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ALICJA LASOTA-MOSKALEWSKA

MORPHOTIC CHANGES OF DOMESTIC CATTLE SKELETON FROM THE
NEOLITHIC AGE TO THE BEGINNING OF THE IRON AGE

PRZEMIANY MORFOTYCZNE SZKIELETU BYDEA DOMOWEGO W OKRESIE OD EPOKI NEOLITU DO
POCZATKOW EPOKI ZELAZA

MOP®OTHUYHBIE MUBMEHEHUA CKEJIETA JOMAIHEIO CKOTA B INEPUO/] C 3TTOXY HEOJIUTA T10 HAYAJIO
OIOXU XEJIE3A

INTRODUCTION

The domestic cattle belong to the group of
Cavicorns (Bovoidea) dating back to the Miocene.
Spiral-horned -Cavicorns are one of two families
in this group (Bovidae). Their development occur-
red in the Old World, and they appeared in Ame-
rica relatively lately. The subfamily Bovinae in-
cludes several genera, of which the genus Bos L.
living at large in Pleistocene and Holocene in
Europe, Asia and North Africa. Two forms of do-
mesticated animals: domestic cattle (Bos taurus
L.) and zebu (Bos indicus L.) are thought to have
descended from it (Kowalski, 1971).

The origin of domestic cattle is directly related
to one of the species of the genus Bos L. —
the aurochs (Bos primigenius Boj.) which appea-
red in Europe in the Holstein interglacial period
coming from Asia (Kurtén, 1970). The problem
of full elucidation of this relation as well as the
place and time of domestication have been for
many years the subject of numerous controversies.

Many pioneers in the investigations on the ori-
gin of cattle were persons connected with the
Polish scientific circles. For example, already at
the end of the 19th century the Austrian scientist
working on the problems of genetics Leopold
Adametz, the head of the Division of Animal

Husbandry at the Jagellonian University in Cra-
cow, studied the skulls of cattle from the excava-
tions in Pamigtkowo (1925) and put forward a
hypothesis based on the results of these studies
which was prevalent during many decades. Accor-
ding to this hypothesis the brachyceros type of
cattle (short-horned) is derived form a hypotheti-
cal group of wild small cattle.

Karol Malsburg, professor at the Faculty of
Agriculture and Forestry, Poznan University des-
cribed in the first years of the present century
a subspecies of the aurochs, so called small
aurochs, as the ancestor of the brachyceros cattle.
With further accumulation of data both these
theories had lost their validity but in their time
they had played an important role arousing the
interest in this problem.

Generaly speaking: two groups of theories exi-
sted in the early period of the investigations on the
origin of domestic cattle. The polyphyletic the-
ories had more supporters than the monophyletic
theories. The former ones assumed that the do-
mestic cattle had more than one wild ancestors.
In one of these theories two subspecies of aurochs
were thought to have derived from one species
in the Pleistocene or Holocene. These subspie-
cies were thought to have differed mainly in their
size, e. g. Bos primigenius trochoceros Meyer and
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Bos urus minutus Malsburg (Malsburg, 1911). In
other polyphyletic theories the long-horned cattle
were regarded as derived from the aurochs (Bos
primigenius Boj.) and the short-horned cattle from
the wild cattle (Bos brachyceros europeus Adametz
(Adametz, 1898) which was thought to have lived
with the aurochs in Europe in Pleistocene. Cranio-
logical differences were believed to have existed
between these animals regarded as ancestors of
our domestic cattle, and these differences were
responsible for the differences observed in later
types of cattle (Riitimeyer, 1861). The brachyceros
type of wild cattle was described before Adametz
by Owen (1846) who studied the fossil remnants
in the Pliocene and Pleistocene layers in England.
Owen called it initially Bos brachyceros and then
Bos longifrons. Much later, shortly before World
War II Amschler (in 1939, as quoted by Bokonyi,
1974) described short-horned wild cattle (Bos
brachyceros arnei) in South-Western Asia.

Another group of scientists studying the orgin
of cattle rejected polymorphism. Already in 1927
Koch questioned the view that the skulls descri-
bed by Adametz belonged to wild animals, and
in 1930 this opinion was shared by Szaly. In 1947
La Baume demonstrated that these skulls had
belonged to domesticated animal. This view was
confirmed by Herre in 1949, and by Moczarski
and Folejewski in 1963. Dating of these finds has
been changed as well. La Baume demonstrated,
furthermore, that the skull described by Amschler
was derived from a female aurochs and its dif-
ferent shape was due to sexual dimorphism. The
interpretation of the skulls described by Mals-
burg was similarly questioned. La Baume stated
that their small size was due to the fact that they
had belonged tg female animals. He questioned
also their dating.

The supporters of monophyletism in the origin
of domestic cattle were also Nehring, 1888; Hilz-
heimer, 1928; Leithner, 1929 (quoted by Bogolub-
ski, 1968). The modern students of this problem
have rejected definitely the polyphyletic theories
(Herre, 1948; Nobis, 1954; Reguate, 1957; Boess-
neck, 1958; Bogolubski, 1968; Bokonyi, 1974).

It remained, however, to be explained what was
the cause of the actual differentiation of the pre-
historic cattle into at least two unquestionable
forms: the long-horned cattle (Bos taurus pri-
migenius) and the short-horned cattle (Bos taurus
brachyceros). The differences between these forms
are presented clearly in a brief description of both
by Bogolubski (1968):
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1. Bos. taurus primigenius. The skull.of this
animal is elongated. The front ‘is flat; its length
is greater than its breadth. The grooves above
the orbits are deep and wide, they are not situated
parallelly one to another, and they reach the
lacrimal bone margin. The orbits are situated obli-
quely and their borders project but little.. The
posterior frontal ridge is nearly square and its
breadth equals almost that of the front at the
site of its greatest breadth. The horn cores pro-
trude straight from the frontal bone and have
no bone pearls at their base. The horns are most
frequently directed slightly backwards, then la-

“terally, forwards and upwards. The ethmoid fora-

mina are either small or absent.
The grey Ukrainian, Hungarian and Rumanian
cattle, the cattle from the lowlands on the North

"Sea and Baltic Sea belong to this type which is

kept also’ in Western Asia, Iraq,, Iran, Greece,
Egypt and Libya.

2. Bos taurus brachyceros. In this type the front
is broad, strongly incurvated between the orbits,
bulging near the occipital tuber. The borders of
the orbits protrude evidently, the supraorbital
grooves are short, but deep and wide. The nasal
bones are narrow and bulging. The posterior fron-
tal ridge is strongly projecting with a knob in
its middle. The ethmoid foramina are relatively
large. The horn cores branch off from the frontal
bone initially in the lateral direction, then for-
wards and upwards in a spiral around the axis.
According to Wilckens and Duerst the horns of
this type of cattle are not long and do not
exceed 35 cm in length. The cattle belonging to
this type include the one-coloured alpine cattle,
Jersey cattle, the cattle from Swiss lake dwellings
ete.”

Accepting that both these types of cattle are
derived from a common ancestor various authors
tried to explain in various ways the presently
observed differences. Herre (1958) thought that
the initially large skull of the long-horned cattle
had diminished in size as a result of various mor-
phogenetic factors (ecological and other ones con-
nected with the process of domestication), main-
taining at the same time unchanged length of the
distance between the horns and the profile of the
front which has led to development of folds in
this part of the skull.

Bogolubski (1968) wrote that Nehring, Duerst
and Hilzheimer were prone to believe that the
brachyceros type of cattle is an undernourished
type of long-horned cattle. In keeping with this
view Brauner demonstrated that the typically pri-



migenic grey Ukrainian cattle assumed under
unfavourable environmental conditions the featu-
res of brachyceros cattle. B6konyi (1974) believed
that the brachyceros cattle is a type more advan-
ced in the process of domestication. According to
this hypothesis, the cattle during domestication
had to pass the phase of the primigenic type,
and a group of cattle remained in this phase,
while other groups evolved further reaching the
brachyceros phase. It remains an open question
why the fates of these groups were different.
Epstein (1971) reviewing the theories of the origin
of domestic cattle stated that the first stage of
domestication was the long-horned primigenius
cattle known since about 8 000 years B. C. The
brachyceros type developed several thousands of
years later.,

Another hypothesis, ever more frequently dis-
cussed, assumes an ever greater complexity of
the domestication process introducing into the
monophyletic theory the theory of polytopy, that
is various places of domestication at various ti-
mes, everywhere where conditions were available
for domestication, that is a wild ancestor living
in sufficiently great number, and an adequate le-
vel of the need for domestication of animals (do-

“mestication fever) in human populations living
in a given region (Bokonyi, 1947) Local domesti-
cation was supported also by Rohrs and Herre
(1961), Nobis (1962), Degerbel (1963).

In the opinions of these authors domestic cattle
are derived directly from the aurochs, but the
latter could have varied as a result of evolution

and zoogeographical differences. The possibility
of local domestication and crossing of the dome-
sticated cattle with the wild animals provided
the opportunity for far-reaching individual dif-
ferences among the primitive domesticated cattle
and good conditions for natural selection. These
individual differences were certainly caused also
by migrations of cattle herds with human groups.

For example, the short-horned cattle in England
called there Bos t. longifrons is regarded as a ty-
pical import from the continent (Jewell, 1960).

Treating this survey as a summary of over one
hundred years of investigations on the origin of
domestic cattle one must pose the question what
were the changes of the aurochs species during
these prehistoric periods, and what were the indi-
vidual differences’ in this species determined by
geographical conditions.

Different animal species have definite ecolo-
gical and geographical areas determined by the
ecological valence of a ‘given species (Nowak,

1971). If this area is very large, the mean size
of the animals living in its different parts shows
usually more or less evident differences. It was
observed, for example, that the red deer in Cen-
tral Europe are larger than in Western Europe
but smaller than those in the East. This tendency
for decreasing size of the red deer in the direc-
tion from east to west has been repeatedly con-
firmed. (Ingebrigtsen, 1927; Beninde, 1940; Myst-
kowska, 1966; Reichstein, 1969). Driesch and Boes-
sneck (1976) observed that the prehistoric wild
swine were smaller in the Iberian Peninsula than
in Central and Eastern Europe. This tendency
was observed also in the aurochs species. Already
in 1894 Pomel and in 1934 Arambourg (quoted
after Jarman, 1969) stated that the African aurochs
was smaller than the European aurochs, The ob-
served zoogeographical differences were so evi-
dent that three subspecies of Pleistocene aurochs
were isolated (Herre, 1970). They were: 1) Bos
primigenius trochoceros living in Europe, 2) Bos
primigenius hahni living in Egypt, 3) Bos primi-
genius nomadicus in India. Differences in the
size of the aurochs in Europe were demonstrated
by Zeuner (1963), Grigson (1969) and Driesch und
Boessneck (1976). Geographically determined dif-
ferences in the structure of the skulls of these
animals were described by Liethner 1929) and Gro-
mova (1931).

The extinction of the species progressed from
the periphery of the large area occupied by the
species towards the region of graetest density, the
African aurochs became extinct much earlier than
the European subspecies. The aurochs survived
longest in Central Europe and it seems that this
region was in the past the optimal habitat of the
species (Zeuner, 1963).

Judging by the results of various comparative
studies carried out on different species of mam-
mals the size of the animals of the postglacial pe-
riod was smaller than in the earlier eras (Kur-
tén, 1970). The studies on the evolution of the
aurochs species demonstrated repeatedly that the
Holocene species was smaller than the Pleistocene
one (Leithner, 1929; La Baume, 1947, Lehmann,
1949; Lukaszewicz, 1952; Fraser and King, 1954;
Jewell, 1960, 1962; Degerbel, 1962, 1963). This
tendency for decreasing body size persisted also
over the whole Holocene period. Kurtén (1965)
described a similar trend in the carnivorous mam-
mals, Jarman (1969) in the bison, and Mystkow-
ska (1966) studying the red deer in Poland obser-
ved a major decrease in the weight of these ani-
mals in the period of the last 300 years. This
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trend was demonstrated also in the Norwegian
red deer by Ingebrigtson (1927), an in the Ger-
man animals by Beninde (1940), as well as by
Miiller-Using (1953) who studied the horns of the
red deer from the excavations on the Isle of
Wolin.

It is difficult to carry out such comparative
studies on the aurochs since-this species became
extinct over 300 years ago and the present inve-
stigations can be based only on the fossil mate-
rials, often without the possibility of exact da-
ting, often with possible errors as to the sex and
age of the animal, and frequently without know-
ing with absolute certainty that a given bone is
that of an aurochs and not a bison. Despite this,
some authors studying larger series of aurochs
bones observed the trend for decreasing skeletal
size over longer time periods (Degerbel et al.
1970).

Treating the domestic cattle as a biological
continuation of the aurochs species one could
expect that it should have shown the same chan-
ges as the wild animals owing to their similar
responses to identical influences, e.g. climatic fac-
tors. It seems, however, that the differences in
the conditions of life of the domesticated animals
increased greatly the rate of changes and perhaps
modified their course.

The subject of the present work is evaluation
of the morphotic changes of the skeleton of the
domestic cattle in the area limited by the present
borders of Poland in a period of four thousand
years from the Neolithic Period to the beginning
of the Iron Period, that is from the beginning of
the process of animal domestication to the end
and completion of this process in its natural de-
velopment. The study was made possible by the
accumulation in the Polish literature of sufficien-
tly large series of measurements of bovine bones
which could serve as a basis for various compa-
rative analyses. The aim of these analyses was to
study the relationship between skeletal changes
and the degree of animal husbandry development
in prehistoric times, to establish the sex-depen-
dent differences of these changes, to investigate
the development of sexual dimorphism, and to
explain tentatively the causes of apperance of
the short-horned cattle as a separate type.

DESCRIPTION OF THE MATERIAL
The material for this study comprised data
obtained in the measurements of certain bones of

the cattle from 51 archaeological sites from the
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whole area of our country (Table I) from the pe-
riods of Neolith, Bronze and Iron. The data re-
ported not in their original version but after cer-
tain transformations, e. g. after grouping in se-
parate series, have been excluded. Not all cultures
and subperiods of the analysed epochs are repre-
sented in the material. In the Neolithic Period,
for example, nearly all archaeological sites were
connected with the Globular Amphore Culture
and Funnel Beaker Culture. The absence of the
earlier cultures is, doubtlessly, a serious disad-
vantage but no pertinent zoological studies could
have been found. It is worth stressing that the
materials from the above mentioned cultures are
not fully comparable. The sites of the Funnel
Beaker Culture were regarded by the archaeolo-
gists as farming hamlets and the animal bones
found in them were, most probably, consumption
waste. The sites of the Globular Amphore Culture
were mostly burying grounds and the bones were
those of buried animals. In the Bronze Period its
different subperiods are represented with varying
frequency, very little sites from the earliest sub-
periods were found. The sites from the Iron Pe-
riod were restricted in number selecting only
those from the earlier times including the period
of Roman influences. In later times the possibility
of deliberate human intervention in the process
of morphological changes in the cattle arose, and
it was not the aim of this study to record such
changes.

In the selection of bones as well as of measu-
rements the guiding factors were not only the
essential significance of data but also the number
of homogenous data available in the publications.
Certain dimensions, even quite valuable from the
standpoint of morphology (e. g. skull dimensions)
were available in such small numbers that they
had to be treated as individual data, and not sets
of data which could be divided into groups suffi-
ciently large for statistical processing.

The analysis was restricted to six anatomical
elements: metacarpal and metatarsal bones, tibia,
talus, first phalangeal bones and horn core. In the
case of the first three bones the following dimen-
sions were analysed: total length, width of the
proximal epiphysis, width of the distal epiphysis,
and width of the shaft. In the talus only the late-
ral length was considered since this dimension
was mentioned most frequently in the publica-
tions. In the case of the first phalangeal bones
the total length and the width of the proximal
epiphysis and that of the distal width were taken
into account. In the hotn core only the circum-



ference at the base was used since other dimen-
sions of the horn core were mentioned much less
frequently. It is worth stressing that the meta-
carpal and metatarsal bones from Cmielow and
Grodek were measured in a way differing slightly
from the standard method, that is the author
introduced measurement of the lateral and medial
length in place of the .greatest length. Assuming
that the differences in these dimensions are small
the greater length was treated as the maxi-
mal one,

METHODS OF MATERIAL PROCESSING

As already mentioned in the description of the
material the starting point in-the analysis of the
bones were standard measurements of these bo-
nes (Duerst, 1926). When necessary, the width to
length ratio was calculated from these measure-
ments. In the case of the metacarpal and metatar-
sal bones and the tibia the sex of the animals,
to which these bones had belonged, was determi-
ned, but this was not possible in the case of other
bones. In the case of the first phalangeal bones
it was possible to divide the material into a group
of these bones of the posterior extremity and a
group of the anterior extremity bones. An ana-
lysis of the bones grouped according to sex was,
of necessity, more extensive than that of the re-
maining bones. Because of that, different analysis
methods were used. A full schema of the analysis
is shown below, and shortened versions applied
in individual cases are.described in the chapter
on the results.

1. Sex, determination was possible using correla-
tion plots and plotting the length of the bones on
the axis of ordinates and the index of shaft width
on the axis of abscissa (Calkin, 1966). In view of
a great heterogeneity of.the material the distri-
bution of points on the correlation plot was not
a clear-cut one. In doubtful cases the value of the
index of distal epiphysis width was considered
additionally (Calkin, 1960).

2. Depending on the time of site dating (relative
dating based on evaluation of archaeological finds)
the whole material was divided into four sets,
each set for one millenium (Table I). The values
of proportion changes in the bones over the stu-
died time period from the earliest millenium (from
3500 B. C. to 2500 B. C.) to the latest millenium
(from 500 B. C. to 500 A. D.) are called below the
secular trend. For estimating the values of these
changes the arithmetical means of the different

traits were calculated in the previously selected
sets. Curves were plotted using these arithmeti-
cal means and were fitted subsequently. From the
fitted curves the values were read which served
for calculating the rate of these changes in the
studied time period. The differences between the
mean values of the earliest and latest period we-
re calculated and normalized against the initial
mean value (the earliest period).
xA —xD

W=———x100

= M

The values of the secular trend obtained in this
way were comparable for different bones and
different dimensions since the normalization eli-
minated the influence of these differences.

3. For evaluating simultaneously the size and
proportions of the bones and changes of these
parameters over the studied time period mor-
phograms were plotted. The collective morpho-
grams were prepared separately for both sexes
using arithmetical means of the four analysed
dimensions and two standard diviations (+) On
this basis the mean morphograms were plotted
characterizing each millenium.

4. The whole available material was treated as
sets arranged with regard to a characteristic.
Each set was divided by the percentile- method
into three equal groups that is: a) bones with a
low value of the characteristic, b) bones with
a medium value of this characteristic, ¢) bones
with a high value of this characteristic. After
that, the proportions of these groups in the pre-
viously isolated chronological periods (millenia)
were evaluated quantitatively (in per cent) and
graphically (by means of histograms).

5. Sexual dimorphism of the bones was eva-
luated using the index of sexual dimorphism:

2(x g — x4
p_ 2(xc —x3)

= —— —5 X ].OO
X0+ X+

)

In the case of certain bones sexual dimorphism
changes were evaluated over the studied time
period.

RESULTS
METACARPAL BONES

The initially analysed material included 164
metacarpal bones. Using the total length and the
index of bone shaft width a correlation plot
was prepared (Calkin, 1956) (Fig. 1), in which
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the points representing single bones formed a
shapeless group. Only 10% of bones were isola-
ted which were very long with medium values
of the shaft width index. These bones belonged,
probably, to castrated males. They were exclu-
ded from further analysis since their number
was too small that they could form a group com-
parable with the groups of males and females.
The remaining points of the group were analy-
sed is several ranges of total bone length.
The distribution of point groups made possible
finding of the critical values of the shaft width
index characteristic of males and females. The
values below 16 were found in females, and those
above 18 were found in males. In the case of
bones with the value of this index between 16
and 18 the index of distal epiphysis width was
used. The principle observed was as follows: the
index of distal epiphysis width above 30 sugge-
sted that the bone was from a male, the value
of the index below that suggested a female,
Using this combination of characteristics 71 bo-
nes of males and 83 bones of females were iso-
lated. The total length of the bones in both these
groups was as a rule similar. The only exception
was one very long bone of a female, which be-
longed to the material regarded as derived from
the Funnel Beaker Culture. It might have be-
longed to an animal with predominance of
aurochs characteristics for some reason greater
than in the other animals.
The grouping of the metacarpal bones into
sets with different chronology showed that in
both older sets males prevailed. In set A the
male: female ratio was 1.33, in set B 2.77. In the
younger sets females prevailded, in set C the
female: male ratio was 2.33, and in set D 1.58.
The analysis of the total length of bones
qualified into different sets showed (Table II and
ITII) that the metacarpal bones were longest in
set A, the oldest set, and shortest in the youn-
gest sets C and D. Slight differences in the mean
length of the metacarpal bones between males
and females in these sets subjected to Student’s
test in pairs were not significant. The width di-
mensions of the metacarpal bones, that is the
width of both epiphyses and shaft, were, simi-
larly as the length of the bones, greatest in the
oldest set and smallest in the youngest one. Ho-
wever, contrary to the length, the differences
between the values obtained in males and fe-
males were so great and significant that they
were not subjected to tests for calculating this
significance.
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Fig. 1. Metacarpal bones. Designations: x — total length in mm, y — index of shaft width

The reduction in the dimensions of metacarpal
bones over the studied time period was quite
significant (Fig. 2, 3, 4, 5) but this process see-
med to have progressed at an uneven rate with
respect to time, characteristic and sex. For esti-
mating the rate of this process the curves of
changes in the empirical values were fitted ma-
nually and the new theoretical values were read.
The differences between these values in diffe-
rent sets reflected the rate of the process, since
the time units were identical (at least they were
assumed to be so) amounting to one millenium
(Table IV and V). The analysis of the graphs
representing the rate of the process of metacar-
pal bones size reduction (Fig. 6, 7, 8, 9) showed
that in males this process progressed initially at
a moderate rate (differences between sets A
and B), then this rate increased steeply (diffe-
rences between sets B and C) and decreased
again (differences between sets C and D) rea-
ching values as in set A or even lower and ten-
ding to zero. This was most evident in the rate
of changes in the total length of the metacar-

126

pal bones in males. The values read from the
fitted curve demonstrated still a weak process
of reduction of this dimension but the empirical
values showed already a reverse tendency —
a slight increase of the mean length in set D
in comparison to set C. In the females this pro-
cess progressed fairly similarly but only with
respect to the total length of the metacarpal
bones. The final phase evidenced. only a ten-
dency for decreasing rate of the process without
reversal of its direction. The rate of reduction
of the proximal epiphysis width increased
gradually over the time period studied. The rate
of reduction of the distal epiphysis width was
unchanged throughout the whole studied time
period, and the rate of changes in shaft width
was rather moderate in the first phase (between
sets A and B), increased later (between sets B
and C) and remained at this level for the rest
of the period studied.

The absolute decrease of different dimensions-
of the metacarpal bones over these four thou-
sand years varied and was different in males



Table II. Mean dimensions of metacarpal bone of males (in mm)

i Chronological 3500—2500 2500—1500 1500—500 500 B.C
B.C. B.C. B.C. —500 A.D
(A) (B) ©) (D)
greatest length
% | 199.7 195.6 174.4 160
s 12.4 91 10.3 6.1
n 12 25 5 | 19
proximal epiphysis width -
% | 638 61.3 56.2 55.7
s w1 5.4 3.0 3.5
n 12 23 15 6.3
) distal cpiphysis width P
% 68.5 66.1 59.6 57.8
s 6.5 5.7 3.4 4.3
n 12 23 14 20
shaft width
x 38.1 36.9 31.6 | 30.9
5 4.0 3.0 2.5 i 2.4 )
n 12 24 13 ' 19

and females. Since the significance of one mil-
limetre of change varies according to the initial
value of a given dimension the differences bet-
ween the extreme values were normalized accor-
ding to formula 1. The obtained values expres-
sing relative changes (Table VI) showed by what
per cent of the initial value each of the studied
characteristics decreased during these four mil-
lenia. The comparison of the results showed that
the relative total length and proximal epiphysis
width decreased nearly identically. Both these
characteristics decreased least, nearly identical-
ly in males and females. The relative width of
the distal epiphysis decreased somewhat more,
and shaft width was most reduced. In the case
of both these characteristics the bones of the
female animals changed more evidently than
those of males. This difference was greatest in
shaft width.

