3—10.8 per cent or
500—800 m on the map.

And now it is opportune to consider the Trypil-
lian sites in the model radius. Basing on the ob-
tained value of the distance between Romanivka
and the served places, the settlement lacking in the
sampling can be identified with Moshuriv 2 and,
respectively, synchronized with Maidanetske. It
should be noted that M.M Shmahliy and M.Yu. Vi-
deiko also synchronized this site with settlements
of the third phase of Tomashivka group, though re-
lating both settlements to the center in Talianky
(Llmarmii, Bigeiiko 1992, ¢. 126—129).

Besides, a considerable number of settlements
with established relative chronology are known,
the size of which, however, remains debatable. It
can be established knowing the factors of planning
density of settlements of the respective rank. We are
going to try to model the number of structures at
the settlements of medium and large size.

The model number of structures in Glybochok
(the distance between Yampil and Kolodyste 1 is
taken into account) is determined as:

4.9.

RM,d, 3x296%9.5
d 11

n

M, = =767,

or (the distance between Yampil and Kolodyste 2 is
taken into account):

2x296 x11.6
8.8
The model number of structures in Yampil (the
distance between Glybochok and Kolodyste 1 is
taken into account) is as follows:
_ Md, T24x11
" Rd, 3x95

~ 780

~ 279,

or (the distance between Glybochok and Kolodyste
2 is taken into account):

8

724 x 8.8
2x11.6

~ 275.

The model number of dwellings in Maidanetske
is as follows:
2 x482 %x7.4
5.4

The model number of structures in Romanivka
is as follows:

~1321.

1468 x 5.4
2x74

~ 536.

The statistical deviation of model rates varies
within the range of 5.7—11.2 per cent.

Considerable statistical deviations both in the case
of distances between the sites and in the case of the
demographic component are, most likely, accounted
for by the use of distance indicators ‘along a straight
line’ in the calculations. In the case of the distance
between sites, rather probable are also certain devia-
tions from ‘ideal figures’ brought about by the selec-
tion of the most convenient place for the placement of
settlements. In total, the verification of special appli-
cation of the CPT shows the appropriateness of its use
in archaeological studies with the aim to determine
the relative chronology and the size of settlements. In
the case when the sites are not present either in the
sampling or on the archaeological map of the region,
the use of CPT permits to narrow the radius of their
search while performing archaeological surveys.

Conclusions

The specific character of the use of methods of spatial
analysis in archaeology is often connected with the
incompleteness of information about the colonization
systemsin the past. The application of M. Beckmann’s
model of the distribution of the population in the
central place hierarchy makes it possible to establish
the number and the size of settlements not present
in the samplings. The special application of the CPT
proposed here provides a possibility to relate specific
sites without distinct relative dates to the results of
calculations. It also permits to establish approximate
sizes of dated settlements. We hope that the model
will make it possible to obtain the relative dates for
sites in the conditions of desk study, which would
permit to save long years or even decades of precious
field explorations.

The priority tasks of further work in this direc-
tion would include the approbation of the mod-
el on other macro-groups of population, applica-
tion of the geographic information systems for ob-
taining more correct initial data, verification of the
model relative dates by the ceramics seriation.
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D.V. Stupak

EXPLORATIONS OF EPIGRAVETTIAN SITES
IN THE SOUTH OF THE MIDDLE DESNA AREA

Materials of Epigravettian sites situated in the extreme south of the Middle Desna area are discussed. Besides, images engraved
on a mammoth’s tusk from the Obolonnya site discovered in 2010 are described and analyzed.

Keywords: Eastern Europe, Middle Desna area, Upper Paleolithic, Epigravettian sites, engraved tusk.

The Middle Desna area represents one of the re-
gions of Eastern Europe richest in Upper Paleo-
lithic sites. High terrace of the right bank of the
Desna gashed by ancient ravines and convenient
for establishing sites, availability and easy accessi-
bility of high quality flint raw material for produc-
ing tools, abundant faunistic resources made this
territory suitable and attractive for colonization by
ancient people.

Researchers became aware of numerous pale-
ontological remains on the Desna banks as early
as the second half of the 19" ¢. (CmomuueB 1925;
Yyoyp 2005, c. 6). Discovery and exploration of
the Mizyn site by E. Vovk represented a genuine
impulse for purposeful search of Paleolithic sites in
this region. As a result of intense surveys and ex-
cavations during the 1920s—1930s, the basis for
a pool of sources of the Upper Paleolithic in the
Desna area was created. Some known sites — such
as Suponievo, Tymonivka 1, Yelyseievychi 1, Yudi-
novo, Pushkari 1, Pohon, Buhorok and other sites
of the Pushkari Paleolithic node, Chulativ 1 and 2,
Novhorod-Siverska site — were discovered and ex-
plored (Uy6yp 2005, c. 6—34). These and some oth-
er sites have been discovered to the north of Mizyn
(Fig. 1). At the same time, surveys performed more
to the south resulted only in the discovery of iso-
lated pieces of flint near the villages of Vyshenky
and Obolonnya, Korop district, Chernihiv region
(PexorHocuuposka... 1930; Pyauncbkuit 1931,
c. 150; Bunorpancekuii 1937, c. 4 38.—6 3B.). Dat-
able to the same period seems to be a tusk found
near the village of Obolonnya, ornamented by a
row of diagonal hatchings, which in the 1950s be-
longed to the collection of the Sosnytsia Historical
and Ethnographic Museum (Bunorpaackuii 1955,
c. 86—88).