The above described uneven pattern of the
secular changes of different dimensions of the
metacarpel bones should have led to a.change
in the proportion of the studied bone. These pro-
portions were evaluated using the width-length
indices (Table VII and VIII, Fig. 10). The width
indices of both epiphyses showed only minimal
fluctuations, with only a very weak decreasing

tendency in females in the last millenium, that
is between sets C and D. The index of shaft
width in both sexes decreased over the studied

4

D_l

9 d

Fig. 2, Changes of total length of the metacarpal bone

during four thousand years. Designations: A — from

3500 to 2500 years B.C., B — from 2500 to 1500 B.C,

C — from 1500 to 500 B.C., D — from 500 B.C. to
: 500 A.D.
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Table III. Mean dimensions of metacarpal bone in female (in mm)

ngal 3500—2500 l 2500—1500 1500—500 500 B.C.
B.C. B.C. B.C. —500 A.D.
. (A) ‘ (B) ©) (D)
greatest length
X 199.7 191.8 178.2 1116
s 13.8 12.9 10.4 5.5
n 9 9 35 N 30
proximal epiphysis width
X 55.1 53.8 51.3 48.3
8 1.6 2.8 2.9 3.5
n 8 8 34 29
distal epiphysis width
x 58.9 56.2 53.0 50.1
s 3.5 2.9 3.1 33
n 9 8 31 30
shaft width 7
x 31.1 30.2 217.1 24.0
8 0.7 1.5 2.0 2.3
n 9 8 33 33

? d

Fig. 3. Changes in the width of the proximal epiphysis
of metacarpal bone during four thousand years. Desig-
nations as in Fig. 2
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time period, and this could be interpreted as
a tendency for bone shaft slimming.

For evaluating the morphological secular
changes of the metacarpal bone as a whole mor-
phograms were prepared separately for each sex.
The morphograms included simultaneously four
studied characteristics. The reference standards
were collective morphograms prepared from all
data independently of the chronological sets. De-
-tailed morphograms were prepared characteri-
zing the mean values of metacarpal bones in
different chronological sets (Fig 11). The detai-
led morphograms formed two pairs. The first
pair lying above the mean values in the zone
of +1 and partly in the zone of -2 standard
deviations comprised graphs obtained for sets
A and B. The second pair situated in the zone
of —1 and in part in the zone of —2 standard
deviations included sets C and D. The pairs of
curves differed in their positions in the collecti-
ve morphogram and in their shape. Their posi-
tions suggested that the metacarpal bone as a
whole described with four dimensions changed
most in the time period between 2000 and 1000
years B. C. The width values of both epiphyses
were situated most closely to the centre of the
collective morphogram. The points on the mor-



Table IV.Mean rate of changes in metacarpal bone size in males
(in mm per 1000 years)

— period

A/B B/C C/D
characteristic\
gr. length 6.5 16.0 1.5 .
prox. ep. width 2.0 4.5 1.5
dist. ep. width 2.5 6.0 2.5
shaft width 2.0 4.5 1.5

phograms representing the total length and
width of the shaft showed the widest scatter.
In this respect, when the total scatter of the
values of a given characteristic and not its value
level is accepted as a reference standard, one
can say that the shaft width showed the greatest
secular change, with the length of the metacar-
pal bone being second.

-

d

?

Fig. 4. Changes in the width of the distal epiphysis of
the metacarpal bone during four thousand years.
Designations as in Fig. 2

In view of the above data pointing out that
the length of the metacarpal bones is a fairly
sensitive criterion of changes in the size of the
bones occurring over millenia, and that length

? ' d

Fig. 5. Changes in the width of metacarpal bone shaft
during four thousand years. Designations as in Fig. 2

changes are rather similar in both sexes it was
tried to characterize each of the previously iso-
lated chronological sets by means of an analysis
of bones differing in their length. For this pur-
pose all metacarpal bones were divided into
three groups depending on their length, for ma-
les and females separately:

males females
a. short < 178 mm < 172 mm
b. medium long 179—194 mm 173—183 mm
c. long = 195 mm = 184 mm

Table V.Mean rate of changes in metacarpal bone size in females
(in mm per 1000 years)

period .
\ A/B B/C ¢/D
characteristic )
gr. length 8.0 14.0 4.0
prox. ep. width 1.5 2.5 3.0
dist. ep. width 3.0 3.0 3.0
shaft width 1.5 3.0 3.0

Now it was checked what was the per cent
proportion of each group in different chronolo-
gical sets (Table IX and X Fig 12). In set A (the
oldest set) long bones prevailed, they amounted
to 100% in the group of females and 839, in
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Table VI. Relative changes in metacarpal bone during four
thousand years

T able VIII. Width-length indiccs of metacarpal hone
dimensions in females (mean values)

haracteristi males females T chronological set
characteristic | m .\1-0\ A B c ' b
. index — I
_gr. length - 1279 | 125% — —
_prox. ep. width e 12.6%, 12.29 I prox. ep. width ‘ 28.3 I 28.3 28.6 ‘ 27.6
dist. ep. width 15.7% 16.49% II dist. ep. width ’ 29.5 ‘ 29.3 29.6 ; 28.7
shaft width 20.8%, 23.69, ITI shaft width ‘ 15.6 ‘ 15.8 15.2 ‘ 14.5
| |

males. Besides that, the bones of the male ani-
mals contained small proportions of short and
medium long metacarpal bones. In set B the
proportion of short metacarpal bones was also
very small, but it is worth stressing that in this

mm/1000 lat

16+
-*

14
124

10

A/B
—9

Fig. 6. Rate of changes in total length of metacarpal
bone. Designations as in Fig. 2

B/C c/D

set they appeared for the first time in the group
of female bones. The proportion of medium long
bones was significantly increased at the expense
of the long bones whose proportion decreased.
However, the latter bones were still most nume-

Table VII. Width-length indices of metacarpal bone
dimensions in males (mean values)

chyonologiéal set .
\ A B C D
index .

I prox. ep. width 32.0 31.8 32.2 31.9
II dist. ep. width 34.1 33.8 34.1 33.6
19.2 18.7 18.2 17.7

III shaft width

rous in the group of males and females, In set
C rather essential changes occurred. In the group
of males long metacarpal bones were absent,
the short ones prevailed, and the medium long
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bones were approximately as numerous as in the
former set. In the group of females all three ty-
pes of bones were equally numerous. In the
youngest set D the above distribution in set C
seemed to have progressed, that is in the group

mm/1000 lat
b
4
q A
A/B B/C /b
—_ - d

Fig. 7. Rate of changes in the width of the proximal
epiphysis of metacarpal bone. Designations as in Fig.2

of males the proportion of short metacarpal bo-
nes increased somewhat at the expense of the
proportion of medium long bones. In the group
of females the proportion of long bones decrea-
sed (to 7%) with an equal increase in the propor-
tions of short and medium long bones.

mm 1000 lat
5
3,
1
AB BC CD

_d

—9

Fig. 8. Rate of changes in the width of the distal
epiphysis of metacarpal bone. Designations as in Fig, 2

It is worth stressing that the distribution of
bones of different length in the materials obtai-
ned from different sites seemed to be random,
since in different series of bones their length
was also different classifying them into all three
groups. Only the material from Zlota Sando-
mierska was an exception, since it contained only
the long metacarpal bones. This atypical charac-
ter of this site in relation to other ones connec-



Table IX. Frequency of metacarpal hones differing in their length in chronological scts (males)

Characteristics A B G D
of bones number I % . number I % number % number | %
short 1 8.3 2 8.0 9 60.0 13 68.4
medium 1 8.3 9 36.0 6 0.0 6 31.6
long 10 83.4 14 56.0 — — — —
total 12 100.0 25 100.0 15 100.0 19 100.0
mm/1000 lot the metacarpal bones separately in the isolated
6 chronological sets (Table XI). The changes of these
indices in the studied time period are presented
4 graphically (Fig 13). The curves (fully comparable
9 owing to normalization) were arranged at diffe-
rent levels of the scale. The lowest sexual dimor-
" ATB B/C c’o phism (index value near zero) was found in the
—09 —_— total length of the metacarpal bone. The curves

Fig. 9. Rate of changes in the width of metacarpal bone
shaft. Designations as in Fig. 2

ted with the same culture was stressed already
in the original zoological description (Lasota-Mo-
skalewska, 1977) and later in the introduction to
the monograph on this site (Kowalczyk 1977).
During the study of the morphological changes
of the metacarpal bones in this time period cer-

tain difference were regularly observed which -

seemed sex-dependent. Besides a description of
" these differences it was tried to analyse them for
observing the process of sexual dimorphism
change in the size of these bones. For this purpose
indices of sexual dimorphism were calculated for
the absolute values of all studied dimensions of

yJ - T o
1 1 o
- o B
] e
e
26
2
18 mo
" g
1
T i —
A B C D

Fig. 10. Changes of width indices of metacarpal bone
during four thousand years. Designations: A,B,C,D, —
as in Fig. 2 I — proximal epiphysis width index, II —
distal epiphysis width index, III — snart width index

of all three width dimensions were situated in
much higher regions of the scale, and the grade
of dimorphism was greatest in the width of the
shaft, slightly lower grade of dimorphism showed
the width of the distal epiphysis, and even lower
grade the width of the proximal epiphysis. The
values of the indices of these all characteristics
changed but little between both oldest sets (A
and B), decreased then suddenly between sets B
and C, and increased in the last phase of changes
between sets C and D.

METATARSAL BONES

Initially the group of metatarsal bones compri-
sed 126 bones. Similarly as in the case of the
metacarpus the sex of the animals was. deter-
mined. In the correlation plot (Fig. 14) the points
corresponding to different bones formed a group
along the horizontal axis. From this group three
very long bones were isolated, with medium va-
lues of the shaft width index. They were regarded
as derived from castrated males and were ruled
out from the further analysis. Similarly as in the
analysis of the metacarpal bones_classification was
done into several more narrow ranges of the va-
lues of the total length of the metatarsal bones.
In determining the critical value of the shaft
width index the sex of the animals was taken into
account as included in the original descriptions
of the different materials. The critical value was
accepted as 12.5. In several cases, however, this
principle was desisted from, introducing as an
additional classification criterion the degree of
epiphysis development, particularly the develop-
ment of the proximal epiphysis. In this way 49

131



Table X. Frequency of metacarpal henes differing in their length in chronological scts (females)

Characteristics A B C D
of bones number | % " number l 7 % number |_ % " number l %
short - — 1 ‘ 11.1 13 \ 35.1 14 46.1
medium - —~ 3 33.3 13 | 352 14 46.7
long . 9 | 1000 5_, 55.6 11 29.7 2 6.6
total 9 ‘ 1000 9 l 1000 37 100.0 30 100.0

bones were qualified into the group of males and
74 into the group of females.

After classification of the metatarsal bones into
sets differing in their chronology it was found
that, similarly as in the case of the metacarpus,
in both sets males prevailed. In set A the male:
female ratio was 1.6, and in set B it was 2.4. In
both younger sets females prevaviled, in set C
the female: male ratio was 1.9 and in set D 7.2
(Table XII and XIII).

The analysis of the secular trend carried sepa-
rately for each characteristic showed fairly signi-
ficant differences between them (Fig. 15, 16, 17,
18). The total length of the metatarsus in the
males decreased steeply’ in sets B and C, but then
increased slightly in set D. The latter effect in
a more discreet form was observed already in the

207 59,1 85,17 3347
Al b A
194 1 33 59,3 30,7+
) B
B

155 43,9 |

0,9

22,6

P9

analysis of the metacarpal bones. In the females
the length of the metatarsal bones increased
initially slightly (between sets A and B), and then
decreased systematically up to set D. In both older
sets the males had longer metatarsal bones than
the females. In both younger sets a reverse pat-
tern was observed. The differences were so great
that their significance was not tested. A certain
similarity to the secular changes of the total
length was shown by changes in the width of the
distal epiphysis. In the males it decreased steadily
over the whole studied period, in the females it
increased slightly between sets A and B and de-
creased then. The width of the proximal epiphysis
and the width of the shaft decreased over this
time period. All three width dimensions were
greater in males than in females.

5.4 n 76.4 43,81

69.7 39,24

187 60 1 631 3351
C"/‘ C
D

1728 54.51 56,3 U D
158,6 49 49,6 266
) a b c d

oftef

Fig. 11, Morphograms of metacarpal bones. Designations: A,B,C,D — as in Fig. 2. a — total length in mm; b —
proximal epiphysis width in mm; ¢ — distal epiphysis width in mm; d — shaft width in mm
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Fig. 12. Per cent proportions of metacarpal bones of different length

(a,b,c,) in different chronological sets

(A,B,C,D)

Table XI. Sexual dimorphism indices for metacarpal hone
dimensione

Chronological
set
\ A B C D

char: cteristic

—2.16 ‘

gr. length 0 +1.96 +0.48
prox. ep. width | +14.63 | +13.09 | 9.2 | 14.23
dist. ep. width +15.07 | 41619 | 41172 | +14.27
shaft width | +20.23 | +19.11 | 42531

415.33 ’

After fitting the curves and reading new va-
lues the rate of the secular changes was -analysed
(Table XIV and XV, Fig. 19, 20, 21, 22). In the
process of the changes of three characteristics
this rate was greatest between sets B and C and
greater in males than females. Only the rate of
changes in the width of the distal epiphysis in-
creased steadily over this time period showing
no tendency for attentuation of this process.

The changes in the dimensions of the metatarsal
bones over the period of four thousand years
expressed as per cent of the initial values (Table
XVI) differed depending on the characteristic stu-

+24

22 /
+20 \'7‘\\

+18 I

+16 N
+14
+12
+10
+8
+6

+4

B /\
\ 1B — \é_——/o
-2

Fig. 13. Changes in the indices of sexual dimorphism
of metacarpal bone during four thousand years. Desi-
gnations as in Fig. 11
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Table XII. Mean dimensicns of metatarsal bone in males (in mm)

\Cbmn"l"gisﬁ: | 3500—2500 25001500 1500—500 500 B.C.
o B.C. B.C. B.C. ~500 A.D.
\\\ (A) (B) ©) D)
greatest length
% | 239.9 223.9 184.5 192.4
5 | 1.2 15.4 10.4 14.6
n ] 8 2 12 5
proximal epiphysis width
% 52.9 52.4 47.8 4.8
s 2.5 - 35 43 4.3
n 8 18 12 9.6
 distal epiphysis width -
% 63.2 60.1 58.3 53.2
s 2.5 6.0 3.5 3.5
n 8 ! 12 11 4
o shaft width
% 30.5 31.1 25.8- 25.6
] s 2.5 2.9 2.3 1.7
n 8 24 10 | 5

died and the sex, and were different from the
changes observed in the metacarpal bones. The
relative width dimensions showed similar changes.

Table XIII. Mean dimensions of metatarsal bone in females (in mm)

The total length was changed most significantly
but only in males. In females it was changed but
little. All characteristics of the metatarsal bones

\C““’“"“gigi}{ 3500—2500 2500—1500 1500--500 500 B.C.
B.C. B.C. B.C. —500 A.D.
— (A) (B) © D)
—
greatest length
% 213.4 220.7 208.3 200.0
s 8.2 12.7 13.4 9.8
n 5 10 23 36
proximal epiphysis width
% 45.4 45.4 42.9 8 41.5
s 3.0 3.9 2.6 4.2
n 5 8 22 35
distal epiphysis width
X 590 53.7 49.3 48.8
s 2.6 3.7 3.4 4.8
n 5 7 23 36
shaft width

x 25.0 25.5 23.4 23.5
s 0,9 2.0 12 3.1
n 5 10 23 36
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Fig. 15. Changes in the total length of metatarsal bone
during four thousand years. Designations as in Fig. 2

in males were more significantly changed than
in females and this difference was greatest in the
case of total length.

Table XIV. Mean rate of changes in metatarsal bone size in
males (in mm per 1000 .years)

: Period
\ A/B B/C ¢/D
. Charucteristi~

gr. length 22.0 33.0 4.0
prox. ep. width 1.5 4.0 3.0
dist. ep. width 2.0 2.5 4.0
shaft width 0.5 4.0 0.5

Evaluation of the proportions of metatarsal
bones using the width indices demonstrated that
in females these indices remained principally un-
changed over the whole studied time period (Ta-
ble XVII and XVIII, Fig. 23). Only periodically
a slight decrease of the index of distal epiphysis

Table XV. Mean rate of changes in metatarsal bone size in
females (in mm per 1000 years)

Table XVI. Roiative changes in metatarsal bone size during
four thousand years

Characteristic I males I females
_gr. length ' 20.59, 7.0%,
prox. ep. width 15.99 10.89,
distal ep. width N 13.6%, 7.69%,
shaft width 16.19, 9.89/,

width was observed in set C but later on its value
returned to its initial level. In males the index
of bone shaft width had a stable value over all -
the time period studied, and the width indices of
both epiphyses increased during certain time pe-
riods in set C.

d

?

Fig. 16. Changes in proximal epiphysis width of meta-
tarsal bone during four thousand years. Designations
as in Fig. 2

Similarly as in the case of metacarpal bones
morphograms were prepared including four di-
mensions of metatarsal bones (Fig. 24). Detailed
curves were prepared for each set separately and
were compared with collective morphograms de-
monstrating differences between both sexes.

T able XVII. Width-length indices of metatarsal bone
dimensions in males (mean valucs)

\Pem)d AB B/C /D \ Chronologxg‘;a:

Characteristic B \\ A B c D

gr. length 50 | . 110 8,0 index

prox. ep. width 1.0 2.0 1.5 I prox. ep. width 22.0 22.9 25.1 23.2

dist. ep. width 1.0 3.5 1.5 IT distal ep. width 26.4 26.0 29.2 27.2

shaft width 0.5 1.5 0.5 IIT shaft width - 12.8 13.6 1 13.8 13.2
|
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Fig. 17. Changes in distal epiphysis width of metatar-
sal bone during four thousand years. Designations as in
Fig. 2

The total span of the curves on the scale was
greater in males. This indicates that their meta-
tarsal bones changed in a greater degree. The sha-
pe of the curves was similar in the oldest and the
youngest sets. This shows that in the period of
four thousand years the metatarsal bones of males

T able XVIII. Width-length indices of metatarsal bone
dimensions in females (mean values)

Chronological
t
index

I prox. ep. width 21.2 20.4 20.6 20.6
IT dist. ep. width 24.3 24.5 23.3 24.2
ITI shaft width 11.5 11.6 11.0 11.6

changed greatly in their proportions but their
general shape in the end-phase of this period re-
mained nearly identical as in the initial phase.
The differences were found only in absolute va-
lues, which were much smaller in the last time
period studied. The metatarsal bones of females
were much less changed, since the curves showed
less evident differences. A characteristic pattern
was observed in the width of the bone shaft and
the width of the distal epiphysis. These dimen-
sions were strikingly similar in the pairs of sets A

and B as well as C and D. The main changes of
both these dimensions occurred in the period bet-
ween B and C, that is from 2000 to 1000 years
B. C.

Similarly as in the analysis of the metacarpal
bones all metatarsal bones were divided into three
groups (males and female separately):

males females

short << 203 mm << 198 mm
medium long 204—227 mm 199—212 mm
long = 228 mm = 213 mm
304
28_
26
2 ~

L - ——

A B C b

o )

Fig. 18. Changes in metatarsal bone shaft width during
four thousand years. Designations as in Fig. 2

The per cent proportions of each of these groups
in different chronological sets are presented in
Table XIX and XX and Fig. 25. In the oldest
set A long metatarsal bones prevailed in males
and females, the medium long bones were not
numerous, and the short ones were not found

mm/1000 lat

344

30

26

224

B/C c/D

A/B
-9

Rate of changes in total length of metatarsal
bone. Designations as in Fig. 2

Fig, 19.
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Table XIX. Frequency of metatarsal bones differing in their length in chronological scts (males)

Characteristics A B o C . D
of bones number ’ % number I % number ‘l_ % number %
short — — 2 8.7 10 83.3 4 80.0
| medium 1 12.5 12 52.2 2 16.7 1 20.0
long 7 87.5 9 39.1 — — — —
total 8 100.0 23 100.0 12 100.0 5 100.0
nﬁm’nooo lat plete absence of the long bones. In males in set C

>§

Fig. 20. Rate of changes in proximal epiphysis width of
metatarsal bone. Designations as in Fig. 2

at all. In set B the long bones prevailed in the
group of females, medium long bones being less
numerous and short ones were present in the lo-
west number. In the males medium long bones
prevailed, followed by long and short bones. In

mm /1000 lat
5
3 /)<
I.
B'C c/p
A/B
e @ e d

Fig. 21. Rate of changes in distal epiphysis width of
metatarsal bone. Designations as in Fig. 2

the sets C and D the pattern of bone length in
the female groups was very similar, but this pat-
tern was a reverse of that described in set A.
Short metatarsal bones prevailed, with only a
small number of the medium long ones and com-

mm/1000 lat
b
4 /\
A ~
A/B B/C C/D
— 9 —d

F1g 22. Rate of changes in shaft width of metatarsal
bone. Designations as in F1g 2
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all three groups of bones were equal in number.
In set D the per cent of long metatarsal bones
was evidently decreased, while the per cent pro-
portions of short and miedium long bones were
equally increased.

]

—end
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Toge, T sl t -
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Fig. 23. Changes in width indices of metatarsal bone
during four thousand years. Designations as in Fig. 10

The differences between males and females
described in this chapter were summarized, simi-
larly as those observed in the metacarpal bones,
in an analysis of changes in the indices of sexual
dimorphism (Table XXI, Fig. 26). Of four studied
characteristics the lowest value of the dimorphism
index was found in the total length of the meta-
tarsal bones. This length showed also the greatest
difference in its value over the whole time period
studied. The fairly high value of the index in set
A decreased almost to zero in set B, increased
again significantly in set C (but with an atypical
predominance of the metatarsal dimensions in
females), and showed a decreasing trend in set D.
The curves obtained for all three width dimen-
sions were situated in the upper part of the scale,
without showing significant differences in the
values of their indices. The dimorphism index of
proximal epiphysis width decreased steadily over
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Fig. 24. Morphograms of metatarsal

the whole studied time period. The sexual dimor-
phism index of distal epiphysis width fluctuated
in a fairly broad range over that period, but the
resultant of this curve would have a decreasing
tendency. In sets B and D the values of the indi-
ces decreased and in set C they increased. The
sexual dimorphism index of shaft width fell over
the studied time period but the rate of this fall
was uneven. It was rather steady between sets A
and B but then it fell steeply and in the last mil-
lenium its decrease was small.

THE TIBIA

The analysed material comprised 28 tibias. The
sex of the animals was determined routinely, si-
milary as in the case of the metapodial bones.
From the group of points on the correlation plot
(Fig. 27) one bone of great length and an inter-
mediate value of bone shaft index was isolated.

2617 59,57

69,57 35,57

2147 50,5‘/‘7.ﬁ

D
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D
. a5 235+
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B 45,56

bones. Designations as in Fig. 11

It was excluded from the further analysis assu-
ming that it had belonged to a castrated male.
The analysis of the remaining poinis in groups
of low variability- of bone length made possible
a classification of the studied bones into a group
with a relatively broad shaft (index above 11.2)
and a group with a relatively narrow shaft (index
equal to or below 11,2)..It was assumed that the
ktones in the first group belonged to males, and
those in the second group to females. After di-
vision into sets differing in chronology {(Table
XXII and XXIII) it was found that in the oldest
set A there were no tibias with complete measu-
rements. In set B there were 13 tibias, 8 belon-
ging to males and 5 to females. In set C only
3 bones to males and 7 to females. In the
youngest set D all 4 bones belonged to fema-
les. Very small numbers of bones in these sets
made impossible any generalizations, but it is
worth stressing that, similarly as in the analysis

Table XX. Frequency of metatarsal bones differing in their length ich chronological sets (females)

Characteristics I A B C D
of bones I number | % number | % Tiu_nbcr | V % | number l %
short - — 1 10.0 l 8 | 348 16 4“5
medium 1 20.0 20.0 5 | 211 | 11 | 412
long 4 80.0 70.0 100 | 435 | 3 8.3
total 5 100.0 10 100.0 23 \ 100.0 36 100.0
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Fig. 25. Per cent proportions of metatarsal bones of different length. (a,b,c) in different chronological sets
: (A,B,C,D)

of metapodia, a tendency was evident for preva-
lence of males in the older set and prevalence of
females in both younger sets.

The analysis of secular changes in the tibia is,
of necessity, very limited beause of small number
of bones. It includes only a comparison of the
arithmetical means of four dimensions in sets B, C
and D for females, and three dimensions (proxi-
mal epiphysis excluded) in sets B and C for males
(Fig. 28, 29, 30, 31). All the studied dimensions
of female bones were almost unchanged over the
period of three thousand years or the observed

Table XXI. Sexual dimorpbism indices for metatarsal bone

dimensions

2 Chronological

™~ set .

~~_ A B C D

Characteristi® ™~
A&Egth +11.69 | 4 142 | —12.09 —4.87
prox. ep. width ) -4-14.97 | +411.52 ,—}'10'79 +1.74
aist. ep. width +18.76 | --11.28 | +16.68 -48.00
shaft width +20.21 | 4-20.52 -4-9.76 -+8.60
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changes were minimal. The dimensions of the ti-
bias of males were much smaller in set C than
in set B. )

In set B the tibias of males were much larger
than those of females. This is true of the total
length as well as of the width dimensions. In
set C the tibias of females were longer and had
greater width of the distal epiphysis than the
bones of males. The width of the shaft was nearly
identical in both sexes. It was difficult to analyse
the width of the proximal epiphysis, because in
this set only one dimension of one male bone was
available. This dimension was, however, much
smaller than in any of seven studied female bones.

THE ASTRAGALUS

The analsed material comprised 233 astragalus
bones, and only the lateral length was taken into
consideration. This dimension was most frequen-
tly mentioned in archaeozoological reports. This
restriction of the analysis to only one dimension
made possible a considerable extension of the ma-
terial but it ruled out determination of the sex
of the animals to which these bones had belonged.



Table XXII. Mean dimensions of tibia in females (in mm)

Chronological

Fig. 26. Changes in the indices of sexual dimorphism of
metatarsal bone dimensions during four thousand years.
Designations as in Fig. 11

i\ o 35002500 2500—1500 1500—500 500 B.C.
i B.C. B.C. B.C. —500 A.D.
. - (A) (B) (_C) (D)
greatest length
X - 350.5 294.3 —
s — 30.2 5.9 —
n — 8 3 —
proximal epiphysis width o
% — 98.4 - —
s — 12.7 — —
n —_ 7 — _
distal epiphysis width
X — 64.2 52.5 —_
] — 8.1 — —
n — 8 2 —
shaft width
X — 40.1 34.7 —_
8 — 4.5 0.5 —
n — 8 3 —
w22
20 Sex determination on the basis of the astragalus
e is based on the distribution of the width-length
index, the sex being correlated, rather with the
+ie width of the bone and less with its length. Be-
Phd cause of that, it was assumed that the analysis of
+12] the secular trend based on the length without
1o considering the sexual dimorphism would not be
+8 fraught with an excessive error (Table XXIV).
*e The mean length of the astragalus was similar
+4 in both older sets A and B. In set B this mean
+2] length was slightly greater than in set A which
ol & could be accidental since this difference disap-
-2 peared after fitting the curve of secular changes.
-4
-6
. |
-10 ° [
-12 124 * .o ': o
-14 e
: i " * e ® L4 .: . *
—_—b 104 N ‘.

| W E————— S PO N Vi I - —

® W0 @ M ¥ W a0

Fig. 27. Tibias. Designations as in Fig. 1

141



Table XXIII. Mean dimensions of tibia in females (in mm)

- . 3500—2500 2500 1500 1500—500 500 B.C.
Chwm“’g'::: B.C. B.C. B.C. —500 A.D.
(A) (B) (©) (D)
greatest lenght .
% — 319.6 325.1 318.0
. — 19.3 ' 5.9 18.8
n — 5 R 7 4
proximal epiphysis width -
" — 89.8 1 89.7 91.5
- - — 4.7 | 3.2 —
- n — 4 ] 7 2
distal epiphysis width
% — 57.5 56.4 56.5
s — 3.2 1.8 3.6
n — T4 7 4
shaft width
N — 34.2 33.9 34.0
g5 _ 2.6 1.2 2.5
n — o 5 i 4

In the following sets C and D the mean length of
the astragalus decreased steadily and steeply (Fig.

32). The resulting total decrease of this dimen-

sion during four thousand years was 14.3%; of
the initial value, which corresponded to the pro-

Fig. 28. Changes in total length of the tibia during
three thousand years. Designations as in Fig. 2

portion of diminution of most dimensions of the
metacarpal and metatarsal bones. The rate of se-
cular changes in the length of the astragalus (Fig.
33), ascepted as zero in the first phase, increased
steeply in the following phase, that is from 2000
to 1000 years B. C. In the last phase it decreased
again slightly.

For characterization of different sets with re-
spect to the proportions of the astragalus bones of
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different length in them all these bones were
divided by the percentile method into three equal
groups:

small << 58 mm
medium 59—64 mm
large = 65 mm

The proportions of these groups in different
chronological sets varied considerably (Table

| I
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%- ‘\/
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Fig. 29. Changes in the width of the proximal epiphysis
of the tibia during three thousand years. Designations
as in Fig. 2



Table XXIV. Lateral length of astragalus

Chronological set

3500—2500
B.C.
A)

2500—1500
(B)

1500500
B.C.
©

500 B.C.
—500 A.D.

(D)

67.5

68.6

61.2

57.9

4.4

7.0

5.4

4.1

25

33

129

46

mm

541

621

60-

o ?

Fig. 30. Changes in the width of the distal epiphysis of
the tibia during three thousand years. Designations as
in Fig. 2

XXV, Fig. 34). In sets A and B large bones pre-
vailed, medium bones were less numerous and
small bones were present in least number. In set
C the small and medium bones accounted for
about 40%o each, while only 20°, of the bones
belonged to the group of large ones. In the youn-
gest set D the pattern was that of reversed set A
pattern with small bones prevailing, followed
by medium and large bones.

A similar analysis was carried out using in
place of the percentile division another one based

on a natural distribution of the numbers of bones
arranged according to their increasing length (Ta-
ble XXVI). With this large number of analysed
bones the analysis of the distribution of group
sizes was justified since it could provide an infor-
mation about the homogeneity of the whole ma-
terial. The empirical curve of group size distri-
bution was fitted obtaining a skew diagram with
prevalence of bones of small length (Fig. 35). Two
peakt are present on this curve evidencing lack
of homogeneity of the material. One group, much
more numerous, had its modal value at 57 mm,
the other group had it at 71 mm. Using this na-
tural distribution the bones were divided into
three groups, adding to two main groups descri-
bed above a third group of extremely small bones.
This classification was as follows:

extremely small << 54 mm
small 55—67 mm
large = 68 mm

The proportions of these grups in different sets
varied depending on the chronology of the sets
(Table XXVII, Fig. 36). In set A, the oldest one,
large and small bones were nearly equally nume-
rous, but the extremely small bores were absent.
In set B large bones prevailed, small bones were
less numerous and extremely small ones were
found sporadically. In set C the number of small
bones was very great, while large and extremely
small bones were present in a small proportion.

Table. XXV. Frequency of astragalus bones differing in their length in chronological sets

(percentile division)

Characteristics A B C
of bioted number % number | % | number | % number %
small 1 4.0 3 9.1 53 41.1 28 60.9
medium 4 16.0 4 12.1 57 44.2 15 32.6
large 20 80.0 26 78.8 19 “1 | 3 6.5
total 25 100.0 33 100.0 129 ‘ 100.0 46 7 100.0
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Table XXVI. Distribution of the lateral length of all studied

astragalus bones

x = length in mm

f = number

x| 50 51 52 53 54 55 56 57 58 59 60 61 62 63
R 3 4 5 4 14 16 20 16 17 13 15 15 12
continued »
x| 64 65 66 67 68 69 70 71 72 73 74 75 76
£ 10 10 10 2 6 6 3 9 5 5 5 — 2
continued
x| 7 78 79 80 81 82 83 84 85
| — 3 — — 1 — — 1 1

In the youngest set D small bones prevailed, the
proportion of extremely small bones increased
considerable, while large bones were absent.

FIRST PHALANX

The group of first phalangeal bones comprised
235 bones. They were derived from the anterior
and posterior extremities of males and females.
Trials of classifying the bones according to the
sex of the animals were abandoned for two rea-
sons: 1) many data failed to contain shaft width

W

o Q

Fig. 31. Changes in the width of tibial shaft during
three thousand years. Designations as in Fig. 2

dimension, which is understandable in view of
the fact that this dimension is of low reliability
since the shape of the shaft is variable and its de-
formities are numerous, especially in older ani-
mals; 2) a general classification of the bones accor-
ding to sex would be based on the same principles
as the classification according to the extremities
(anterior and posterior) that is the size and pro-
portions of the bones. Since the results .of two
such classifications performed simultaneously
would be too artificial and could .not provide a
more strict interpretation, sex determination was
abandoned.
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Fig. 32. Changes in the lateral length of the astragalus
during four thousand years. Designations as in Fig. 2

On the basis of the well known fact that the
first phalanges from the posterior extremity are
longer and more slender than those from the ante-
rior one it was tried to isolate these two groups.
The analysis of the absolute length values was
difficult since the bones came from different time
periods and thus the differences in their length
were additionally determined by time-related va-
riability. On the other hand, the index of proxi-

m.é.{looo lot
]
4
3
2
1
AR B/C c/o

Fig. 33. Rate of changes of the lateral length of the
astragalus. Designations as in Fig. 2



Fig. 34. Per cent ‘proportions of astragalué bones of
different size (a,b,c) in different chronological sets
(A,B,C,)D)

mal epiphysis width showed a small time-related
variability, and its slight fluctuations were not
unidirectional (Table XXVIII, Fig. 37). It has been
assumed then that the analysis of the distribution
of group sizes with respect to this index could be
particularly useful in establishing the critical
value of the slenderness of the first phalanx.
Unfortunately, the collective distribution as well
as the individual distributions of group sizes were
not unequivocally two-peaked (Table XXIX, Fig.
38). On the basis of their analysis it could be
accepted that these groups contained subgroups

"'50 52754 56 56 60 62 64 66 68 70 72 T4 716 718 80 82 84 B6mm
[:15
Fig. 35. Curves of distribution of different Ilateral

length of the astragalus. Designations: x — length in
mm, y — number

overlapping in a fairly great range of values.
Most frequently a fall of .the group size was ob-
served at the values 48—49. In view of this, it
was decided to assume that the first phalanges
whose proximal epiphysis width index was smal-
ler than 49 were derived from the posterior
extremity, and if this index was 49 or greater it
was assumed that the phalanges were derived
from the anterior extremity. It must be kept in
mind that this classification is far from being per-
fect. Using, however, ‘this critical value it was
assumed that 146 phalanges were derived from the
anterior extremity and 89 from the posterior one.

The variability of the size of the bones in the
studied time period in both these groups separa-
tely (Table XXX and XXXI) showed differences
in its pattern in the case of the total length and
similar in the case of the width of both epiphyses
(Fig. 39, 40, 41). In both older sets A and B the

. first phalanges of the posterior extremity were

longer than those of the anterior extremity. In
both younger sets they were of equal length. On
the other hand, both width dimensions showed
a tendency for increasing this difference with
longer duration of the studied time period.

The total length of the first phalanges of both
extremities decreased steadily from set A to set

Table XXVIIL Frequency of astragalus bones differing in their length in chronological sets
(division resulting from frequency distribution)

Characteristics A B C D
of btes number ‘ % number I A number I % number I %
very small — | = 3 9.1 ‘ 4.6 10 21.7
small 12 1 48.0 11 33.3 109 84.5 36 78.3
large 13 52.0 19 57.6 14 10.9 - —
total 25 100.0 23 100.0 129 I 100.0 46 l 100.0
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Table XXVIII. Proximal epiphysis width index of the first

phalanx
= Chronological
\,_\ set A B C D
— v |
rox. ep. width
£ ler:?g”tf”“'loo 49.1 | 515 | 50.6 | 50.7

C. In the last phase it remained nearly unchanged,
with only a slight increasing tendency. Both width
dimensions remained nearly unchanged in the
first phase, decreased between set B and set C,
and showed no changes in the last phase between
set C and D. The whole change of these dimen-
sions over the whole period of four thousand
years expressed as per cent of the initial value
was of the order of between 10 and 20 per cent
in all dimensions of the first phalanges from the
posterior extremity and in the total length of this
bone from the anterior extremity (Table XXXII).
On the other hand, the change in both width di-
mensions of te latter bones was much smaller,
of the order of several per cent.

HORN CORE

Restriction of the analysis to a comparison of
the circumference of the horn core at its base
made possible collection of 70 dimensions of this
characteristic. Unfortunately, the circumference
alone, without information about the length of the
horn core is insufficient for determining the sex
of the animal. This would be possible only if the
studied cattle group were homogenous with res-

pect to size, breed and form.' It was assumed that -

the groups of cattle in different chronological sets
were approximately homogenous. On the basis of
the earlier obtained information about the meta-
podia and astragalus bones it could be assumed
that this was fairly true of the extreme sets A
and D and somewhat less likely in sets-B and C.
In accordance with this assumption curves of the
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Fig. 36. Per cent proportions of astragalus bones cf
different size (a,b,c) in different chronological sets
(A,B,C,D)

occurence of definite lengths of this circumferen-
ce were prepared in each set separately (Fig. 42).
On the basis of this analysis 20 males and 50
females were isolated. In the males as well as in
females the circumference of the horn core dec-
reased similarly and fairly steadily over the whole
studied time period (Table XXXIII, Fig. 43). The
total absolute change of.the circumference was
identical in males .and females, but taking into
account the initial values it could be said that the

Table XXIX. Distributiont of the proximal epiphysis width index
of all studied first phalanges (x = index value)

(f = number)

x 42 43 44 45 46 47 48 49 50 51 52 ‘53 54
3 76 13 20 21 16 20 32 16 15 18 9
continued
x 55 56 57 58 59 60 61 62 63
10 8 5 2 3 4 1 2 1
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Table XXX. Dimensions of first phalanx from the anterior extremity (in mm)

\ Chronological 3500—2500 2500—1500 1500—500 500 B.C.
_ B.C. B.C. B.C. —500 A.D.
\\\\\\ (A) (B) © D)
greatest length
% | 62.3 60.3 53.6 53.9
. l 52 3.2 3.6 4.5
n | 10 - 20 101 15
proximal epiphysis width
X | 31.3 ‘ 32.9 28.8 29.4
s | 28 | 16 | 2.6 3.3
~ n I T T 7 101 15
- distal epiphysis width
% | 20.9 31.0 28.1 27.4
5 2.5 2.6 _ 2.1 3.2
n 10 19 . 1m 15

circumference of the horn core in females de-
creased over the period of four thousand years
slightly more than in males.

DISCUSSION

The oldest materials analysed in this study were
connected with the Neolithic Culture of Funnel
Beaker. The archaeologists suppose that this cul-
ture was related to development of an earlier be-
gun breakthrough in the history of man, that is
full change of the earlier economy based on hun-
ting and food gathering to an economy based on
agriculture and animal keeping. In Poland many
human dwellings from that time period were dis-
covered, many of them showed evidence of long
duration of habitation, with large numbers of
osseous remains of domesticated animals. Usually
in these materials remains of cattle prevailed, and
it is not doubted that they derived from domesti-
cated cattle. The starting point for the present

A B C D

Fig. 37. Changes in the indices of proximal epiphysis
width of the first phalanx during four thousand years.
Designations as in Fig. 2

study was thus a group of animals in an already
advanced stage of domenstication. This advanced
stage was zoological more than historical. Easily
observed changes due to domestication in the ske-
letal macromorphology could not have developed
during accidental and short-lasting contacts of the
wild forms of these animals with man. Domesti-
cation must have had at thal time ar leady a long
tradition dating back many generations earlier.
From the point of view of domestic cattle history
this was, however, an early stage of domestication.
The oldest skeletal remains of domesticated ani-
mals (not counting the dog) are dated to the pre-
-ceramic Neolithic Age (about 6200 years B. C.)
and were found in Thessalia in the Balecan Penin-
sula (Boessneck, 1962). With regard to cattle the
oldest find is dated to about 5000 years B. C.
and it was discovered in northern Iraq (Reed,
1961). The Funnel Beakers Culture in Poland is
believed to have existed from about 4000 to 2500
years B. C. (Kowalczyk, 1971) and this time period
is fairly near in time to the above mentioned
~ oldest finds.

In the discussion on the results of the present
study it must be taken into account that the cattle
from the oldest period studied here was very
primitive in relation to the cattle from the youn-
ger periods, but it was not a continuation of the
wild form of this species. Intermediary links, pro-
bably with only discreet evidence of domestica-
tion are difficult to find up to the stage when the
accumulation of morphotic changes' produced a
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Table XXXI. Dimensions of first phalanx from the

posterior exteremity (in mm)

[ Chronological :
\ cet 3500—2500 2500—1500 1500—500 500 B.C.
~ B.C. B.C. B.C. —500 A.D.
—
—
greatest length
% 64.8 62.2 53.6 54.4
s 4.0 6.1 3.5 4.0
n 5 11 , 58 13
proximal epiphysis width )
% 30.0 32.3 I 24.9 24.6
s 2.1 44 | 2.1 15
n | 5 i 10 60 13
distal epiphysis width

% 29.6 28.3 | 24.4 25.6
s 3.2 l 3.3 | 2.8 2.4
n f 5 [ 11 | 60 13

new qualitative characteristic which could be re-
cognized and described.
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Fig. 38. Distribution of the values of the index of
proximal epiphysis width of the first phalanx. Designa-
tions as in Fig. 2,, £ — number
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The materials from the later periods could be
treated, in principle,as a succession of cattle forms
in the region outlined by the present borders of
Poland in a period of about four thousand years.
During that time the process of stabilization of
human influences on the domesticated animals
was continuing, the interrelations between man
and these animals became more extensive, and
finally man began conscious intervention in the
biology of these animals. Since the forms of
coexistence changed in a continuous way domesti-
cation is treated in this study rather as a process
than as a fact which had taken place in the past.

It is known from numerous observations that
the skeletal system of cattle showed many changes
over the studied time period with continuing do-
mestication process. These changes are treated
often as general degeneration of the skeleton.
This degeneration involved the structure of the
bones as well as their size. During domestication
the thickness of the compact bone and its density
decreased, the lumen of the marrow cavity increa-
sed, the amount of inorganic substances decreased

Table XXXII. Relative changes of dimensions of the first
phalanx during four thousand years

_ anterior posterior
Characteristic axtremity extremity '
gr. lensth 13.5%, 16.09,
prox. ep. width 6.19%, 18.09,
dist. ep. width 8.49, 13.59, (




Table XXXIIL Horn core circumference (in mm) and its relative change during four thousand years

Chronological

.
= 3500—2500 2500—1500 1500—500 500 B.C.
" .
T . B.C. B.C. B.C. —500 A.D. A—D .0
— (A) (B) (©) (D) A

sex ~—_
% 244.7 199.0 180.9

males s 10.28 4.97 8.90 26.19%,
n 7 3 10
% 195.8 1677 145.4 134.0

females s 14.45 4.92 12,85 16.33 31.6%
n 9 3 18 20

in the bones (Békonyi, 1974) and the ratio of
osteon surface to the intercellular substance on
the cross-section of long bones decreased (Laso-
ta-Moskalewska, 1980). Due to this, the bones be-
came less resistant to the action of forces.

>4
@
(9]
of

m

P

Fig. 39. Changes in the length of the first phalanx
during four thousand years. Designations as in Fig. 2.
p — anterior extremity, m — posterior extremity

The dimensions of the bones are known to have
diminished. The present study demonstrated that
the diminution of the dimensions of several stu-
died elements of cattle skeleton was fairly large
over the period of four thousand years, amounting
to from 6 to 31% of the initial value, depending
on the type of the bone, on the measured dimension
and sex. Detailed analysis' dmonstrated, however,
that the rate of skeletal size reduction was not
steady over the whole studied period. In four of
six skeletal elements studied presently a similar
pattern of changes in the rate of their diminution
could be observed. In this group the metapodial
parts of both extremities were included. These
elements are particularly valuable, since their

length correlates strongly with the height at the
withers, and their proportions correlate with sex
(Calkin, 1956, 1960). On the basis of skeletal chan-
ges in the metacarpus and metatarsus it could be
concluded that the total size of males and females
had changed in cattle herds. The results obtained
from the analysis of these bones could serve for
description of the general pattern of changes in
the size of the animals over the studied period
of four thousand years, that is the so called se-
cular trend. Three stages of varying intensity of
these changes could be discerned: 1) slow and
discreet reduction of body dimensions, 2) intensive
and rapid fall, 3) stabilization of the process with
a tendency for reversal of the direction of changes.

In the first stage which falls between three and
two thousand years B. C. (with a possible devia-
tion of =500 years) the reduction of size was:
a) very slow in all four dimensions of the meta-
carpus in males and in three dimensions in females,
in three dimensions of the metatarsal bone in
males, in two dimensions of the first phalanx of
the anterior extremity and one dimension of this

m P

Fig. 40. Changes in proximal epiphysis width of the first
phalanx during four thousand years. Designations as
in Fig. 39
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Fig. 41. Changes in the width of the distal epiphysis
of the first phalanx during four thousand years. Desig-
nations as in Fig. 39

bone from the posterior extremity; b) it was unre-
Cogriizable in three dimensions of the metatarsal
bones in females and one dimension of this bone
in males, and in one analysed dimesion of the
astragalus. These were two basic types of changes.
The remaining several dimensions of various bo-
nes showed in that time period either an increa-
sing tendency or decreased at a high rate. The
tibia was not analysed in that time period in view
of lacking data.

The general slow rate of changes in the dimen-
sions of the skeleton in cattle in this first stage
could have been due to many different factors.
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Fig. 42. Distribution of the values of horn core circum-

ference in different chronological sets. Designations as
in Fig. 2
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Fig. 43. Changes of horn core circumference during four
thousand years. Designations as in Fig. 2

This relatively early stage of domestication pro-

- vided possibilities of coexistence of animal forms

at different stages of the domestication process,
probably with predominance of newly domesti-
cated animals. Assuming as most logical the hy-
pothesis of local domestication of cattle one could
expect that in this period domestication of wild
forms was a fairly ubiquitous practice since it
provided the possibility of increasing rapidly the
size of the herds. This was even more likely whea
it is remembered that at that time large herds
of aurochs roamed all over Europe. This has been
suggested by Ambros (1961), Jewell (1962), Bogo-
lubski - (1968), Bokonyi 1974) who compared the
numbers of remains.