In 1961, a survey performed by Yu.H. Kolosov to
the south of Mizyn revealed three sites: Chereshe-
nky, Dyakova Hora and Buzhanka 1. No well-de-
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fined cultural layer has been found at the first two
sites that did not yield any definite material, while
more results were obtained during explorations of
the Buzhanka 1 site (baunncbkuii, Komocos 1963,
¢.556—559; Komocos 1965, c. 325). In the 1970s,
the site was studied by M.I. Hladkykh (Itankux
1972; 1977).

Recently, the works on this territory have been
resumed. In 2003, Buzhanka 2 site has been dis-
covered providing interesting and outstanding ma-
terials (Crymak 2005, ¢.40—53; 2006, c.74—85;
2008, c.122—130; 2009, c. 219—230). In 2010, a
new site, Obolonny, has been found. The most out-
standing object among the finds is represented by a
masterpiece of Paleolithic art: an engraved tusk.

Buzhanka 1 and 2 sites will be considered in this
article only briefly, since they have already been de-
scribed in other publications. The main attention
will be paid here to the material from the new site,
Obolonnya.

The Buzhanka 1 site is situated on a high right
bank of the Desna, 1.00 km downstream from the
village of Buzhanka, Korop district, Chernihiv re-
gion (Fig. 1). According to Yu.H. Kolosov, isolat-
ed bones stuck out from the slope of the bank, in
straw-coloured loess, at a height of 16.00 m above
the September water level. The site has been al-
most completely destroyed by the Desna floods.
A considerable part of the material was collect-
ed in the scree of the slope and on the river bank.
A part of faunistic remains were collected direct-
ly in the Desna, near the site and somewhat lower.
Yu.H. Kolosov arranged several test pits and clean-
ups of the bank at the site (baunHcbkuii, Komocon
1963; Konocos 1965, c. 325). M.1. Hladkykh per-
formed a series of cleanups and arranged more than
30 boreholes at the site (Ilankux 1972; 1977). Un-
fortunately, only a small amount of material, fau-
nistic in the first place, has been collected in situ.

The faunistic assemblage is represented main-
ly by mammoth’s bone, as well as by horse’s and
bear’s bones.
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Fig. 1. The map of main Epigravettian sites of the Middle Dnipro basin: / — Yelyseievichi 1 and 2;
2 — Tymonivka 1 and 2; 3 — Suponievo; 4 — Yudinovo; 5 — Buhorok; 6 — Chulativ 2; 7— Mizyn;
& — Buzhanka 1 and 2; 9 — Obolonnya; /10 — Kyrylivska; /1 — Fastiv; 12 — Mezhyrich; 13 —
Semenivka 1, 2 and 3; /4 — Dobranichivka; /5 — Hintsi; /6 — Zhurivka

The main part of the stone complex was a re-
sult of Yu.H. Kolosov’s works. He discovered
about 500 flint and quartzite items. The latter
constitute 9.0 per cent of flint ones. Flint is rep-
resented by its typical Desna variety of black or
dark grey color with fine light grey specks. This is
mostly nodule flint, more rarely slabby one. A part
of the material is covered with a white-blue patina
(Baumucwkuii, KomocoB 1963, c¢. 557; Komocos
1965, c. 325). The nearest known deposits of this
raw material occur 5.00—6.00 km upstream of the
Desna, near the village of Rozlety (Ctymak 2008,
c. 123; 2009, c. 221).

Quartzite used was fine-grained tabular, most-
ly of light grey shades. Deposits of quartzite, simi-
lar by color and quality, were found at the north-
ern environs of the village of Buzhanka, directly
under the sites of the Yukhnovo culture, as well as
discovered by D.V. Karavaiko and the author of the
present article downstream the Desna, 6.0 km from
the village of Buzhanka on the eastern outskirt of
the village of Chereshenky, on the edge of the riv-
er bank. As reported by local inhabitants, quart-
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zite has been found near the village of Rozlety, in
the same place as flint (Crynak 2005, c. 42; 2006,
c. 76; 2008, c. 124; 2009, c. 221—222).

Tools found at the site are made from flint. The
largest group is represented by eight backed bla-
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