The slight changes in.the size of the cattle
during this first phase of their development after
domestication could be due also to possible inter-
breeding of domestic cattle with wild cattle. This
could cause a continuous addition of half-breed
animals offsprings of aurochs and domestic cattle
to the herds. There is small doubt that such ani-
mals were larger than the offsprings of domestic
cattle, as it has been demonstrated by the well
known and repeatedly confirmed theory of hete-
rosis and by the experiments with cross-breeding
of cattle with bisons (Krasinska, 1969) and pigs
with wild pigs (Zurowski et al.,, 1970). This inter-
breeding of domestic and wild forms of cattle in
the Neolithic Period is highly likely. The herds
were pastured continuously day and night during
the greater part of the year. This method was
in general use still in the Middle Ages and there



is no reason to suppose that the isolation of the
animals was greater in the earliest period of do-
mestication. Bogolubski and Lukaszewicz quoted
the descriptions of aurochs and their way of life
in thel6th century left by Herbestein who wrote:
,,...the aurochs cover domestic cows but such bulls
are then excluded from the herd as if polluted
and the calves born from this cross-breeding are
unable to live..”. Another information left by
Anton Schneeberg stated that: ...,hunters hunt
also those aurochs which they saw covering do-
mestic cows”... ..,,Most frequently they give
auroch calves to domestic cows for feeding, but
in vain, because all these calves perish”... It
may be supposed that in an early period of do-
mestication domestic cattle was related still so
closely to the aurochs that their offsprings had a
chance of survival. This supposition could be ba-
sed e. g. on the size of the domestic cattle in the
Neolithic Age. On the other hand, in the Middle
Ages the cows were so small that perhaps they
could not complete successfully pregnancy after
fertilization by aurochs bull since this was impos-
sible in view of the anatomy of their reproduc-
tive system.

The climate of the first time period studied
in this work was warm and moist (Clark, 1957).
Leaved forests predominated where oaks, elms,
lime-trees and alders were growing. Primitive
domestic cattle living probably similarly as the
aurochs on the sprouts and twigs of young trees
hat thus a sufficient amount of food and adequate
conditions for spending the winter.

The above factors could explain why in this
first period of about one thousand years in the
second half of the Neolithic Age the dimensions
of the skeleton changed but little and the ani-

mals were relatively large in relation to the fol-.

lowing periods. A slight reduction of certain di-
mensions could be explained as a result of certain
already existing conditions impairing somewhat
the individual development of the animals. It is
worth stressing that in the discussed period the
observed changes were greater in males than fe-
males. Investigations on sexual dimorphism, ma-
inly in humans but also in animals showed that
males are more susceptible to the action of factors
disturbing the individual development and these
disturbances appear earlier in them (Empel, 1973;
Lasota-Moskalewska, 1977). Males show also grea-
ter individual differences (Bibikova, 1950; Fock,
1966).

A characteristic fact was reduction of horn core

circumference which was in this time period pro-
gressing as rapidly as in the following periods.
Certain observations suggest that horn cores are
one of the most labile elements of the skeleton.
The variability of the shape and size of the
horns is demonstrated, e. g. by the drawings on
the rocks in North-Estern Africa dating back to
the early period of cattle domestication (Bogo-
lubski, 1968). In that period besides long-horned
cattle also short-horned forms, hornless forms
and even forms with downwards pointing horns
appeared. In the 5th century B. C. Herodotus
wrote that in warm climate horns will quickly
appear but in cold areas cattle will not have any
horns or only short ones”. This opinion was sha-
red by Strabon who regarded that this part of
the body is very sensitive to cold (quoted by
Bokonyi, 1874). It is possible that the factors
impairing individual development during dome-
stication exerted more easily a visible effect on
more labile structural elements such as horn co-
res than on other parts of the skeletal system.

Archaelogical documentation shows that in
nearly all neolithic sites of Europe remains of
large cattle, so called aurochs-like, prevailed. Spo-
radically, however, bones of small short-horned
cattle were found (Krysiak, 1950,, 1951; Kubasie-
wicz,1961; Swiezynski, 1966; LasotaMoskalewska,,
1977 and others). Similar results were obtained
also in the investigations of the Tripolye culture
(Bogolubski, 1968).

The question arises, in this connection, what
was the cause of appearance of animals much
smaller than the aurochs-like cattle. The smaller
size of the skeleton could have been an effect of
a phenotypic disturbances of the individual deve-
lopment of certain animals or whole groups of
animals due to local unfavourable conditions.
This phenomenon could have occurrcd in areas
with unfavourable ecological conditions, it could
have been caused also by the appearance of stable
settlements since animal keeping had a much lon-
ger tradition at this stage of cultural develop-
ment and the animals were more isolated from
the natural environment.

In the areas with a longer history ol animal
keeping the appearance of the first effects of se-
lection giving preference to smaller cattle could
have been possible. This domestication effect is
discussed below.

In the second stage which extended from 2000
B. C. to 1000 A. D. (with a deviation of 500
years, according to the results of dating) a charac-
teristic change was rapid decrease in the values
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of most dimensions of the studied bones. This
was observed in all dimensions of the metacarpal
and metatarsal bones in males, and nearly all
dimensions of these bones in females, the total
length and the width of the distal epiphysis and
the width of tibial shaft in males, all dimensions
of the first phalangeal bone and the legth of the
astragalus. .

The second stage corresponded to the Bronze
Age. At that time the bones of small cattle appea-
red in large numbers in the archaeozoological
finds in nearly all Europen excavations (Jewell,
1962; Jarman, 1969; 1971; Bokonyi, 1974). In the
Bronze Age the already long process of domesti-
cation led to development of a definite complex
of living conditions of cattle. The exploitation of
the animals increased doubtlessly, with prolonga-
tion of the lactation period and with using cattle
for work. The latter is confirmed by statuettes
and drawing on rocks depicting cattle in yokes
In the drawings on rocks in the Alps described
by Bicknell (1913) dated for early Ligurian Bronze
Age 19 of 22 drawings show cattle in yokes draw-
ing listers. Drawings found in Southern Sweden
dated for the 5th and 6 th periods of the Northern
Bronze Age show spans of two oxen in yokes
(Clark, 1957). In the area of Poland evidence for
using oxen as drawing power were found dated
for the Neolithic Period as shown by a copper
statuette of two oxen in yokes found in Bytyn,
County of Szamotuty (Hensel, 1973).

The methods of rational animal husbandry were
not necessarily developing in parallel with the
strong need for increasing the exploitation of
animals. It may be supposed with a high likeli-
hood that the nutrition of the animals was inade-
quate, both quantitatively and qualitatively. Poor
nutrition reflected itself in small size of the ani-
mals (Bessneck, 1964). Higham (1968) and Mohl
quoted by him (1957) writing about inadequate
feeding of cattle, especially in winter, stressed
the effect of undernutrition of cows during preg-
nancy on reduced size of their offsprings. Difficul-
ties in cattle feeding were due mostly to the ne-
cessity of storing large amounts of food for win-
ter. The devastation of forests around the primi-
tive hamlets for obtaining arable land limited the
possibilities of easy access to leaves and sprouting
twigs. In view of this, the practice of slaughtering
large parts of the herds before winter was intro-
duced (Clark, 1957) and this practice was confir-
med by the analysis of the age of the animals
whose remains were subjected to archaeozoolo-
gical analysis. Maintenance of cattle throughout the
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winter was difficult in view of the necessity of
protecting them against frost. The first cow-sheds

“appeared only in the Iron Age (Clark, 1957; Hig-

ham, 1968). Before that time the animals were
kept in open air or perhaps in the huts where
humans were living. This possibility was sugge-
sted by Rajewski (1950). Restristion of the natural
locomotor activity of the animals in connection

‘with low-calorie diet could be a factor of decisive

importance in this far-reaching reduction in the
size of the skeletal system.

The development of animal husbandry led cer-
tainly to a gradual isolation of domestic cattle
from the wild ones. This isolation was both terri-
torial as well as biological. Consequently, cross-
-breeding of domestic cattle with the aurochs
could be only sporadic, which would make impos-
sible the return of the aurochs-like features of
the skeleton in the population of the domestic
cattle.

The influence of climatic changes in that time
period should not be overlooked. The sub-boreal
climate of that period was more dry and cool
than the previous Atlantic climate. The forests
of deciduous trees were gradually replaced by
forests of conifers, grassland and heaths with con-
sequent further reduction of the availability of
food and with an unfavourable influence of low
temperature on the animal organizm.

All these factors impaired the individual de-
velopment of cattle and provided also a background
for such changes in the type of domestic cattle
which eliminated, in part at least, the effects of
these unfavourable conditions. It may be supposed
that smaller animals were more resistant to the
poor environmental conditions. They required less
food and could survive more easily starvation pe-
riods. They tolerated also better low temperatures.
It could be assumed with a considerable degree
of likelihood that during natural selection under
conditions of domestication large cattle perished
more often. Especially big males had smaller pro-
bability of survival being by nature less resistant.
These processes led thus to prevalence of smaller
animals. The smaller size of cows could, perhaps,
have been connected.with higher milk yield ear-
lier maturation and calmer character. This could
explain the possible conscious selection of smaller
cattle by stock-breeders for reproduction. The pro-
bability of such selection introduced early by
ancient humans was mentioned by numerous
authors (Jewell, 1962; Jarman, 1969; Higgs and
Jarman, 1969; Boessneck, 1975).



Conscious selection in stocks is not only a the-
oretical supposition. An indirect argument for
supporting it is the comparative analysis of the
male: female ratio carried out in the present study
in different chronological sets. In both older sets
males prevailed, in both younger ones females
were more numerous. Identical results were obtai-
ned in the examinations of all three bones. In the
oldest set (3000 + 500 B. C.) the prevalence of
males was small and should be regarded rather
as an accidental surplus while the actual ratio was
nearly 1:1. The material in this chronological set
was connected with the settlements of the people
of Funnel Beaker Culture. It is known from
earlier investigations that the male: female ratio
in such materials was 1:1 (Krysiak and Lasota,
1973; Krysiak, Lasota and Kowalczyk, 1973). A
herd not subjected previously to selection with
respect to sex could have some surplus of males
in view of the known fact that more males than
females are born, the difference being, however,
slight. If the later conditions of life of the herd
were so good that males were not eliminated in
young age as a result of natural selection, a slight
prevalence of males in the herd could be expected
after reaching maturity. :

In the next set dated to 2000 +: 500 B. C. the
prevalence of males was much greater, but this
could be due to non-random selection of the ma-
terial. As already mentioned above, this set con-
tained mainly materials obtained from buried
animals, these burials ‘were connected with the
Globular Amphore Culture, including the ceme-
tery in Zlota Sandomierska where the prevalence
of males was very high (Lasota-Moskalewska,
1977).

The materials from the following chronological
sets (about 1000 + 500 B. C. and at the turn of
that period) contained more females than males.
There is no reason why this fact shuld be explai-
ned, as above, by non-random choice of sites.
It was rather a reflection of changes which had
occurred in the composition of cattle herds. It
must be kept in mind that the measured bones
were derived always from morphologically mature
animals, that means that the development of fe-
male prevalence in the herds must have taken
place in an early stage of individual lives. The se-
lection eliminating male animals could have been
a biological one, due to male calves less well tole-
rating poor conditions of stock life, or it could
have been a result of a conscious action of man.

Elimination of big, aurochs-like animals from
the herds could thus be a result of natural selec-

tion or conscious selection of smaller animals for
further breeding. These processes, as already
mentioned, could lead to genetic stabilization and
extension of the animal type called Bos taurus
brachyceros. Very bad conditions of life of the
cattle in the Bronze Age could have been another
additional factor impairing the ontogenetic deve-
lopment of this type of cattle so that in certain
areas they could not reach probably the upper
range of their growth possibility.

In the archaeozoological materials certain eco-
nomic consequences of the influence of the above
mentioned unfavourable factors could be observed.
In many sites derived from that period the pro-
portion of cattle and pig remains decreased while
that of sheep and goat remains was increased
(Clark, 1957; Bokényi, 1974).

The third stage dated on the basis of the mean
chronological age to the period from 1000 B. C.
(£ 500 years) to the end of that millenium showed
that the process of skeletal size diminution had
come to a halt. In certain cases a reverse tendén-
cy was even observed.

The observed arresting of the process of skeletal
size diminution could be also an effect of a cer-
tain stabilization of the process of domestication.
The exploitation of the animals and poor condi-
tions of breeding could not exceed a certain limit
since otherwise the bred animals would perish.
It seems that in the third stage of domestication
the conditions of life of the animals were not
excessively bad as evidenced by an increase of
certain skeletal dimensions in that period; this
was observed in all dimensions of the first pha-
lanx from the anterior and posterior extremities,
the width of the proximal epiphysis of the tibia
in females (no data were available on males), the
to tal lenght of the metacarpal bones only in males
and the total length of the metatarsal bones also
only in males. The increase of these dimensions
seems to be connected with the influence of fac-
tors improving the conditions of breeding or with
disappearance of the factors impairing up to that
time the ontogenetic development of these ani-
mals. There were no data which could suggest
that “the .exploitation of the animals had dimi-
nished at that time. The requirements of the
human population for milk had increased rather
at that time since milk processing appeared in
that time period as evidenced by finding of sie-
ve-like vessels and earthen pots with holes in
bottoms serving for cheese production which were
discovered in the archaeological materials from
Poswigtne and Kolozgb (Pyrgala, 1972): The de-
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velopment of agriculture was associated with pro-
gressively increasing exploitation of cattle as
draught force for work in the fields. The horses
already numerous at -that time were used mainly

for riding (Bogolubski, 1968). Perhaps, then, the

care of the cattle was better in that period. This
supposition is difficult to confirm but the fact
that cow-sheds appeared for the first time in that
‘period indicates a breakthrough in the techniques
of cattle keeping. The archaeological data show
also that hay collection and storage began also
in the early Iron Age (Clark, 1957).

In the discussion on the arrest in the process of
skeletal size diminution in cattle from early Iron
Age the possibility of animal selection for repro-
duction by the breeders cannot be excluded. Large
numbers of calves were killed which gave the
breeder the possibility of controlling the pheno-
type of the cattle and indirectly also the genotype
(Jarman, 1969). Skeletal size increase was obser-
ved more often in males than females. This con-
cerned two important dimension closely correlated
with the height of the animals: the total length
of the metacarpal and metatarsal bones. This could
have been connected with a greater response of
the male animals to the conditions of domestica-
ted life (a positive response) but, on the other
hand, this could be an evidence of a conscious
preservation of males being the best representati-
ves of this sex in the herd for reproduction.

This discussion of three morphological stages
of changes in domestic cattle leads to suggestions
concerning the appearance of the brachyceros
cattle type in the process of domestication. The
question arises, in this connection, whether this
type appeared spontaneously in various areas
where the domestication process was progressing,
or whether it spread from the areas where cattle
breeding had the longest tradition. This exogenous
derivation of the brachyceros cattle is supported
e. g. by Jewell (1960, 1962) who described massive
appearance of this type in the British Islands in
the Bronze Age.

It seems that the continental areas of Central
Europe met all the necessary climatic and ecolo-
gical conditions and had an adequate level of
animal husbandry, and, in view of this, it can be
assumed that the brachyceros type of cattle was
a result of local evolution. An indirect confirma-
tion of this hypothesis are the results of an ana-
lysis of changes in the per cent of bones derived
from big and small animals in different chrono-
logical sets. This analysis shows that the propor-
tion of small cattle in the whole population in-
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creased successively (Fig. 12, 25, 34, 36). Besides
that, the rise in this proportion reached earlier
its peak (70—80%0), with simultaneous disappea-
rance of the aurochs-like males. It would be
difficult to assume that the herds migrating from
other areas consisted mainly, and in an early pe-
riod almost exclusively of males. This dispropor-
tion in the appearance of male and female bra-
chyceros cattle, is in agreement, however, with
the general pattern of greater and earlier-appear-
ing responsiveness of males to the influence of
factors disturbing the natural development, and
in this case, to the effect of factors connected
with the progressing process of domestication.

The question arises now, why the elimination
of the aurochs-like from the population failed
to reach a peak. The bones of big and primitive
cattle are found even in materials from early
Middle Ages (Gawlikowski, 1974; Schramm, 1976).

It is difficult to accept the suggestion of Bo-
konyi that certain individuals had remained at
an early stage of domestication without progres-
sing further, and that their offsprings and later
generations deriwed from them remained unchan-
ged through thousands of years. Probably such
individuals appeared sporadically as an effect of
various genetic cross-breedings. The archaeozoo-
logical materials point out that their proportion
decreased in the period from the Neolithic Age
to early Middle Ages, and it could be expected
from extrapolation that it would reach zero point
or approach this point asymptotically in future.
However, this tendency was stopped by the gra-
dual improvement of breeding conditions and se-
lection of animals for reproduction. As a result
of this, breeds have developed some of which
could be regarded as a continuation of the
aurochs-like cattle (Kolesnik, 1949).

At the beginning of this discussion it was men-
tioned that the described pattern of morphotic
changes was found in four out of six studied ske-
letal elements. The tibia and the horn core remain
to be discussed. It is difficult, however, to discuss
the tibia since complete data were not available,
but the pattern of changes in a shorter time pe-
riod suggests that in male animals this bone
changed in a similar way as the metapodial bones,
first phalanx and astragalus. The analysis of the
obtained data demonstrated that the decrease of
the horn core circumference was a continuous
process progressing at a steady rate. In the period
of four thousand years this dimension decreased
in males by 20% and in females even by 30%
of the initial value from the time of the neolithic



Funnel Beaker Culture. The significance of the
horn core in the skeletal system is quite different
from that of the other bones. After domestication
it plays no role of importance for the life of the
animal or for the owner of the cattle. Thus the
process of reduction of this skeletal element could
lead to complete disappearance of the horn core
without impairing the functions of the organism.
It could be suposed also that in breeding se-
lection animals with smaller horns were preferred
because of easier handling of such cattle. On the
other hand, it has been repeatedly stated that the
horns of cattle are the skeletal element showing
the greatest individual variability (Bokonyi, 1974).
This absent stabilization of this characteristic has
been observed already in the aurochs (Leithner,
1927; Gromova, 1931), and it was described also
in other Bovinae e. g. in yaks and Bali cattle (Bo-
golubski, 1968). '

In the described pattern of secular trend it was
stressed in describing certain dimensions that the
process of their reduction differed in males and
females. Generally speaking, these differences
could be grouped as follows: 1) different pattern
of changes in both sexes. This was observed in
all dimensions of the tibia. While in males a rapid
decrease of this bone was observed in the pre-
viously mentioned second stage of changes, in
females its dimensions were not significantly
changed. The same was observed with respect to
th& width of the distal epiphysis of the metatarsal
bone: in females the rate of this change was simi-
lar to the general, above described pattern, in
males this dimension decreased intensively and
at a fairly steady rate throughout the whole stu-
died period. In the case of distal epiphysis width
of the metacarpal bones a reverse trend was obser-
ved — the rate of changes of this dimension in
males conformed to the above pattern, and in
females these changes progressed at a steady rate
over the whole studied period. 2) Similar changes,
but more discreet in females than in males (e. g.
reduction in the width of the proximal epiphysis
and shaft of the metatarsal bones). 3) Changes
similar in both sexes but delayed by one phase in
females. This delay is observed in the earliest and
latest millenium, e. g. in the case of changes in
the length of metatarsal bones, width of the
proximal epiphysis, and width of the shaft on the
metacarpal bones.

The observed differences are due, probably, to
lower lability of the female organism causing less
pronounced variability and intensity of reactions
of the bones of females to the morphogenic influ-

ences. This fact was the foundation of changes in
the sexual dimorphism of the skeletal morphotic
features during the process of domestication.

In an early stage of domestication males had
greater dimensions of bones than females and
these differences were fairly great. A similarly
pronounced or even greater sexual dimorphism
was observed in the skeletal system of the
aurochs. This fact was even the cause of many
errors in the classification of skeletal remains.
The authors investigating only small series of
bones described female aurochs as a different
small form of the aurochs (Adametz, 1898; Mal-
sburg, 1911). Jewel (1962) stated that the reduc-
tion in the size of the aurochs described by Fra-
zer and King (1954) in the postglacial period in
Britain was also due to a similar error, since the
relatively small skulls in the finds from the site
in Star Car belonged to females. It occurred, so-
metimes, that the bones of female aurochs were
classified as domestic cattle because of their small
size. It is known that after domestication sexual
dimorphism decreases without affecting the re-
production of the species, since sexual selection
is governed by different laws in domesticated and
in wild animals Leithner, 1927; Nobis, 1954; Boes-
sneck, 1958; Bogolubski, 1968; Kratochwil, 1976).
However, the development of sexual dimorphism
in the dimensions over longer time periods is not
a unidirectional process. It depends on the above
described difference in the responses of the orga-
nisms of males and females to morphogenic factors.
On the basis of the presently reported analysis it
may be said, with some oversimplification, that
from the Neolithic Period over three thousand
years the sexual dimorphism of skeletal dimen-
sions was decreasing, since the degeneration of
males was more pronounced than that of females.
The dimensions of the skeleton of males were
becoming ever more similar to those of females,
and even they could become smaller. In the last
millenium, when the secular trend showed a ten-
dency for reversal of the direction of changes, the
response of males was earlier than that of fema-
les, which caused that sexual dimorphism in-
creased again. This pattern was observed in the
analysis of all dimensions of metacarpal bones.
In the metatarsal bone only the total length sho-
wed this pattern. On the other hand, in the width
dimensions sexual dimorphism decreased at a
fairly steady rate over the whole studied period
of time. It would be difficult to find a direct
explanation of this fact. It could be sought for
in a different funtion of both extremities. The po-
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sterior extremity because of its propulsive func-
tion could be more sensitive to the effect of factors
connected with locomotion. Probably, restriction of
locomotor activity was the element associated con-
tinuously with the process of domestication and
even increasing steadily in its intensity, thus the
harmful effect of this factor could have been
reflected in a steady reduction in the width of
metatarsal bones. This reduction was greater in
males than females and this could be explained,
perhaps, by a greater ability of the female orga-
nism to maintain once established characteristics.

It has been asked in the introduction, in what
degree the morphotic changes of domestic cattle
could be a counterpart of the process of steady
diminution of the skeletal size of various wild
mammals described by many authors. It can be
assumed without doubt that the domestic cattle
was exposed to the same changes of the climatic
and ecological conditions as the whole species,
and that their response to these changes was si-
milar. If, however, these skeletal changes depen-
ded only on this factor, they would be less pro-
nounced, more steadily progressing, and unrelated
in time to different stages of domestication de-
velopment. It seems thus safe to suggest that the
observed changes in the skeletal system of cattle
were a result of the action of a large complex
of factors closely connected with the process of
domestication.

EXCERPT

The work is a trial of a synthetic presentation
of the morphotic changes of the skeletal system
of domestic cattle in the time period from the
Neolithic Age to the beginning of the Iron Age
in the area of the present Polish state. In the evo-
lution of the domestic cattle this time period is
of essential importance since during it changes
being a result of the domestication process had
taken place. In the Polish area the earliest archae-
ological sites where domesticated cattle remains
have been unearthed date back to the Neolithic
Age. They were most numerous in the sites con-
nected with the Funnel Beaker Culture. The po-
pulation of this culture left traces of permanent
settlements with an economy based on agriculture
and animal keeping. Earlier neolithic cultures had
known already domesticated cattle, but the exca-
vated skeletal remains connected with these cul-
tures were found fairly rarely and mno serial finds
were available which could be used for more ge-
neral analysis. In the Neolithic Age the domestic
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cattle in the Polish area was the species predo-
minating among the domesticated animals and its
importance is evidenced by cattle burying gro-
unds dated back usually to the Globular Ampho-
re Culture.

The next period, the Bronze Age — brought
a further development of the domestication pro-
cess. The increase in the size of the population
must have caused intensification of the exploita-
tion of the domestic animals. At the same time,
increased density of agricultural settlements led
to devastation of forests for increasing the area
of arable land. This limited the possibility of easy
access to pastures and feeding of animals.

In the beginning of the Iron Age, and more
strictly in the era of the Roman influence the
quality of animal husbandry improved with evi-
dence of better care of the animals (first cow-
-sheds) and greater availability of food (grass
mowing). Investigations on the evolution of the
skeletal system of domestic cattle were finished
in this study at this prehistoric stage, since in
later time periods the conditions of the life of
cattle changed greatly owing to introduction of
more conscious control of animal husbandry.

In the area of Poland excavations revealed large
numbers of cattle bones, and detailed archaeolo-
gical studies have collected materials sufficiently
large for a synthetic approach to the problem
(Table I).

From the different works data were selected
obtained in measurements of six skeletal ele-
ments: total length, width of the proximal and
distal epiphyses, width of the shaft of the me-
tacarpal bones, metatarsal bones, tibia and the
first phalanx I (without shaft width), and the la-
teral length of the astragalus, as well as the cir-
cumference of the horn core at its base. These
data characterized well the size and type of body
build of the animals.

Using standard methods (Calkin, 1960) the sex
of the animals was determined, if possible, that
is in the investigations of the metatarsal and me-
tacarpal bones, tibia and horn core. The first
phalanx I was grouped according to the extre-
mities, anterior and posterior. The whole material
was divided into chronological sets each covering
about 1000 years: set A — from 3500 to 2500 B. C.,
set B — from 2500 to 1500 B. C., set C — from
1500 to 500 B. C., set D — from 500 B. C. to
500 A. D. Using this classification the so called
secular trend was studied, that is changes in the
size or proportions of the bones, and the rate of

-these changes in different thousand-year periods,



The studied bones were classified also according
to their size. Using the percentile method three
groups of bones were obtained in each case: large,
medium-sized and small bones. It was assumed
that the quantitative proportions of these bones
in different chronological sets evidenced changes
which occurred in the population of domestic
cattle in this period of four thousand years. The
development of differences between males and
females was studied also expressing the charac-
teristics in absolute values with appropriate fitt-
ing.

The analysis, of the material confirmed the else-
where observed reduction in the dimensions of
various skeletal elements of cattle in consecutive
millenia and with progressing domestication. In
the area of Poland the reduction of these dimen-
sions over this period of four thousand years
amounted to from 6% to 319/ of the initial value,
that is the condition from an early stage of do-
mestication. The degree of size reduction depen-
ded on the type of the bone, the studied measured
characteristic, and the sex. The rate of size re-
duction was steady, as in the case of horn cores,
or variable — as in the case of the remaining
characteristics. This rate was similar for most
characteristics and bones. Owing to these obser-
vations it was possible to describe a pattern of
changes consisting of three stages. In the first
stage from 3000 to 2000 years B. C. (£ 500 years)
the reduction of bone size was slight or absent.
In the second stage from 2000 to 1000 B. C. the
studied bones decreased significantly in size. In
the third stage from 1000 B. C. to the turn of the
millenium the dimensions became stabilized with
a slight tendency for increase.

Slowly progressing changes in the first stage
could have been due to many factors. Assuming
as valid the hypothesis of local domestication it
could be supposed that in that time period the
herds contained groups of animals with a history
of many generations of domesticated ancestors,
and groups of recently domesticated animals, per-
haps with a prevalence of the latter ones. Cross-
-breeding of domestic cattle with the aurochs
could have been at that time a frequent occur-
rence, especially since both forms grazed in fo-
rests of deciduous trees. It might be supposed
also that the not yet intense exploitation of the
animals and the conditions of domesticated life
resembling those of the wild ancestors could not
have caused evident skeletal changes, especially
since the skeletal system is a part of the organism
showing little variability. The latter argument is

supported by the observation that the changes
were greater in males than in females, which
could be due a greater responsiveness of the male
organism to the morphogenic factors active at
the time of ontogentic development. Among the
studied skeletal parts only the horn core has de-
creased significantly over the time period, which
could be explained by its greater variability in
size and shape in relation to the other bones.

In the second stage the previously observed
changes increased steeply. The measured dimen-
sions of the skeletal system suggest that the cattle
became smaller. It is possible that the cause of
this fact was a selection preferring cattle type
with greater survival probability under extensive
ranching conditions. This natural selection was
associated probably also with conscious selection
for reproduction of animals easier to breed by
the breeders. This was probably the cause of
appearance of the brachyceros type of cattle (Bos
taurus brachyceros) prevailing in the herds. The
individual development of the animals was pro-
bably impaired by intensive exploitation and lack
of sufficient food.

The number of cross-breeds between the dome-
stic cattle and the wild form decreased since the
development of cattle breeding increased ‘the iso-
lation of the domesticated herds. In that time pe-
riod the climate became colder and this change
could have had an unfavourable effect on the
cattle, both directly as well as indirectly through
changes of the flora, since forests of conifers re-
placed the forests of deciduous trees.

The third stage seems to have been connected
with a certain stabilization of the domestication
process and, possibly, with improved conditions
of cattle keeping, as mentioned above in the
characteristic features of the period of Roman
influences. The tendeney for increasing dimen-
sions was more frequently observed in that period
in males than females. This could be explained
by the above mentioned greater responsiveness
of males to new breeding conditions. These chan-
ges could be interpreted as an effect of more
intensive individual development of brachyceros
cattle in better conditions.

In evaluating sexual dimorphism a difference
was observed in the responses of both sexes to
morphogenic factors. Generally speaking, it could
be observed that the changes developed earlier
and were greater in the skeletal system of males.
Consequently, the size differences between males
and females changed in different periods. In the
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first millenium studied the sexual dimorphism of
bone dimensions decreased gradually leading to
complete equality of the dimensions or even to
a reversal of the initial situation, that is certain
dimensions of the bones in females became grea-
ter than in males. In the last studied millenium
the differences in the dimensions between males
and females increased again in favour of the males.

The changes in quantitative proportions of big
to small cattle in the studied period were analysed
determining changes in the proportions of bones
varying in size in different chronological sets.
It was found that changes were developing steadi-
ly over the whole period studied. Due to this, the
composition of the youngest set was a reversal
-of the composition of the oldest one (Fig. 12, 25,
34, 36). In_the oldest set the proportion of small
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STRESZCZENIE

Praca jest pr6ébg syntetycznego ujecia przemian mor-
fotycznych, jakim podlegal szkielet ‘bydla domowego w
okresie od neolitu do poczatkéw epoki zelaza, na tere-
nach wyznaczonych przez obecne granice polski. Okres
ten w ewolucji bydia domowego ma pierwszorzedne
znaczenie, gdyz dokonaly sie w nim bardzo istotne
zmiany wynikajgce z procesu udomowienia. Na ziemiach
polskich najwcze$niejsze znaleziska bydla udomowionego
zwigzane sg Zz okresem neolitu. Najliczniej wystepuja
w materiatlach lgczonych z kulturg pucharéw lejkowa-
tych, ktérej ludnos¢ pozostawiala $lady diugotrwatych
osad z gospodarkg rolniczo-hodowlang. Wcze$niejsze
kultury neolityczne znaly juz bydlo udomowione, lecz
wykopaliskowe szczgtki kostne zwigzane z tymi kultu-
rami wystepuja dos$é¢ rzadko, nie tworzac serii nadaja-
cych sie do opracowan o charakterze bardziej ogblnym.
W okresie neolitu bydlo domowe na ziemiach Polski
bylo gatunkiem dominujagcym w hodowli, a o jego zna-
czeniu $wiadczg pochoéwki bydlece rozpowszechnione
glownie w kulturze amfor kulistych.

Nastepny etap — epoka brazu przyniosla dalsze roz-
winigcie procesu udomowienia. Wzrost liczby ludnos$ci
musial spowodowaé wiekszg eksploatacje zwierzat ho-
dowlanych. Jednoczesnie zageszczenie osadnictwa o cha-
rakterze rolniczym spowodowalo wyniszczenie laséw w
celu zwiekszenia powierzchni p6l uprawnych To ogra-
niczylo mozliwosci latwego wypasu i wyzywienia zwie-
rzat.

Na poczatku epoki zelaza, a $ciSlej w okresie wply-
wow rzymskich doszlo do pewnego podniesienia pozio-
mu hodowli w formie wiekszej opieki nad zwierzetami
(pierwsze obory) oraz lepszego wyzywienia (umiejetno$é
koszenia trawy). Badanie ewolucji szkieletu bydia do-
mowego zakonczono w niniejszej pracy na tym etapie,
gdyz po6zniej warunki zycia bydla ulegly znacznym
zmianom wynikajacym z zapoczatkowania bardziej §wia-
domego sterowania hodowla.

Na terenach Polski badania wykopaliskowe odkryly
duzg liczbe koSci bydla, a szczegblowe opracowania
archeozoologiczne zgromadzily material na tyle duzy
(tabela I), ze moé6gl byé podstawag do opracowania syn-
tetycznego.

Z poszczegblnych opracowan wybrano dane pomiarowe
sze$ciu elementéw szkieletu: dlugos¢ catkowita, szero-
koS¢ nasady blizszej, szeroko$¢ nasady dalszej i szero-
ko$é¢ trzonu kosci $rodrecza, koSci §rodstopia, ko$ci pisz-
czelowej oraz czlona palcowego I (bez szeroko$ci trzonu)
oraz dlugo$é boczng ko$ci skokowej i obwdd mozdzenia
u podstawy. Dane te dobrze charakteryzuja wielkos$é
i typ budowy zwierzat.

Stosujac standartowe metody (Calkin 1960), okreS§lono
pte¢ zwierzat tam, gdzie to bylo mozliwe, a mianowi-
cie w przypadku kosSci §rédrecza, kosci $r6dstopia, kosci
piszczelowej i mozdzenia. Czlony palcowe I rozdzielono
zgodnie z przynalezno$cig do konczyny piersiowej i kon-
czyny miednicznej. Caly material podzielono na zespoty,
z ktorych kazdy obejmowal okolo 1000 lat: zespét A —
od 3500 Jat p.n.e. do 2500 lat p.n.e. zesp6t B — od,
2500.1at p.n.e. do 1500 lat p.n.e., zespél C — od 1500 lat
p.n.e. do 500 lat p.nn.e. zesp6t D — od 500 lat p.n.e.
do 500 lat n.e. Zgodnie z tg Kklasyfikacja badano tzw.
trend sekularny, czyli zmiany wielkoSci badZz proporcji
kosci, a takze tempo zmian w poszczegblnych tysigcle-
ciach. Przeprowadzono takze podzial badanych kosci
wedlug ich wielko$ci. Stosujac metode centylowa uzys-
kano w kazdym przypadku trzy grupy koSci: duze,
$rednie i mate. Przyjeto, ze udzialy liczbowe tych grup
w poszczegbdlnych zespolach chronologicznych swiadezyty
o przemianach w skladzie populacji bydla domowego w
ciggu rozpatrywanych czterech tysiecy lat. Badano takze
ksztaltowanie sie réznic miedzy samicami i samcami
w wielko$ciach bezwzglednych cech, stosujac odpowied-
nig normalizacje.

Analiza materialu potwierdzila stwierdzane na innych
terenach zjawisko zmniejszania sie wymiaréw poszcze-
goélnych elementéw szkieletu bydia w miare uplywu cza-
su i trwania procesu udomowienia. Na terenach Polski
zmniejszenie wymiaréw przez 4 tysigce lat wynosi od 6
do 31% wielkosci poczatkowej tzn. stanu z weczesnej
fazy udomowienia. Stopien zmniejszenia zalezy od typu
kosci, rozpatrywanej cechy metrycznej i plci zwierze-
cia, Tempo zmniejszana bylo jednostajne jak w przy-
padku mozdzenia lub zmienne — w przypadku pozo-
stalych cech. Zmienno$é tempa byla podobna dla wiek-
szo$ci cech i ko$ci. Pozwolilo to opisaé model przemian,
skladajacy sie z trzech etapéw. W pierwszym etapie,
trwajagcym od 3000 lat p.n.e. do 2000 lat p.n.e. (z tole-
rancjg * 500 lat) zmniejszenie wymiar6w ko$ci bylo
niewielkie lub calkowicie nie wystepowalo. W drugim
etapie, od 2000 lat p.n.e. do 1000 lat p.n.e., badane kosci
ulegly znacznemu zmniejszeniu, W etapie trzecim, od
1000 lat p.n.e. do przelomu er, zaobserwowano stabili-
zacje wymiaréw, z tendencjg do ich niewielkiego po-
wiekszania.

Powolne zmiany w pierwszym okresie mogg by¢ odbi-
ciem’ dzialania wielu czynnikow. Pr'zyjmujqc za stusz-
ng - teorie¢ lokalnego udomowienia mozna przypuszczaé,
ze w tym okresie stada byly zespolami zwierzat, w
czesc1 udomowionych juz od wielu pokoleﬁ a w czesci
swiezo udomowionych, by¢é moze jeszcze z przewagg
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tych ostatnich. Krzyzowanie bydla domowego z turami
moglo by¢é w tym okresie zjawiskiem czestym, zwlasz-
cza, ze dla obu form miejscem wypasu byly lasy lis-
ciaste. Mozna takze sadzi¢, ze niewielka jeszcze eks-
ploatacja zwierzat i warunki hodowli zblizone do wa-
runkéw zycia dzikich przodkéw nie wywolaly silnych
zmian w szkielecie, bedgcym dos$é¢ konserwatywng czes-
cig organizmu. Za tym ostatnim argumentem przema-
wia fakt, ze obserwowane zmiany byly wieksze u sam-
cOw niz u samic, co moze sie wigzaé ze zjawiskiermn
wiekszej reaktywnosci samcéw niz samic na dziatanie
w czasie ontogenezy czynnikéw morfotwoérczych. Wsréd
badanych czes$ci szkieletu, tylko mozdzen ulegt w tym
okresie znacznemu zmniejszeniu, co mozna tlumaczyé¢
znanym faktem wigkszej labilno$ci jego wymiarow i
ksztaltow w stosunku do wymiaréw innych ko$ci.

W drugim etapie nastgpilo gwaltowne nasilenie zmian
obserwowanych uprzednio. Sgdzgc z rozpatrywanych wy-
miaréw szkieletu bydlo stalo sie "niskoroste. Prawdo-
podobnie bylo to wynikiem selekcji preferujacych byd-
o majgce wieksze szanse przezycia w warunkach eks-

tensywnej hodowli. Do selekcji naturalnej dolgcz.l sie .

zapewne efekt dzialania stosowanego przez hodowcow
doboru do reprodukcji osobnikéw latwiejszych do ho-
dowania. Prawdopodobnie w ten sposéb wylonila sie
forma bydla brachycerycznego (Bos taurus brachyceros)
i w tym okresie stala sie¢ podstawg hodowli. Rozwdj
osobniczy zwierzat byl zapewne upos$ledzony poprzez
intensywng eksploatacje i brak dostatecznej ilcSci po-
karmu.

Liczba krzyzéwek bydla domowego z dzikim z pew-
noScig malata, gdyz rozwéj hodowli powodowal wiek-
szg izolacjg stad udomowionych. W okresie tym nas-
tagpilo takze ochlodzenie klimatu, co moglo niekorzyst-
nie oddzialywaé na bydlo, zar6wno w sensie bezposred-
nim, jak i poprzez zmiane flory, bowiem lasy szpilko-
we wypieraly lasy li§ciaste.

Trzeci etap mozna wigza¢ z pewng stabilizacjg pro-
cesu udomowienia oraz przypuszczalnym polepszeniem
warunkéw hodowli, 0o czym juz wspomniano przy cha-
rakterystyce okresu wplywdw rzymskich. Tendencja do

KPATKOE CO

OTOT TPYA SABISETCSH TONMBITKCH TPEICTABUTh MOPHOTHYHBIE
V3MEHEHMs!, KAKUM IICABEPrajics CKENIET JACMAILHETO CKOTa B Iie-
PHOJL C HEOJIHTA IO HAYAJIO 3TOXM XENe3a, Ha TEPPHTOPUHM HbI-
HemHelr ITonbmu. DTOT WMEPHOA MMEET B 3BOJIOLMM JCMAIIHETO
CKOTa IIEPBOCTENEHHC € 3HAYECHUE, TIOTCMY YTO ITPOM3CILIN B T€Ye-
HME €ro CYNIECTBEHHBIE W3MCHEHWs, BBITEKAIOIIHE M3 NPOLECCcA
omoMamHenus. Ha monbckoit TepputOopuMu Haubosnee paHHME
HaxOJKM OMOMAIIHEHHOTO CKOTA CBSI3aHBI C MEPUOJCM HECJIMTA.
Haub6osnee MHOTOYNCIIEHHO BHICTYTI2XOT B MaTepHajiax CBA3bIBAEMBIX
C KYNbTYpOif' BOPOHKOBUIHBIX KYOKCB, HAaceJ€HME KOTOPOM CcCTa-
BHJIO CJIEXBI MHOTOJIETHMX 3aCEJIEHUM € CENIbCKOXMBOTHOBOAYECKUM
Xo3sitctBOM. bonee paHHue HEONMUTHYECKHE KYJBTYPHI 3HAJIH YxKe
ONOMAITHEHHBI# CKOT, HO apX€OJIOTMYECKME KCCTHBIE OCTaHKH,
CBfi3aHHBIE C 3TUMM KyNbTYPaMU, BHICTYNAIOT CPABHUTENBHO PEIKO,
He 00pa3ys cepumit, FoRsAUMXCcs kK 00paboTke Gonee cOurero xapaxre-
pa. B nepuoj HeonuTa ACMalHMi CkoT Ha Tepputopum Ilonpuim
OBUT BUAOM JOMMHUPYIOIIMM B XMBOTHOBOACTBE, a cO €ro 3Ha-
YEHHU CBUIETENLCTBYIOT 3aXOPOHEHMS CKOTa, PACHPCCTPaHEHHBIe
IJIaBHBIM 00Pa3oM B KyJbType IUAPOBUAHBLIX amM{op.

Crenyrolquit 3Tart — 3moxa OpOH3BI TpUHecna AanbHeitniee
pasBUTHE TpoLEecca OACMAIIHEHMs. PcCT vWcna wacejeHMst Obin
TIPUYMHCH OOJIBbILCH 3KCILyaTALIMKM PA3BOXMMEBIX XKUBOTHbIX, OHO-
BPECMCHHO CTYLUEHHE 32CENCHMS CEJIbCKO-XO3SHCTBEHHOTO Xapak-
Tepa OBLIO TMOBOACM PaspyLUEHUs JIECOB C LEJBIO PaCIIUPEHMST
TMOBEPXHOCTU TIAXOTHBIX IIOJNE€H. DTO OrpaHMYNIIO BO3MOXHCCTH
JIETKOro BBITIACA W TIOKOPMIIEHUSI XMBOTHBIX. )

B Hayane 3moxu xene3a, a TOYHEE B MEPUOA PUMCKHX BIIMSHUI
TIPHUILITO K HEKOMY TOBBIILIEHMIO YPOBHS XXMBOTHOBOACTBA B (Jopme
©0b1Er0 YXaXKUBAHMS 32 KUBOTHBIMU (ITEPBBIE CKOTHBIE JBOPHI)
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powigkszania sie wymiar6w ujawniala sie w tym okre-
sie czeSciej u samcédw niz u samic. Mozna to wyjas-
ni¢ wspomniang juz szybsza reakcja samcdé4w na nowe
warunki hodowlane. Zmiany te mozna interpretowaé’
jako efekt intensywniejszego rozwoju osobniczego bydia
brachycerycznego w lepszych warunkach hodowlanych.

Przy ocenie dymorfizmu plciowego data sie zauwa-
zy¢ odmienno$¢ reakcji obu plci na czynniki morfo-
tworcze. Ogoblnie, mozna bylo zaobserwowaé, ze zmia-
ny w szkielecie samcéw zachodzily szybciej i byly wiek-
sze. Konsekwencjg tego zjawiska jest fakt, ze rézinice
w wielkoSci samcOéw i samic zmienialy sie w réznych
okresach., W ciggu pierwszych rozpatrywanych w tej
pracy trzech tysiecy lat dymorfizm plciowy w wymia-
rach ko$ci malal, co doprowadzilo do calkowitego zréw-
nania wymiaréw lub nawet do odwrécenia pierwotnej
sytuacji, tzn. niektébre wymiary szkieletu u samic staly
sie wieksze niz u samcéw. W ostatnim tysigcleciu roz-
nice w wymiarach samcéw i samic znowu wzrosly na
korzy$é samcow.

Zmiany w stosunku liczbowym bydla duzego do bydla
malego w badanym okresie analizowano na podstawie
zmian udzialéw kos$ci o réznej wielkoSci w poszczeg6l-
nych zespolach chronologicznych. Stwierdzono, ze zmia-
ny odbywaty sie systematycznie przez caly rozpatrywa-
ny okres. W efekcie, sklad zespolu najmlodszego jest
jak by odwroéceniem obrazu zespolu najstarszego (ryc.
12, 25, 34, 36). W zespole najstarszym udzial bydla ma-
lego jest znikomy, wyraznie dominuje wtedy bydio du-
ze. W zespole najmtlodszym nieomal nie spotyka sie juz
bydla duzego. W zespolach posrednich dominuje bydlo
Srednioduze. Proces eliminacji zwierzat duzych czyli
tléro,podobnych postepowal szybciej w przypadku sam-
cobw.

Uzyskane wyniki tej analizy dowodza, ze bydlo nis-
koroste rozpowszechnialo sie na rozpatrywanym terenie
sukcesywnie z najwieksza intensywno$cia tego pro-
cesu w epoce brazu, Z duzym prawdopodobienistwem
mozna przyjaé, ze proces wyodrebnjenia sie bydla bra-
chycerycznego odbywal sie lokalnie, podobnie jak i
pierwotne udomowienie bydla primigenicznego.

AEPXAHWE

M TaxKe Jy4YylIero 1mokcpmienus (yMeHue KCCuth Tpasy). Mccnemo-
BaHME 3BCIIIOLIUU CKEJIETa ACMAIHETO CKOTa OKOHYEHO B TpyAe Ha
3TOM 3Tare, NIOTCMY YTO IO3XKE€ YCJIOBHS XKHU3HM CKOTa ITOABEPIIIH
3HAYMTENLHBIM M3MEHEHMsIM, BBITEKAIOLIMM M3 Havyayia Oonee
CO3HATEJILHCFO YIPABJIEHHSI KUBOTHCBOACTBOM. )

Ha Tepputopun ITonbuinm apXxeomoOTMYECKME MCCIIEIOBAHMSA
OTKPBUIM GOMNbLICE KOJNMYECTBO KCCTEH CKOTA, a TOAPOGHBIE
apxeoyiornyeckue cOpaboTku Jany MaTepuas Ha CTONBKO OONbIION
(Tabnuua 1), uTo MOT GbITH OH CCHOBAHMEM CMHTETHYECKCH obpa-'
60TKH.

W3 moouepentpix 06paboTox M30paHO H3MEPMTENBLHBIE HAHHbIE
IIECTH 3JIEMEHTOB CKejeTa: Lerasi JUIMHA, IHMpMHA Orkaimero
CCHOBaHMsl, IIMPHHA JaJbHENINErO OCHOBAaHMS W IIMPMHA KODHS
KOCTEH TMSACTH, KCCTH IUTXOCHBI, 60NbLIOi GepLoBOif KCCTH M Majb-
1eBero aneMeHTa 1 (6€3 IMPHUHBI KOPHS) M Takke GOKOBYIO JUTHHY
TapaHHON KOCTH M OKPYXKHCCTh 3MOOJIbI M OCHOBAHUSI. DTU JaHHBIE
XOPCILIO XapaKTEPH3YIOT BEJIMYMHY M THMII CTPOEHHS >XMBOTHBIX.

Ilpnmensis craspapTabie Metoxsl (Llankun 1970), onpeneneHo
TIOJT XKMBOTHBIX TaM, Ifie 3TO ObLIO BO3MOXKHO, @ HMEHHO B CllyYae
KCCTeH MACTH, KCCTel MNFOCHEI, G60biicit 6epioBoit KoCTH U 3MG0-
71, Tlanbuessre 9meMeHTb 1 pasfieieno CornacHo MPHHALNEKHOCTH
K TPYAHOW KOHEYHOCTM M Ta30BOM KOHeyHOCTH. Bech Marepman
pasfieneHo Ha KOMIUIEKTHI, U3 KOTOPBIX KaXIpii OOHMMA OKOno
1000 net: xommnexkT A — ¢ 3500 et xo H.3. mo 2500 yeT 1o H.3.
xoMmnekT B — ¢ 2500 ner go H.3. o 1500 neT DO H.3. KOMIUIEKT
C — ¢ 1500 net go H.9. o 500 et X0 H.3., KoMmiuiekT D — ¢ 500 et
210 H.3. 110 500 steT 10 H.3. COTacHO ATOM KilaCCUPMKALNY HCCIIEHO-
BaHO T. Ha3. CEKYNSPHYIO TEHJIEHLHNIO, T.€. H3MEHCHHUS BEJWYMHBI



MM TIPOTIOPLIMM KCCTEMH, M TAKKE TEMIT M3MEHEHHH B II00YEPEXHBIX
TeICSYENICTHAX. [IpoBECHO Takke pa3lcieHne UCCIeAOBaEMbIX
KOCTCH 1O MX Benu4MHeE. IIpUMEHSssT LEHTUIIOBBIA METO/I, TIONIyYEHO
B KaXJIOM Clly4ae TPM IpyIuibl KOCTeit: GosibluMe, cpeaHve U Ma-
nexbkue. IIpUHATO, YTO YUCIOBHIE YYACTHSL ITHX I'PYIII B ITOOYEPE,I-
HBIX XPOHONIOTHYECKMX KCMILTEKTAX CBH/JETENILCTBOBAIM O Ti€pe-
MEHax B COCTape IOMYJIALMM JOMAILHEr0 CKOTAa B TEYEHKE pac-
CMaTPUBAEMBIX YETHIPEX ThICAY JieT. Mccnenosano takxke cbpaso-
BaHME Pa3jMYMit MeXAy caMKkaMM M CaMU@MM B abCCIIOTHBIX
BEJIMYMHBIX YEPT, NMPUMEHAS COOTBETCTBYIOLIYIO HCPMaH3aLuio.

AHanmu3 matepuana IoATBEPAMIT OTMEYaEMOE HA APYTHX TEPPU-
TOPHSX SABJIEHVWE YMEHBLICHUs! Pa3MEPCB ITOOYEPEAHBIX JIEMEHTOB
CKENeTa CKOTa B TE€YEHHE BPEMEHH IPOACIDKEHHs TPOLECCA CO-
MawseHusi. Ha Tepputopuu Ilornbliv yMeHblueHke pa3MepoB
B TeyeHue 4 ThiCsAY JIeT cccraBisieT ¢ 6 no 319 HavanobHOM Benu-
YHMHBI, T.6. COCTOSIHUs M3 paHue# daspl opomMaumnenus. CrereHb
YMEHBIIEHUsI 3aBYCUT OT THUIA KCCTH, PACCMAaTPUBAEMOIl METpH-
YEeCKOM YepTHI U TMOJia HKHUBOTHOTO. TeMn yMeHbLUCHHMS Obln OQHO-
00pa3Hblit — B Ciiyyae 3MOOJbI — HIIM W3MEHYUBBLI — B Cllyyae
OCTaJIbHBIX 4epT. VI3MEHYMBOCThL TEMITAa Oblyia TICXOXKA s 6Cab-
IIMHCTBA YEPT M KOCTeit. DTO MO3BCJMIO OIMKCATHL MOAEJb M3Me-
HEHuUlt, KOTOpasi COCTOMT M3 TpéX 3TamoB. B mepBcM sTame, npo-
posnkarormMmcst ¢ 3000 net H.3. mo 1000 net mo H.3. (C TojNepaHT-
HOCTBIO -+500 J5eT) yMeHBIIEHUE pPa3sMEPOB KOCTEi OblIO He-
OonblICe MJIM COBEPLIEHHO hLe BhicTymawo. Bo BTOopcM 3Tarme,
¢ 2000 ner mo H.3. o 1000 neT no H.3., MCCIEACBEZEMbBIE KCCTU
MOABEPrIM 3HAYMTENbHCMY yMeHbLIEHU0. B TpeTbeM 3tarre,
¢ 1000 et O H.3. IO MEPEICM 3P, OTMEYEHO CTabMIIM3anMIo pas-
MEpPOB, ¢ TEHOCHINEH K MX HEOONBLICMY YBENHYEHUIO.

MepaneHHbie MepeMEHbl B IIEPBCM TEpHOAE MOTYT ObITh OTpa-
JKEHUEM [JESATENIBHCCTM MHCIUMX ¢axTopoB. CuuTasi NMPaBUIILHOMK
. TEOPHI0 MECTHOTO OJCMAILHEHUS,
B 9TOM TIEpPUOAE CTaJa OBIIM KOMIUIEKTAMM >XXMBOTHBIX, B YacTH
OIOMAIIIHEHHBIX YK€ C MHOTHMX TOKOJIEHMH, a B 4aCTH CBEXE OHO-
MAIUHEHHBIX, ObITh MOJKET eIlé C TEPEBECOM 3THX IOCJICAHMX.
CxpelqBasus JOMAIIHETO CKOTa € TYPaMH MOTJIO ObITb B 3TOM
ilepHC/Ie 4acThIM sIBJIEHMEM, CCOOEHHO YTO Anst obeux. ¢opm
MECTCM BBIITaca ObUIM JIMCTBEHHBIE Jleca. MOXHO TakKe IoJiararh,
4TO HEOOJNbLIAS €€ IKCIUTYATALMS XKMBOTHBIX M YCIIOBHUSI XKMBOT-
HOBOJACTBA TUPHUOIMIKEHBI K YCJIOBUSIM JKM3HM AMKHMX TIPEAKOB HE
NPOU3BENM CUIIbHBIX U3MEHEHHH B CKENIETE, KOTOPBIH Obln cpaBHu-
TENbHO KOHCEPBATUBHOM YacTbio opranusma. O6 3TOM mocnegHeM
aprymMenTe ybexmaeT ¢axkT, YTO 3aMe4yaeMbie M3MEHEHHs Oblnm
GoJIBIIE Yy CAMUEB, Y€M Y CAMOK, YTO MOXET ObITh CBSI3aHO C SBJjIE-
HUEM OONblUeH PEAKTUBHCCTH CAMLIEB YEM CAMOK Ha XESTENIbHOCTh
BO BpeMs OHToreHesa Mopdioobpasyrowx ¢aktopos. Cpeau
WCCIIEI0BAEMBIX YACTEH CKJETa, TOJILKO 3MOOIa B 3TOT IEPHON
3HAYUTEILHO YMEHBUIMACh, YTO MOXHO OOBSCHHTH H3BECTHHIM
¢daxtom Ooipiueit TabUIBLHOCTU €€ PasMepoB M POpM IO OTHO-
1IEHHIO K pa3MepaM JApYyrmx KCCTEM.

Bo BTOpOM »dTame NpPOM3OLINO BHE3AIHOE YCHUIIEHUE TIpexuae
3aMeuyaeMbiXx M3MeHeHmit. Cyasi Mo paccMaTpUBZEMBIM pasMepaM
CKJIETA CKOT CTaHOBWJICA HuU3KopccnbiM. IlpaBacricio6HO 3TO
CTaJIO Pe3ybTATOM CEJIEKI[MM, TIPEAMOYUTAIOUIEH CKOT, UMEIOILMiA
6GonbLIMe IAHCH TIEPEXUTb B YCICBHAX 3KCTEHCMBHOIO CKOTOBC[-
ctBa. K HaTypanbHOM CEneKUMM NMPUCCETUHUIICS BEPOSTHO 3dexT

MOXHO I@peAIonaraTtb, 41O~

JIeHCTBYS, TPUMEHAECMCTO JKUBOTHOBCAAMM C16Cpa K PEmpoAyK-
M ocobeit 6onee JEIKUX B CKCTOBOACXBE. BEPOSITIO TaKUM CITO-
cobom Bo3HMKkia ¢opMa Gparuuepuuncro ckcra (Bos taurus
brachyceros) n B 3TOT TEpHCJ CTana CCHCBOM CKOTOBOZCTBA.
OnTOreHe3 )KUBOTHBIX OblIl BEPCATHO € 6€3/1CTIEHHBI MHTEHCHBHC i
gKCInyaTanuei 1 OTCYTCTBHEM JOCTATCYHCIO KCJIMYECTBA KOPMBL.

UHCIo -CKpelMBanuit JCMallHErO CKOTa C JVKHM HaBEpHOE
YMEHBINANICCh TIOTCMY YTO Pa3BUTHE CKOTOBOJACTBa OBIIO MOBO-
AcM Gonbluelt M3CTALUMM ONOMAIUHEHHBIX CTaX. B aToT mepmox
TPCU3OLIIO TAaKXKE OXIAXAEHME KIKMaTa, YTO MOINO Hebnaro-
TP:ATHO BO3JEHCTBOBATL HAa CKOT, TaK B HEICCPEICTBEHHOM
CMBICJIE KaK M TICCPEACTBOM M3MEHEHMS (IIOPbI, TTOTCMY YTO XBOjt-
Hbl€ JIECA BBITECHSJIH JIMCTBEHHBIE,

TpeTuit 3Tanr MOXHO CBA3BIBATH C HEKOM CTabunM3anmeit mpo-
ecca OHOMAUIHEHUS. M TAKKE BEPCATHBIM YIYYIUEHHWEM YCIOBHS
JKMBOTHOBOACTBA, O Y€M YK€ Mbl BCIIOMHHUJIU MIPU XapaKTEPHUCTHKE
TepUOJa PUMCKMX BiMsHui. TeHAEHLMA yBenUuMBaHMA Pa3MepoOB
TIPCABJIANACH B 3TOT TIEPUOM Yallle Y CAMIIEB Y€M Y CaMOK. MOXHO
3T0 OOBACHNTD YICOMSHYTCH yxe Gonee GuICTpoi peakuueit caMues
Ha HOBBIE€ XXMBOTHCBOMYECKHME YCIOBMS. OTU HU3MEHEHMS] MOXKHO
MHTEPNPETUPOBaTh KakK 3¢d)dexT GoJiee MHTEHCHMBHCIO CHTCTEHE3a
6paruuepuyHOro cKoTa B JIYYIIMX CKOTOBOAYECKMX ycnoBusx. Ipu
OLEHKE TOJIOBOrO AMMOpGH3Ma OTMEYanoch pasjiMyke peaKIiu
c6oux 1onos Ha Mopdoobpasyroiue dpakTopsl. Boo6ILEe, MOXHO
6BITIO 3aMCTUTh, YTO UBMEHEHMsSI B CKEJIETE CAMLEB IIPOMCXONMIIH
bpicTpee u Obinu Gonbiue. Pe3ynbTaToM 3TOrO SIBIEHUS ABJACTCS
dakT, YTO pasnMyMs B BEIMYMHE CAMLEB M CaMOK H3MEHSUTUCH
B Pa3sHbIX NEpHOZiax. B T€YeHUe MEPBLIX, PACCMATPUBAEMBIX B 3TOM
TPyZe, TPEX THICAY JIET TOJIOBOM AMMOpPGU3M B pazMepax KocTei
YMEHBIIAJCS, YTO IIPUBEJIO K MOJHOMY YPAaBHEHHIO Pa3sMEPOB MU
Jaxe K OTBPAIECHMH TEPBUYHOM CHTYaLMM, T.€. HEKOTODHIE pa3-
MEpBl CKENeTa CaMoK cTaiu Oonpine yeM y camueB. B mocmemgHeM
THICSYENETHM PA3NMYUsl B pa3sMepax CaMLEB M CAMOK ONSTh yBe-
JIMYMITHCH BIIOJIb3Y CAMLIEB.

VI3MeHeHMs B YHCIIOBOM OTHOLIEHMH GOJBLIOTO CKOTA K MajI€Hb-
KOMY B HCCIEAOBAEMOM TEPHOJE AHAIU3UPOBAHO HA OCHOBAHWM
M3MEHEHMIt yYyaCTHii KOCTEit pa3HOM BEJIMYMHBI B ITOOYEPEIHBIX
XPOHOJIOTHYECKMX KOMIINEKTaX. OTMEYEHO, YTO HU3MEHEHHS IPO-
MCXOAWJIM CUCTEMATHYECKH B TEYEHUE BCETO PAaCCMATPUBAEMOrO
nepuoma. B pesynbpTate cocTaB €CaMOro MOJIOAOTO KCMITNEKTa
ABJISIETC KaKk Obl W3MeHeHueM o0pa3a W3 CaMOro KOMILIEKTa
(puc. 12, 25, 34, 36). B caMOM CTapOM KOMIIJIEKTE yYaCTUE MAJIEHb-
KOTO CKOTa SIBJIACTCS Ha3HAYMMBIM, BBIPA3UTEJILHO JIOMHHMPYET

‘rorpa Oonburoit ckoT. B caMOM MOJIODOM KOMILIEKTE ITOYTH HE

BCTPEYAETCH YX€ OOJILIIOTO CKOTA. B KOCBEHHBIX KOMIUIEKTaX
JOMUHHUPYET cpeanebonbmoit ckoT. ITponecc amMMuHauU GONBLINX
JKMBOTHBIX, T.€. TypONOXOGHBIX MPOMCXOOMIT ObICTpEe B Ciyyae
caMLuEB,

IlomyyeHHbIE pE3yNbTATHI 3TOTO aHAM3a JOKA3bIBAYOT, YTO
HHM3KOPOCJIblif CKOT PaCIPOCTPAHSICA HA PacCMaTpUBAaEMOM TEPPH-
TOPUH TOCIEAOBATENLHO € HanOOJblUe WHTEHCUBHOCTBIO 3TOrO
mpouecca B 3noxe OpoH3sl. ITo Bceit BCPOSTHOCTH MOXHO NIpH-
HSATb, YTO MPOLECC BbIAENEeHUs OpardUepuYHOro CKOTa IPOMCXO-
IHJI MECTHO, TTIOJOOHO KaK M TEPBMYHOE OLOMANIHEHMs TIPYMMMIeE-
HHUYHOTO CKOTa.
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HENRYK WIKLAK

PRZEMIANY KULTUROWE W NEOLICIE I W EPOCE BRAZU
W POLSCE SRODKOWEJ

KYJIBTYPHBIE TIEPEMEHBI B HEOJIUTE B 3MOXE BPOH3bl B CPEJHEM TTOJIbLIE

CULTURAL CHANGES IN CENTRAL POLAND IN THE NEOLITHIC AND BRONZE AGES

Przemiany kulturowe dokonywajgce sie na
przelomach nowo rodzgcych sie epok, okresow
i kultur powstaja w wyniku przeobrazen gospo-
darczych i spolecznych. Do takich wlasnie okre-
s6w nalezy przelom neolitu i epoki brazu. Glow-
ng role w procesie przemian odegralo wowczas
opanowanie metalurgii brazowej.

NEOLIT

W poczatkach neolitu, tj. ok. V tys. p.n.e., w
czasie wielkich przemian ekonomiczno-spotecz-
nych, ktore sie dokonywaty m. in. w Malopolsce,
na Slgsku, w Wielkopolsce i na Kujawach, zie-
mie Polski $rodkowej zajmowaly jeszcze grupy
ludzkie o gospodarce mysliwsko-rybacko-towiec-
kiej, zyjace trybem wlasciwym dla kultur mezo-
litycznych z cyklu kultury chojnicko-pienkowskie]j
i janistawickiej. Ziemie te, polozone w miedzy-
rzeczu Bzury i Pilicy, gornej Warty i Srodkowej
Wisly, w wiekszo$ci malto urodzajne, mialy mniej-
sze walory osadnicze anizeli obszary sgsiednie,
dlatego tez teren ten omijaly pierwsze, najstarsze
spolecznosci rolnicze (Jazdzewski 1963, s. T—42).

Kultury kregu mnaddunajskiego
z cyklu ceramiki wstegowej Na ogot
przyjmuje sig, ze pierwsi rolnicy przyszli do mnas
z ziem polozonych w dorzeczu $rodkowego Duna-
ju (z krain polozonych na poélnoc od niego) od-
wiecznym szlakiem, przez Brame Morawskg. Lud-

nos¢ ta, docierajgc kilkoma falami w wielowieko-
wych odstepach czasu, niosla ze sobg nowe zdo-
bycze cywilizacyjne, ktérych prazrodtem byly te-
reny lezgce zapewne we wschcdniej cze$ci basenu
Morza Srédziemnego (Tabaczynski 1968, s. 1—50).
Byli to przedstawiciele kultury ceramiki wstego-
wej rytej, ceramiki kreskowo-kilutej i kultury
lendzielskiej. Plemiona te zasiedlily urodzajne
ziemie Slgska, Malopolski, Ziemi Pyrzyckiej, Ku-
jaw i Ziemi Chelminskiej. Ziemie Polski $rodko-
wej, w wiekszosci niezbyt zyzpe i polozone przy
sldwnych wododzialach naszego kraju — Wisty
i Cdry — nie przyciggaly pierwszych plemion rol-
niczych. Niemniej wydaje sie, ze plemiona te pe-
netrowaly ziemie w dorzeczach Bzury, Pilicy
i gérnej Warty. Poniewaz jednak nie znajdowaly
sprzyjajacych warunkow, wedrowaly dalej. Przy-
puszczenie to zdajg sie potwierdza¢ luzne znalezi-
ska kilkunastu narzedzi kamiennych z réinych
miejscowosci, ktore ze wzgledu ma malo typowa
forme trudno jest powiazaé z okreSlong kulturg
kregu naddunajskiego, oraz fragmenty ceramiki
(Rye. 1, A: 1, 2). Ten nieliczny materiat nie wiele
moéwi o kulturze pierwszych spolecznosci rolni-
czych, ktore zetknely sie z naszym terenem, ale
sgdzi¢ nalezy, ze posiew nowych zdobyczy cywi-
lizacyjnych utorowal w znacznym stopniu droge
pbzniejszym przemianom, jakie wniosly plemiona
kultury pucharéw lejkowatych.

Kultura pucharéw lejkowatych,
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Ryc. 1.

Zestawienie form przewodnich ceramiki i niektérych narzedzi z neolitu z Polski Srodkowej. Woj.

l6dzkie: Ro0dz-Nowe Zlotno (C:3); Ro6dz-okolice (A:2); Sierpéow (B:2,5); Wrzask-Zagloba (D:3). Woj. piotrkow-

skie: Stobnica-Trzymorgi (C:4,5);

Wdowin (B:1). Woj. sieradzkie: Baldrzychéw (B:6); Burzenin (D:1,4); Dobron

(B:3—4); Lutomiersk (D:5); Osjakéw (A:1); RogoZno (C:1); Waglczew (D:3). Woj. skierniewickie: Piaski Ban-
kowe (C:2).
Przemiany gospodarczo-spoleczne na obszarze tych. Lud ten z racji swej gospodarki rolniczo-

Polski srodkowej przybierajg realny ksztalt do-
piero w srodkowym (II) okresie neolitu polskiego
(3500—2600 p.n.e. wg konwencjonalnego datowa-
nia metodg analizy radioweglowej, a wg datowa-
nia historycznego 4350—3350 p.n.e.), tj. znacznie
pozniej niz mialo to miejsce w regionach oscien-
nych, gdzie w procesach neolityzacji wziely czyn-
ny udzial spolecznosci rolnicze z cyklu kultur ce-
ramiki wstegowej. O mneolityzacji naszej krainy
mozemy moéwi¢ od chwili stalego jej zasiedlenia
przez grupy ludnosci kultury pucharéw lejkowa-
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-hodowlanej by! mniej wybredny w doborze gleb
i osadnictwem swym objgt cale dorzecze Bzury,
Pilicy i gornej Warty, dlatego tez proces prze-
mian kulturowych dokonal si¢ tu dopiero okolo
polowy IV tysigclecia p.n.e. wg konwencjonalnego
datowania Cy, a wg skorygowanego datowania
historycznego przy koncu IV tysigclecia p.n.e.
(Wislanski 1979, s. 198). System rolniczo-hodow-
lany plemion kultury pucharéw lejkowatych roz-
nil sie znacznie od wzoréw poludniowych, sze-
rzonych przez ludnos¢ kultur wstegowych. Nie



byla to prosta akceptacja nowych form gospoda-
rowania, ale ich tworcze przetwarzanie i dostoso-
wanie do wlasnych tradycji kulturowych i do
$rodowiska geograficznego (Wislanski 1969, s. 213,
1979, s. 170).

Dotychczas znamy z obszaru Polski $rodkowej
144 stanowiska kultury pucharéw lejkowatych,
sposréd ktérych wyrdzniono 57 osad. Poniewaz
na zadnym z tych stanowisk nie przeprowadzono
systematycznych badan wykopaliskowych, nie
wiemy jakiego typu byly to osady i jakg kon-
strukcjg odznaczaly sie domy. Ratownicze prace
wykopaliskowe przeprowadzono jedynie na trzech
obiektach: w Dobroniu w- woj. sieradzkim (Jaz-
dzewski 1936, s. 142), we Wdowinie w woj. piotr-
kowskim (Mikolajczykowa 1974, s. 45—46) i we
Wrzasku-Zaglobie w woj. 16dzkim. Na podstawie
sporej ilosci polepy odkrytej w Dobroniu, nosza-
cej $lady odciskow drewna wnioskowa¢ mozna,
ze pochodzi ona — by¢ moze — z doméw naziem-
nych. Sciany ich tworzyla zapewne plecionka z
galezi i pretéw, oblepiona z obu stron gling. Bu-
dynki o podobnej konstrukcji z paleniskami we-
wnatrz odkryto ostatnio w osadzie kultury pu-
char6éw lejkowatych w Mrowinie w woj. poznan-
skim (Tetzlaff 1978, s. 57—70). Wydaje sie, ze
osady lokalizowano najcze$ciej w miejscach za-
cisznych i naslonecznionych. Np. osada w Do-
broniu znajdowala sie w zakolu poludniowego sto-
ku watu wydmowego nad lgkami. Podobnie usy-
tuowane byly osady we Wrzasku-Zaglobie, Lo-
dzi-Rudzie Pabianickiej i w Sierpowie w woj.
todzkim. Przypuszczaé malezy, ze osady te byly
analogiczne do tych, jakie stwierdzono u sgsied-
nich plemion zamieszkujgcych Kujawy i Wielko-
polske (Kostrzewski, Chmielewski, Jazdzewski
1956, s. 88; Tetzlaff 1978, s. 57—70), Slask (Bu-
kowska-Gedigowa 1975, s. 83—106) czy tez Ma-
topolske (Wrotek 1963, s. 57—59).

Pomimo wystepowania. stosunkowo sporej ilosci
stanowisk kultury pucharéw lejkowatych na ob-
szarze Polski $rodkowej, dotychczas nie matrafi-
liSmy na miejsca pochéwkow i nie znamy obrzad-
ku, w jakim chowano zmarltych. Wiemy jedno-
czeSnie, ze w roéznych regionach naszego kraju
stosowano rézne obrzadki. Na bliskich terytorial-
nie Kujawach grzebano zmarlych nie spalonych
na zwyklych cmentarzyskach plaskich (Gaba-
6wna 1970b, s. 93—108) i réwnoczesnie w wiel-
kich grobowcach typu megalitycznego (Chmielew-
ski 1952, s. 1—112).

Sposréd kilku tysiecy odkrytych dotad ulam-
kow ceramiki wyodrebniono kilka form naczyn,

ktore przedstawiajg sie nastepujgco: puchary lej-
kowate, flasze, amfory, dzbany, naczynia baniaste
i o esowatym profilu oraz misy (Rys. 1, B: 1—5).
Kolejnym dowodem przemian kulturowych sa
przesliki gliniane, $wiadczace posrednio o znajo-
mosci tkactwa. Zmienila sie takze obrébka krze-
mienia i kamienia. Wyroby krzemienne, aczkol-
wiek oparte ma tradycyjnej technice wytwaérczej,
posiadajg obecnie wlasne znamiona. Amaliza ca-
losci materialu krzemiennego pozwala wnios-
kowaé¢, ze plemiona $rodkowopolskie kultury
pucharéw lejkowatych w znacznej mierze wy-
korzystywaly miejscowe zasoby surowcowe, tj.
krzemien narzutowy balttycki i krzemien ju-
rajski, wydobywany nad Wartg i Pilicg z pod-
loza wapiennego. Lepszy krzemien sprowadzano
gléwnie z dwoéch osrodkow goérniczych, a mia-
nowicie z rejonu S$wietokrzyskiego z okolic
rzeki Kamiennej.i znad s$rodkowej Wisty. Wy-
daje sie, ze krzemien sprowadzano w stanie
surowym, nieobrobionym, za czym przemawiaja
czesto spotykane poétwytwory i skladanki, no-
szagce na powierzchni resztki kory. Wyroby
kamienne to przede wszystkim topory, siekier-
ki, mloty, zarna i rdéznego rodzaju plytki ka-
mienne ze $ladami star¢ i wygladzen. Wprawdzie
technika wykonania tych narzedzi byla mato skom-
plikowana, wymagala jednak znacznego do$wiad-
czenia i wprawy. Na szczeg6lng uwage w intere-
sujagcym mas tu zagadnieniu przemian kulturo-
wych zastugujg toporki (Ryc. 1, B:6) i siekierki
kamienne, do ich bowiem produkcji dobierano ka-
mien bardzo starannie. Narzedzia z maszego ob-
szaru nie byly poddane badaniom petrograficz-
nym. Badania na zabytkach tego typu z Nizu Pol-
ski pélnocnej ustalily ze do wyrobu narzedzi w
owym czasie uzywano przewaznie: ,,...rozlicznych
surowcéw kamiennych jak: amfibolit, bazalt, dia-
bon, gabro, gnejs, leptyt” (Wislanski 1979, s.
231). Z innych osiggnie¢ kulturowych na uwage
zastuguje obroébka kosci i rogu. Do maszych cza-
s6w zachowa‘ly sie nieliczne egzemplarze toporkow
rogowych. .

Analizujgc dzieje plemion kultury pucharéow
lejkowatych w Polsce $rodkowej ma tle przemian
kulturowych w neolicie wyodrebni¢ mozemy trzy
jej fazy rozwojowe. Faza I to poczatek osadnic-
twa kultury pucharéw lejkowatych. Pierwsi nie-
liczni jej przedstawiciele pojawili sie tu w cza-
sie odpowiadajgcym najstarszemu jej osadnictwu
na ziemiach polskich, okre$lanym przez wiek-
szo$¢ badaczy polskich mianem fazy sarnowskiej
(Kostrzewski, Chmielewski, Jazdzewski 1965, s.
82; Jazdzewski 1970, s. 49—76; Kowalczyk 1973,
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5. 34—37). Najstarsza uchwytna dotad data (kon-
wencjonalna, radioweglowa) dla tej fazy to lata
3620 * 60 p.n.e., uzyskana w 1967 r. w labora-
torium fizycznym Panstwowego Uniwersytetu w
Groningen w Holandii, w wyniku analizy Cy4
wegli drzewnych z jamy pod grobowcem 8 w
Sarnowie (Gabaléwna 1970a, s. 77—91). Z obsza-
ru Polski $rodkowej faze te reprezentuje amfora
gladka, nicornamentowana znaleziona w osadzie
we Wdowinie w woj. piotrkowskim. Faza II,
wiérecka, to pelny rozwéj osadnictwa kultury
pucharéw lejkowatych w Polsce Srodkowej.
Przypada ona ma koniec IV tysigclecia i poczg-
tek III tysigclecia p.n.e. wg konwencjonalnego
datowania radioweglowego, a na polowe IV ty=
sigclecia p.n.e. wg datowania historycznego (Wi-
Slanski 1979, s. 198). Z tego bowiem czasu po-
chodzi wiekszosé (ok. 130) stanowisk, wsérod kté-
rych znane sg wieksze osady: w Dobroniu, Bor-
szynie i w Zdunskiej Woli w woj. sieradzkim
oraz we Wrzasku-Zaglobie w woj. t6dzkim. Ze-
sp6t naczyn glinianych oznacza sie teraz' tenden-
cjg do ostrego profilowania i wyraznego wyod-
rebniania poszczegdlnych elementéow (szyjki,
brzusca, dna), jak réwniez urozmaicong orna-
mentyka. Tworzywo stanowi glina prawie bez
domieszki kruszywa kamiennego. Urozmaicong
stylistyke mnaczyn tworzag puchary lejkowate
amfory, flasze, naczynia szerokootworowe, misy,
kubki i inne. Formg przewodnig sg puchary lej-
kowate o stosunkowo wysokiej szyjce wyraznie
odcinajgcej sie od brzusca. Faza III, lubonska —
to schylkowy okres osadnictwa kultury pucha-
row lejkowatych w naszym regionie. Przypada
ona na lata 2600—2450 p.n.e. (wg datowania ra-
dioweglowego, a wg datowania historycznego na
lata 3350-3200 p.n.e.). Z fazy tej znamy zaled-
wie kilkanascie stanowisk, m. in. w Dabréwce-
-Strumianach i Leonowie w woj. 16dzkim; w Ko-
paczu w woj. sieradzkim; w Bialej Goérze w woj.
piotrkowskim. Zesp6l form mnaczyn glinianych
jest taki sam jak w fazie II, zmienia sie jedynie
w drobnych- szczegélach stylistyka, polegajgca
na bardziej optywowych ksztaltach i delikatniej-
szej ornamentyce z dodatkiem motywu sznura
(Leonéw i Sierpéw oraz Kwilno i Biala Goéra).
Glina otrzymata wiekszg domieszke piasku i sko-
rupy na przelomach zatracily swg smolistg
barwe.

Nie umiemy jeszcze okreslié przyczyny zaha-

mowania i upadku osadnictwa kultury pucharéow
lejkowatych. Wiemy natomiast, ze w owym cza-
sie pojawily sie inne grupy ludzkie, jedne tylko
przejSciowo (kultura amfor kulistych), drugie
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natomiast — plemiona kultury ceramiki grzeby-
kowo-dotkowej, a mnastepnie kultury ceramiki
sznurowej ulokowaly si¢ tu na diugo.

Kultura amfor kulistych. Plemiona
kultury amfor kulistych pojawily sie w Polsce
$rodkowej majprawdopodobniej pod koniec III
tys. p.cn.e.., w czasie pelnego jeszcze rozwoju kul-
tury pucharéw lejkowatych, statym jednak osad-
nictwem nie objely tych ziem. Lud ten o specy-
ficznie rolniczo-hodowlanej gospodarce trzymal
sie ziem zdecydowanie urodzajnych. Na 19 za-
ledwie stanowisk przypisywanych tej kulturze
tylko z 3 pochodzg ulamki naszyn glinianych
wigzgcych sie bez watpienia z kulturg amfor ku-
listych (Pliszka w woj. sieradzkim; Jeziorko w
woj. skierniewickim i Stobnica-Trzymorgi w woj.
piotrkowskim). Pozostale stanowiska wyznaczajg
siekierki krzemienne, ktorych przynaleznos¢
kulturowa jest niekiedy problematyczna.

Kultura ceramiki grzebykowo-
dotkowej. Pod koniec II i w poczatkach III
okresu meolitu polskiego (2600—1800 p.n.e. wg
konwencjonalnego datowania metodg radiowe-
glowa, a wg datowania historycznego 3350—2300
pm.e.) ziemie Polski Srodkowej zajete zostaly
przez ludno$¢ kultury ceramiki grzebykowo-dol-
kowej. Plemiona te, zyjace na olbrzymich obsza-
rach lesnych Europy pétnocno-wschodniej i krain
zauralskich, zajmowaly sie myS$listwem, rybo-
lIowstwem i zbieractwem, zadawalajgc sie ubo-
gimi ziemiami. Slady ich osadnictwa ma obsza-
rze Polski Srodkowej przemawiajg za daleko juz
posunieta neolityzacjg. Dotychczas bowiem zna-
nych jest 45 stanowisk kultury ceramiki grzeby-
kowo-dotkowej. Prawie polowa z mnich to pozo-
stalosci osad, reszta ma blizej nieokre§lony cha-
rakter (Wiklak 1976b, s. 413—434). Badania wy-
kopaliskowe przeprowadzone mna kilku obiektach
ujawnily wielce interesujgce materialy. Na
szczegblng uwage zasluguja osady: w Stobnicy-
-Trzymorgach st. 2 w woj. piotrkowskim nad
Srodkowg Pilicg (Wiklak 1976 a, s. 101—106), w
Osjakowie nad gérng Wartg w woj. sieradzkim
(Niesiotowska 1971, s. 77—91) oraz w Kochlewie
niedaleko Osjakowa (Cyrek 1976, s. 11—12). Na
podstawie dokonanych na nich odkryé¢ sadzi¢
mozna, ze kultura tych plemion ulegla daleko
idgcym przemianom w dziedzinie struktury go-
spodarczo-spotecznej, czego wyrazem jest przej-
Scie od koczowniczo-mys$liwskiego do osiadlego
trybu zycia. PoSwiadcza to m. in. wznoszenie
statych budowli mieszkalnych typu ziemianko-
wego i naziemnego.



Wsrod dotychezas znanych nam obiektéw kul-
tury ceramiki grzebykowo-dolkowej brak jest
poch6wkoéw ludzkich. Fakt ten nie jest niczym
wyjatkowym, dotychczas bowiem mna calym ob-
szarze zajetym przez te kulture znanych jest za-
ledwie kilka grobow (Kostrzewski, Chmielewski,
Jazdzewski 1965, s. 116—119).

Ogélnym procesem przemian ulegla takze ce-
ramika, ktéra zatracila na naszym terenie cha-
rakterystyczne spiczaste dna, a otrzymala dna
plaskie. Zmienilo si¢ takze jej tworzywo, w kté-
rym brak jest typowej domieszki z wlosia, po-
kruszonych traw i asfaltu, tak pospolicie wyste-
pujacych na obszarach pélnocno-wschodnich Pol-
ski i Europy. Glina s$rodkowopolskiej ceramiki
grzebykowo-dotkowej zmieszana jest z drobno
tluczonym granitem polnym i ,biato-kredows
domieszka”. Sposrod ulamkowego inwentarza ce-
ramicznego zdolano wyodrebni¢ i czeSciowo zre-
konstruowa¢ okolo 30 naczyn glinianych ( Ryc. 1,
C: 1—4). Z uwagi na stylistyke wyré6zniono na-
czynia: o esowatym profilu, naczynia z kroétka
cylindryczng szyjka lekko wychylong na zew-
natrz, misy, czarki i kubki. Wiekszo$¢ naczyn
zdobiono, wyciskajagc ornament narzedziem grze-
bykowym, rozmaitymi stempelkami, $ciegiem
bruzdowym i odciskami sznura, oraz peretkowa-
tymi guzkami wytlaczanymi na wewnetrznej lub
zewnetrznej stronie brzegéw. Krawedzie zdobio-
no karbowaniem lub odciskami sznura' obwija-
nego. W stylistyce naczyn, tworzywie i orna-
mentyce widoczne jest pietno wplywoéw i zapo-
zyczen zaréwno z kultury pucharéw lejkowa-
tych (naczynia o prawie lejkowatej szyjce), jak
i kultury ceramiki sznurowej (przede wszystkim
naczynia o esowatym profilu). Scharakteryzowa-
ng tu ceramike, zgodnie z sugestiami A. Gardaw-
skiego i K. Jazdzewskiego, datowa¢ mozna na
mlodszg faze meolitu polskiego i na przelom epo-
ki kamienia i brgzu (Gardawski 1958, s. 310; Ko-
strzewski, Chmielewski, Jazdzewski 1965, s.

114—116). Nawigzuje ona do ceramiki typu linifi-

skiego kultury ceramiki grzebykowo-dolkowej
z obszaru Mazowsza i Podlasia (Kempisty 1973,
s. 19—35).

Amnaliza materialu krzemiennego pozwala wnio-
skowaé, ze plemiona zamieszkujgce ziemie w do-
rzeczu Bzury opieraly swa produkcje krzemie-
niarska gléwnie na surowcu narzutowym baltyc-
kim, czego dowodem sg m. ins znaleziska z Kwil-
na, Osin i Lodzi-Nowego Zlotna. Spotyka sie
takze przedmioty z krzemienia astarckiego, bar-
wy czekoladowej (E0dz-Nowe Zlotno). Plemio-
na z dorzeczy Pilicy (Barkowice Mokre, Ochot-

nik, Stobnica-Trzymorgi) i Warty (Osjakéw,
Mokrsko Szlacheckie, Kochlew) wykorzystywa-
ly przewaznie krzemien jurajski (szaropasiasty)
wystepujacy w miejscowym podlozu wapiennym
(Ryc. 1, C: 5). Niemniej i tu spotka¢ moina
przedmioty z krzemienia narzutowego oraz rza-
dziej z astarckiego.

Nie mamy wprawdzie jeszcze dostatecznych
podstaw do bardziej bezposredniego wigzania
materialu krzemiennego kultury ceramiki grze-
bykowo-dotkowej z materialem kultur schylko-
womezolitycznych, niemniej wydaje sie, ze og6l-
ny charakter tego materialu nawigzuje do krze-
mieniarstwa kultury chojnicko-pienkowskiej, kto-
rg na tym obszarze reprezentujg zespoly typu
,Ciolki” (Niesiotowska-Sreniowska 1973, s. 441—
453). _

Nie latwo jest odpowiedzie¢ na pytanie, w ja-
kim stopniu ludnosé polskiego odlamu k)ultu'ry
ceramiki  grzebykowo-dotkowej wiodla zycie
osiadle, w jakim za$ koczownicze. Wiekszosé ba-
daczy wypowiada sie za koczowniczym, lowiec-
ko-mys$liwskim trybem gospodarki (Nosek 1966,
s. 506; Kostrzewski, Chmielewski, Jazdzewski
1965, s. 114—116). Jednak badania ostatnich lat
na terenie Polski $rodkowej stanowig jak wspo-
mniano wyzej podstawe do wprowadzenia powaz-
nych zmian w dotychczasowych poglgdach. Od-
krycie bowiem obiektu mieszkalnego w Stobni-
cy-Trzymorgach, oraz podobnych obiektéow w
Osjakowie i Kochlewie, przemawia za ustabili-
zowang, osiadla egzystencja przynajmniej niekt6-
rych grup tej ludnosci. Sadzi¢ nalezy, ze dlugo-
trwale wspo6lbytowanie z ludnoscig kultur rol-
niczych i hodowlanych doprowadzito z czasem do
przemian w trybie zycia dawnych koczownikow.
Badania prowadzone w ostatnich latach nad kul-
turami neolitycznymi w Matopolsce wykazaly, ze
nawet na jednym stosunkowo niewielkim obsza-
rze moglo wspélzyé kilka odmiennych ludéw o
roznej kulturze materialnej i duchowej. Dowo-
dem tego sg m. in. odkrycia w Zlotej kolo San-
domierza (Machnik 1969, s. 306). Podobng sy-
tuacje daje sie rowniez zaobserwowaé na obiek-
tach ze schyltku meolitu i z poczatku epoki brazu
na obszarach Polski péinocno-zachodniej (Wis-
lanski 1966a, s. 490; 1966b, s. 130).

Kultura ceramiki sznurowej W
wyniku og6lnych proceséow i przemian ksztaltu-
jacych nowe oblicze kulturowe w Europie u
schyltku epoki kamienia, pod koniec III tys. (wg
konwencjonalnego datowania radioweglowego
0k.2450—2200 p.n.e., wg datowania historyczne-
go ok, 3175—2 850 p.n.e.; (por. Machnik 1979, s.
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337), pojawila si¢ jedna z najmlodszych kultur
neolitycznych — kultura ceramiki sznurowej.

7 obszaru Polski $rodkowej znanych jest 125
stanowisk tej kultury, usytuowanych przewaznie
na terenach wydmowych nad dolinami rzek, wy-
znaczajgcych $lady osad i cmentarzysk (Wiklak
1971, s. 35—65). Zadna jednak sposrod 42 do-
tychczas zarejestrowanych osad nie zostala w do-
statecznej mierze zbadana. Z ogélnego procesu
przemian, jakie sie¢ u tych plemion dokonaly, je-
dynie obrzgdek pogrzebowy jest troche poznany.
Pochowki ludzkie odkryto przypadkowo podczas
wybierania zwiru i piasku m. in. w Burzeninie,
w Eufemii, w Waglczewie i w Zagérzycach w
woj. sieradzkim, w Mzurkach w woj. piotrkow-
skim oraz w Yrodzi-Jozefowie. Dorazne prace ra-
townicze wykazaly, ze obiekty te zniszczono, nim
wies¢ o nich dotarta do instytucji archeologicz-
nych. Uratowany material nie jest liczny i od-
biega stanem zachowania od podobnego z cmen-
tarzysk Malopolski, niemniej daje nam pewne
elementarne wiadomos$ci o typie grobow, formie
pochéwka i wyposazeniu zmartych. Stwierdzono
mate, plaskie cmentarzyska zawierajgce kilka lub
kilkanascie grobéw szkieletowych. Zmartych
ukladano w pozycji skurczonej z rekami zgietymi
w lokciach, gtowg na S i twarzg ku W, analo-

gicznie jak u plemion kultury ceramiki sznuro- -

wej zamieszkujgcych obszary Malopolski nad
gorng Wislg (Machnik 1966, s. 56—67).

Spos$rod okolo 1000 skorup udalo sie zrekon-
struowaé¢ catkowicie lub czeSciowo kilkadziesigt
naczyn glinianych (Ryc. 1, D: 1—4) o nastepujg-
cych formach: maczynia o esowatym profilu, na-
czynia z cylindryczng szyjka, amforki, naczynia
workowate oraz dzbanki. Tworzywo stanowi gli-
na przemieszana z piaskiem i miewielkg ilo&cig
drobnego tlucznia kamiennego. Jedynie naczynia
z mlodszych zespolow, pochodzgcych z poczatku
epoki brgzu, wyrabiane byly z gliny o grubszej
domieszce kruszywa kamiennego (m. in. z Bor-
szyna, Burzenina, Karsznic i Lubnej w woj. sie-
radzkim oraz z Sierpowa w woj. l6dzkim). Na-
czynia te, takze i ze wzgledu na styl, nawigzujg
do ceramiki kultur wczesnej epoki brgzu. Orna-
mentyke tworzg odciski sznura, zlobki, dolki
i guzki.

Ogoélnym przemianom ulegly roéwniez narze-
dzia krzemienne i kamienne. Srodkowopolskie
plemiona kultury ceramiki sznurowej (podobnie
zresztg jak i inne grupy) wypracowaly doskonalg
technike obroébki narzedzi. Wytwarzane przez nie
przedmioty, m. in. siekierki, sierpy, groty wlocz-
ni i strzal oraz sztylety odznaczajg sig staran-
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nym wykonaniem i wyczuciem proporcji, a takze
nieslychanie precyzyjnym retuszowaniem Kkra-
wedzi i drobnym zaluskaniem ich powierzchni.
Zmiana techniki w obrébce narzedzi miata na ce-
lu przede wszystkim zwiekszenie wytrzymatosci.
Przeobrazeniom ulegly takze toporki kamienne
(Rys. 1, D:5), ktore otrzymaly szersze ostrza asy-
metrycznie przesuniete ku dolowi i wydluzony
lekko kablgkowaty trzon, co niewatpliwie wzmo-
cnilo sile uderzenia i najprawdopodobniej nie od-
bijalo ramienia (jak to mialo miejsce przy asy-
metrycznych toporach kultury ceramiki wste-
gowej).

Wyrazem przemian kulturowych w dotychcza-
sowym materiale neolitycznym z Polski $rodko-
wej jest pojawienie sie przedmiotéw metalowych,
z ktérych zachowala sie jedynie rurkowato zwi-
nieta blaszka miedziana, zdobigca glowe zmar-
lego z Eufemii. Ozdoba ta, w zestawieniu z inny-
mi przedmiotami towarzyszacymi zmarlemu, po-
zwala okre§li¢ przyblizony czas tego pochéwka
na schytek neolitu lub poczatek epoki brazu.

W dziedzinie gospodarki interesujacy problem
stanowi zagadnienie w jakim stopniu plemiona
$rodkowopolskie kultury ceramiki sznurowej
wiodly zycie osiadlych rolnikéw, a w jakim po-
zostaly koczownikami i pasterzami. Problem ten,
mimo licznych préb rozwigzania, pozostaje nadal
otwarty. Nie znany jest nam réwniez uklad spo-
teczny tej ludnosci. Spora ilos¢ grotéw wléczni,
sztyletobw i grocikéw strzal oraz toporéow i sie-
kier, nasuwa wprawdzie wniosek o dosy¢ pospo-
litym noszeniu broni, ale nie méwi o randze spo-
lecznej tych ludzi.

Badania antropologiczne szkieletu z Eufemii
wykazaly (Kapica 1969, s. 411—414), ze zmarly
byl mezczyzng w wieku lat 25, wysokiego wzro-
stu (170,9 cm). Na podstawie caloksztaltu cech
antropologicznych mozna go uznaé za reprezen-
tanta typu teutonskiego (AY), chociaz nie wy-
klucza sie jego przynaleznosci do typu rafaic-
kiego (YK), tzn. mieszanca kromanionoidalno-
-orientalnego. Obecnoéé¢ tego mieszanca w obre-
bie niedostatecznie poznanej pod wzgledem mor-
fologiczno-antropologicznym ludnosci kultury ce-
ramiki sznurowej moze wskazywac¢ na doS¢ roézne
grupy ludzkie, ktére przesuwaly sie wowczas
przez terytorium Polski $rodkowej. Z badan an-
tropologicznych mneolitycznych szkieletow ludz-
kich z innych stron Polski wynika, ze wsréd lud-
no$ci kultury ceramiki sznurowej dominowal
$rédziemnomorski element rasowy. Nalezaloby
zatem wnioskowaé, ze przedstawiciele kultury
ceramiki sznurowej z Polski $rodkowej byli ge-



netycznie zwigzani, zaréwno pod wzgledem kul-
turowym jak i rasowym, z calym s$rodkowo-
wschodnioeuropejskim neolitem.

EPOKA BRAZU

Poczatek epoki brgzu (1800—1500 p.n.e. wg
datowania radioweglowego, a wg skorygowanego
datowania historycznego 2300—1900 p.n.e.) to
okres 0 wybitnie przejsciowym charakterze. Od-
wrét od surowca kamiennego spowodowal bez-
powrotne zmiany w -calo§ci kulturowej najroz-
maitszych grup ludzkich, co doprowadzilo do
przemian w dotychczasowym ukladzie stosun-
kéw spolecznych (Prahistoria ziem polskich,
t. II1, s. 7).

Wezesny okres epoki brgzu, dajgcy sie od po-
czatku latwo wyrézni¢ na Slgsku i w pld. Wiel-
kopolsce, na obszarach Polski $rodkowej nie wy-
odrebnia sig¢ zbytnio od poprzedzajgcej go mtod-
szej epoki kamienia. Stosunki gospodarcze ule-
gaja tutaj zmianom o wiele pézniej i w bardzo
nieznacznym stopniu, a w $lad za nimi wolniej
tez przeksztalca sie nadbudowa. Zmiany te prze-
biegaja nieréwnomiernie i czesto hamowane s3
réznymi czynnikami zewnetrznymi. Przezywajg sie
tu jeszcze niektére kultury neolityczne, jak kul-
tura ceramiki grzebykowo-dolkowej i kultura ce-
ramiki sznurowej, ktore ulegajg z czasem ogol-
nym procesom przemian kulturowych przeksztal-
cajgc sie w formy nowej epoki.

Kultura trzciniecka. Pierwszg kul-
turg w peini ,bragzowsg” w miedzyrzeczu Bzury
i Pilicy jest kultura trzciniecka, powstala mna
podiozu kultury ceramiki grzebykowo-dotkowej
i kultury ceramiki sznurowej pod silnymi wply-
wami kultury iwienskiej i by¢ moze kurhanéw
potudniowoczeskich (Gardawski 1959,s. 117—123;
Gagsior 1975, s. 101). Kultura ta, obejmujgc zna-
czne polacie ziem polskich, dzieli sie ma kilka
grup. Ziemie Polski srodkowej sg w zasiegu gru-
py lubienskiej i czeSciowo (od strony wschod-
niej) grupy mazowiecko-podlaskiej.

Na interesujgcym nas obszarze znanych jest
okolo 100 stanowisk kultury trzcinieckiej. Skupia-
ja sie one glownie w dorzeczach Bzury, $rodkowej
Pilicy i gornej Warty. Powszechnie przyjmuje
sie, ze wigkszos$¢ z nich to $lady osad lub obozo-
wisk, a pewng niewielkg cze$¢ stanowig pozosta-
losci cmentarzysk (Gasior 1975, s. 103). Analizujgc
proces przemian trzeba podkreslie, ze osady,
w przeciwienstwie do neolitycznych (gdzie two-
rzylo je zaledwie kilka doméw) prezentujg sie
teraz jako duze skupiska obiektow, zajmujgc nie-

kiedy powierzchnie prawie 5000 m2 Dowodem

tego jest m. in. osada w Lutomiersku na stan. 3
w woj. sieradzkim (Gardawski 1959, s. 85 i 104).
Mimo przebadania kilku jeszcze osad (Barkowice,
Swolszowice Mate-Borki, st. 1-2, Obdzierz w woj.
piotrkowskim czy tez Kurza w woj. kaliskim), nie
mamy podstaw do rekonstruowania budynkéw
mieszkalnych i ich rozplanowania w obrebie osie-
dli, bowiem $lady osadnicze ograniczajg sie do
jam odpadkowych i stabo rysujgcych sie warstw
kulturowych zawierajagcych glownie material ce-
ramiczny. Niemniej sgdzi¢ mozemy, ze mamy do
czynienia z dlugotrwalymi osadami stalymi, za-
mieszkiwanymi od kilkunastu do kilkudziesieciu
lat, oraz z osadami krotkotrwalymi, uzytkowany-
mi okresowo. Ta dwutypowos¢ osad jest zjawis-
kiem wystepujacym w kulturze trzcinieckiej na
calymh jej obszarze (Gardawski 1959, s. 149-150).
Charakter gospodarki plemion kultury trzciniec-
kiej nie zostal jednoznacznie zdefiniowany.
Z dwbch zasadniczych pogladow jeden glosi, ze
dominujgcg formg bylo rolnictwo przy znacznej
roli hodowli bydla i udziale zbieractwa i towiec-
twa (Kostrzewski, Chmielewski, Jazdzewski 1965,
s. 141), drugi przyjmuje rownorzedny rozwdj obu
podstawowych form gospodarowania (Gardawski
1959, s. 149-150). Sadzi¢ nalezy, ze w zaleznosci
od sSrodowiska geograficznego dominowala jedna
lub druga forma. W okolicach, gdzie prymat mia-
la hodowla, napotykamy na osady czasowe, do
ktorych niewatpliwie zaliczy¢ nalezy zespoét osad
z obu brzegow srodkowej Pilicy, m. in. w Swol-
szowicach Malych-Borkach, Trescie Rzgdowe]j
i Karolinowie oraz w Zarzecinie, Obdzierzy i Pias-
kach w woj. piotrkowskim. Za osade natomiast
stalg, zamieszkalg przez rolnikéw, nalezaloby uz-
na¢ osade w Lutomiersku na stanowisku 3.

Cmentarzyska, pozostawione przez plemiona
grupy lubienskiej sg kurhanowe i plaskie. Bada-
nia wykopaliskowe przeprowadzone na pieciu sta-
nowiskach (w Lubnej, Okalewie i Strugach w woj.
sieradzkim oraz w Swolszowicach Malych-Borkach
i Studziankach w woj. piotrkowskim) ujawnity
groby o obrzgdku szkieletowym (Gardawski 1952,
s. 1-78; Abramek 1971, s. 67-77; Gasior 1975, s.
106-107) z niestychanie skromnym wyposazeniem.

Oprécz osad i cmentarzysk, na omawianym te-
renie wystepujg takze skarby brgzowe, skladajgce
sie z naramiennikéw brazowych z tarczkami $li-
macznicowatymi oraz bransolet spiralnych, nago-
lennikow, rzadziej z narzedzi i broni.

Dowody przemian obserwujemy takze w obre-
bie ceramiki (Ryc. 2, A: 1-11). Najpospolitszym
naczyniem staje sie garnek o esowatym profilu,
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Ryc. 2. Zestawienie form przewodnich ceramiki i niektérych przedmiotéw brgzowych z II—V okresu epoki
brazu (Mont.) z Polski $§rodkowej. Woj. 16dzkie: Kebliny (B:4); Eo6dz-Lublinek (D:12); Sierpow (B:2,9,11; C:3—6,
16; D:2,5,6,9,11,12; E:2,6,8); Stowik (C:8,11,12); Wrzask-Zagloba (A:1). Woj. piotrkowskie: Bedkéw (A:4); Huta
Przyrebska (E:11); - Stobnica-Trzymorgi (B:1,3,5—1,10,12—16); Winduga (A:2) .Woj. plockie: Blonie (A:6,9; C:2,
7.9,10,15; D5,16,17; E:5); Krokorczyce (B:17); Tum (B:8). Woj. sieradzkie: Bogumilow (D:8); Kolumna (D:15); Ko-
wale (C:17); KuZnia Skakawska (D:19); Lutomiersk (C:1,13,14; D:1,10,14; E:1); Eubna (A:5,7,8,11); Mala Wies
(E:9); Niechmiréw (C:18,19); Podlezyce (D:4,7); Podule(E:3,4,7,10); Psary (B:18); Strugi (A:3,10); Wilaméw
(E:12). Woj. skierniewickie: Rawa Mazowiecka (A:12)
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z dookolng listwg plastyczng pod krawedzig lub
na szyjce. Wystepuja ponadto amfory, wazy, mi-
sy, dzbany, kubki i pucharki na pustych nézkach.
Tworzywo stanowi glina schudzona domieszka
drobno tluczonego granitu polnego, niekiedy
z pokruszong trawg. Wiekszo$¢ wyrobow glinia-
nych odznacza sie charakterystycznym spekaniem
powierzchni wokél przeswiecajacych ziarn do-
mieszki tlucznia (sg to elementy wplywéw kultu-
ry ceramiki grzebykowo-dotkowej). Wigkszos¢ na-
czyn odznacza si¢ urozmaiconym ornamentem
o motywach zlobkowanych, naklu¢ stempelko-
wych i doteczkowych. Charakterystyczny orna-
ment guzowy wystepuje przewaznie w polgcze-
niu z innymi rodzajami zdobien. '

Wyroby metalowe reprezentowane sg przez
znaleziska grobowe, skarby i przedmioty spotyka-
ne luzno. Sg to przewaznie ozdoby (Ryc. 2, A: 12),
rzadziej bron i narzedzia pracy. Czes¢ przedmio-
tow jest pochodzenia potudniowego i zachodniego,
czes¢ natomiast wyrabiana byla by¢ moze na miej-
scu. A. Gardawski sklonny by! widzie¢ poczatki

- metalurgii brgzowej na obszarze Polski srodkowej
juz u schylku II okresu epoki brazu (Gardawski,
Wesotowski 1956, s. 59n).

W inwentarzu tej kultury znajduje sie jeszcze
sporo narzedzi krzemiennych i kamiennych, sie-
kierek, skrobaczy, drapaczy, grocikéw do strzal
i in. Dosy¢ powszechnie uzywano tu toporkéw ka-
miennych, ktére wchodzilty w sklad wyposazenia
grobowego m. in. w Luubnej i w Okalewie.

Grupa konstantynowska fazy
l6dzkiej. W pierwszej polowie III okresu epo-
ki bragzu (Mont.) na podlozu grupy lubienskiej
kultury trzcinieckiej, w wyniku réznych proce-
sOw i przemian, powstala grupa konstantynowska
fazy lodzkiej, zawierajgca elementy trzciniecko-
-tuzyckie. Ludno$¢ tej grupy wzorem tradycji
trzcinieckich zakladala osady na wydmach w po-
blizu dolin rzecznych (np. Glowa w woj. lodzkim,
Biala Goéra, Podkurnedz, Sieczka i Stobnica-Trzy-
morgi w woj. piotrkowskim oraz Swarowa w woj.
sieradzkim). Zadna jednak z tych osad nie zosta-
la w dostateczny sposéb zbadana, stad nie mamy
mozliwosci przesledzenia przemian na tym odcin-
ku kultury (Wiklak 1963, s. 7-20).

O wiele lepiej znany jest obrzadek pogrzebowy.
Procesy przemian odbijaja si¢ na nim szczeg6lnie
wyraznie, bowiem plemiona grupy konstantynow-
skiej przeszly catkowicie od obrzadku szkieleto-
wego do cialopalnego. Wprawdzie groby najstar-
sze nawigzujg swg budowg do grobdéw trzciniec-
kich, a i pochéwki ludzkie sg jeszcze tylko nadpa-
lone (Krokorczyce, woj. ptockie), niemniej i one

niosg juz powiew nadciggajacej fali przemian za-
réwno w kulturze duchowej jak i materialnej.
Natomiast cmentarzyska z mlodszej fazy rozwo-
jowej tej grupy odznaczajg sie malymi grobami
ciatopalnymi, popielnicowymi i bezpopielnicowy-
mi (Stobnica-Trzymorgi, woj. piotrkowskie, Niech-
miréw, woj. sieradzkie).

Zestaw narzedzi pracy zawiera obecnie jeszcze
sporo przedmiotéw kamiennych i krzemiennych,
ale w gléwnej mierze sg to juz wyroby brazowe
(Ryc. 2, B: 17, 18). Ceramika tworzywem swym
tkwi mocno w tradycji trzcinieckiej, lecz jej styl
stanowi zapowiedz nowych przemian, widocznych
i w tej dziedzinie wytwoérczosci rekodzielniczej
(Ryc. 2, B: 1-16). Z grupg konstantynowskg lub
by¢ moze juz z wczesng kulturg tuzycka wigzg sie
skarby brgzowe, znalezione w miedzyrzeczu Bzu-
ry i Pilicy, géornej Warty i srodkowej Wisty, cha-
rakteryzujace sie m. in. obecnoscig naramienni-
koéw brazowych ze slimacznicowatymi tarczkami
(Ryc. 2, B: 18).

Srodkowopolska grupa kultury
luzyckiej. Pod koniec III okresu epoki brg-
zu (Mont.), w dorzeczach Bzury, Pilicy i goérnej
Warty wyksztalcily si¢ zespoly kultury luzyckiej.
Dokumentujg sie one cmentarzyskami, znaleziska-
mi luznymi i nielicznymi skarbami. Mimo nasilo-
nych ostatnio badan, nie natrafiliSmy jeszcze na
$lady osad z wyraznymi obiektami mieszkalnymi.
Najlepiej poznane sg cmentarzyska plaskie o ob-
rzadku cialopalnym, z grobami popielnicowymi
i bezpopielnicowymi. Informujg nas one m. in.
o niektérych procesach, uwarunkowujgcych prze-
miany kulturowe w $rodkowej epoce brazu. Na
uwage zashlugujg moim zdaniem cmentarzyska
z III i IV okresu epoki brgzu w Lutomiersku
oraz wielookresowe i dlugotrwale cmentarzyska
w Niechmirowie i Podulach w woj. sieradzkim,
jak i w'Sierpowie w woj. l6dzkim. Forma gro-
bow w starszych zespolach srodkowopolskiej gru-
py kultury luzyckiej nawigzuje jeszcze niekiedy
do grobow grupy konstantynowskiej z fazy t6dz-
kiej, w ktorych to przepalone kosci ludzkie rozsy-
pywano na kamieniach bruku i nastepnie przy-
krywano je drugim brukiem (Stowik, woj. 16dz-
kie). Na og6l jednak juz od samego poczatku wi-
doczne sg wyrazne zmiany zaréwno w sposobie
pochowkow jak i w wyposazeniu grobowym.

Przemianom kulturowym ulegla réwniez cera-
mika. Z dawnych form zachowaly sie niektére ty-
py naczyn, lecz zostaly przestylizowane w mysl
nowej tresci kulturowej (Ryc. 2, C: 1-16). Sposrod
naczyn esowatych znikly formy tulipanowate,
przestajg egzystowa¢ pucharki na pustej nézce
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i glebokie misy. Naczynia guzowe, wieloboczne spo-
tyka sie w najstarszych zespotach (Blonie, woj.
plockie, Lutomiersk i Sierp6w, woj. sieradzkie).
Calkowicie przeksztalcily sie glebokie wazy, kto-
re teraz otrzymaly krétkie cylindryczne szyjki
i szerokie brzegi poziomo wysuniete na zewnatrz.
Zdobiono je przewaznie ornamentem guzowym
obwiedzionym poélkolistymi zlobkami. Wazy te
stajg sie pod koniec III i w poczatkach IV okresu
epoki brgzu naczyniami przewodnimi w srodko-
wopolskiej grupie kultury tuzyckiej. Przedmioty
metalowe w starszych zespolach omawianej grupy
kulturowej sg rzadko spotykane i ograniczaja sie
w wiekszosci do drobnych 0zdo6b. Czasami tez wy-
stepuja tu narzedzia w postaci siekier brgzowych
(Kowale, woj. sieradzkie, ryc. 2, C: 17; Olesnica,
woj. todzkie, Tychow, woj. piotrkowskie) i czes-
ci uzbrojenia, jak m. in. groty wloczni (Zltakéw
Koscielny, woj. skierniewickie). Bardziej urozmai-
cony zestaw przedmiotow brgzowych zawierajg
skarby, lecz te, jak juz wspomnieli$my, mogty po-
zostawi¢ plemiona wczesniejszej grupy konstan-
tynowskiej z fazy lodzkiej. Jedynie skarb brgzo-
wy zlozony z miecza, dwoéch berel sztyletowych
typu wegierskiego i jednego sierpa, znaleziony
w worku skérzanym podczas
w Niechmirowie w woj. sieradzkim (Ryc. 2, C: 18-
19), bez wiekszych zastrzezen zaliczy¢é mozna do
srodkowopolskiej grupy kultury luzyckiej z III
okr. ep. br. (Kufel-Dzierzgowska 1967, Pl. 111).

Pelny rozwoj osadnictwa omawianej grupy kul-
turowe]j przypada na IV okres epoki brgzu (Mont.),
w tym bowiem czasie wykazuje ono znaczng
preznos¢. Z macierzystego obszaru polozonego
miedzy gérng Wartg, Bzurg i Pilicg ekspanduje
m. in. w kierunku potudniowym przekraczajac Pi-
lice. Z rodzimego terenu $rodkowopolskiego zna-
my dotychczas okoto 140 stanowisk, wsrdd kto-
rych sg osady, cmentarzyska, nieliczne skarby
i znaleziska luzne.

Osady zakladano na suchym terenie, wykorzys-
tujac cyple wzniesien wysuniete w lgki nadrzecz-
ne (np. Bechcice, Lutomiersk, st. 1 i 3, Orchow
w woj. sieradzkim, oraz Eeczyca w woj. ptockim).
Osady mialy najprawdopodobniej regularng zabu-
dowe, budynki byly naziemne lub ziemiankowate.
W Lutomiersku na stan. 1 §lady kilkunastu od-
krytych tam doméw skupialy sie woko6l niewiel-
kiego placyka ze studnig po $rodku. Domy byly
prostokatne, o konstrukeji stupowej, z paleniska-
mi wewnatrz. Znaleziona w jednym z nich zwe-
glona socha przemawia za dwuspadowsg konstruk-
cja dachows. Usytuowanie osady na wysokim cy-
plu wzniesienia opadajacego z trzech stron
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w gleboki jar, podkresla obronno$¢ tego obiektu.
Wobec niedostatku badan tego typu obiektow
trudno stwierdzi¢ czy model osady lutomierskiej
znajdowal w Srodkowopolskiej grupie kultury tu-
zyckiej bardziej powszechne zastosowanie. Oprocz
osad statych spotyka sie tu osady czasowe, stuzg-
ce by¢ moze do okresowego zamieszkiwania, po-
dobnie jak to znacznie wczesniej obserwowaliSmy
w kulturze trzcinieckiej. Dowodem istnienia tego
typu obiektow jest osada w Stobnicy-Trzymor-
gach na stan. 3, polozona na ,,Ostrej Gorce”, tj.
na kepie wsrod rozleglych Igk nad Pilicg. Zbada-
na w polowie, zawierala niklg warstwe kulturowsg
i kilka ubogich jam odpadkowych z inwentarzem
ceramicznym. Przypuszczalnie byla to osada-obo-
zowisko, zamieszkiwana tylko podczas wypasu
bydia.

W obrzadku pogrzebowym w IV okresie epoki
brazu nie dostrzega sie wieksiych zmian w sto-
sunku do okresu poprzedniego. Przewazajg nadal
groby pojedyncze, popielnicowe i bezpopielnico-
we, nakryte najczesSciej brukami i kamieniami,
pojedynczymi kamieniami albo usypang mogilg
oznaczong czasami palem drewnianym. Groby
kurhanowe wystepuja sporadycznie na peryfe-
riach zachodniego (Zdzienice, woj. koninskie, Wil-
czyca, woj. sieradzkie) i poéinocno-wschodniego
zasiegu grupy srodkowopolskiej (Bakéw Dolny,
woj. skierniewickie), na pograniczu ze wschodnio-
wielkopolska grupag kultury tuzyckiej.

Skarby brazowe odkrywane na terenie Polski
srodkowej nie majg $cisle ustalonej chronologii
i datowane sg na IV i V okres epoki brazu. Z do-

* tychezas znanych, wymieni¢ przede wszystkim

nalezy skarby z Biernacic, Kuznicy Skakawskiej,
Zborowa i Niechmirowa w woj. sieradzkim, oraz
z Walowic w woj. skierniewickim. W sklad skar-
béw wchodzg przewaznie ozdoby, chociaz niekiedy
spotyka si¢ rowniez naczynia brgzowe i siekierki
brazowe (Ryec. 2, D: 19).

Ceramika réwniez nie ulega wiekszym zmia-
nom (Ryc. 2, D: 1-18). Wyszly jedynie z uzycia
wazy o silnie wydetych brzuscach z szerokimi
brzegami oraz dzbanki guzowe. Pozostale formy
zachowano bez wiekszych zmian. Sg to naczynia
o esowatym profilu, jajowate, z cylindryczng
szyjka, dwustozkowe, amfory, wazy szerokootwo-
rowe, naczynia beczutkowate, misy, talerze, kubki
i czarki. Ceramike te charakteryzuje tworzywo
o drobnej domieszce piasku.-Naczynia z wyjat-
kiem waz dwustozkowych, odznaczajg sie lagod-
nym profilowaniem. Znaczna ich cze$¢ zdobiona
jest ornamentem zlobkowanym, pasmowym. Zani-



ka jedynie ornament zlobkow pionowych, tak cha-
rakterystyczny dla kultury trzcinieckiej, fazy
lodzkiej i najstarszych zespotéw kultury luzyckiej
z konca III okresu epoki brazu. _

Przy charakterystyce $rodkowopolskiej grupy
kultury luzyckiej z IV okresu epoki brazu nalezy
nadmieni¢, ze natrafiliSmy tu na $lady metalurgii
bragzowej. Poswiadczajg to resztki form odlewni-
czych znalezione w kilku osadach: w Bechcicach,
Dobroniu i Pabianicach w woj. sieradzkim oraz
Oszcezywilku w woj. kaliskim. Wydaje sie¢ jednak,
ze metalurgia stala tu na nieco nizszym poziomie
niz na terenie zachodnich odlamoéw kultury tuzyc-
kiej. W miedzyrzeczu Bzury i Pilicy' postugiwano
sie bowiem jednorazowymi formami odlewniczy-
mi na tzw. tracony wosk, co oczywiscie uniemoz-
liwialo seryjng produkcje przedmiotéow jednego
typu, jakg na Slgsku i w Wielkopolsce osiggano
dzieki formom wielocze$ciowym.

Struktura spoleczna omawianej grupy kulturo-
wej jest malo znana. W obrzadku pogrzebowym
nie mozna dostrzec wyraznych $ladéw rozwarst-
wienia, niemniej spoleczenstwo nie bylo jednolite.
Istnienie chociazby specjalizacji zawodowej (kto-
rej wymownym przykladem jest metalurgia) mu-
sialo juz wowczas przyczyni¢ sie¢ do powstawania
podzialéw w zakresie zaje¢. Jednocze$nie podczas
analizy zrédet nasuwa sie pytanie, czy znalezione
tu czesci uzbrojenia (3 miecze i 1 sztylet) mogag
by¢ sladem wyodrebnienia sie warstwy wojowni-
kéw? Wydaje sie, ze u plemion grupy srodkowo-
polskiej nie mozna jeszcze moéwi¢ do konca V
okresu epoki bragzu w takim wyodrebnieniu. Byé
moze bron uzywana byla przez wszystkich doros-
tych mezczyzn — czlonkéw plemienia. -

W V okresie epoki brgzu nastepuje zahamowa-
nie preznego dotychczas rozwoju omawianej gru-
py. Wprawdzie cmentarzyska i osady nadal sku-
piaja sie nad géorng Wartg i w dorzeczach Bzury
i Pilicy, ale zajmowany obszar znacznie si¢ skur-
czyl. Nad gorng Wartg zwarte dotychczas osad-
nictwo cofa sie na péinoc, na lewy brzeg Olesnicy
i na prawy brzeg Widawki. Wyparlo je postepujg-
ce ku poélnocy osadnictwo grupy gornoslasko-ma-
topolskiej kultury tuzyckiej, ktére okupujac teraz
te ziemie zajmuje najczesciej opuszczone przez
ludno$é¢ $rodkowopolska osady i chowa zmarlych
na pozostawionych przez nig cmentarzyskach. Do-
wodem tego jest m. in. cmentarzysko w Podulach

w woj. sieradzkim, na ktérym starsze zespoly gro-
bowe nalezg do grupy srodkowopolskiej, a mlod-
sze do grupy gornoslgsko-malopolskiej (Mikla-
szewska-Balcer, Miskiewicz 1966, s. 3-313). Od
strony zachodniej i poélnocnej granice obszaru
grupy srodkowopolskiej w gléwnych zarysach po-
zostaly te same, jedynie niewielkimi klinami
wecisnelo sie tu osadnictwo grupy wschodniowiel-
kopolskiej, czego dowodem jest chociazby wielkie
cmentarzysko cialopalne w Jézefowie koto Kutna
w woj. plockim. Regres w dotychczasowym roz-
woju osadnictwa grupy srodkowopolskiej daje sie

zauwazy¢ réowniez-w obrazie inwentarza kulturo-

wego (Wiklak 1972, s. 15-172). W ceramice wysz-
ly z uzycia piekne wazy z brzegami wychylonymi
na zewnatrz, zanikla bogata ornamentyka sko$ne-
go zlobkowania. Pospolicie spotykane sg teraz na-
czynia baniaste z krotka cylindryczng szyjks. Po-
zostale naczynia wprawdzie ~zachowaly swe
ksztalty, lecz pozbawione zostaly urozmaiconego
ornamentu (Ryc. 2, E: 1-10). Nieliczne w tym
okresie przedmioty metalowe (Ryc. 2, E: 11, 12)
znane sg glownie ze znalezisk luznych.

Renesans osadnictwa kultury luzyckiej w Pol-
sce srodkowej nastepuje we wczesnej epoce zela-
za. Rozwijajg sie na nowo niektére dawne osady,
jak w Bechcicach i Lutomiersku na stanowisku 3
i w wielu innych miejscowosciach miedzyrzecza
Bzury i Pilicy. Powstaje ponadto szereg nowych
osad, m. in. w Lece w woj. plockim, w Fodzi-Ru-
dzie Pabianickiej przy ul. Swietojanskiej, w Pa-
bianicach oraz w innych miejscowosciach naszego
regionu. O zywym i preznym osadnictwie Swiad-
czg rowniez wielkie cmentarzyska, niektore uzy-
wane w okresach poprzednich, inne zalozone na
nowym korzeniu. Wymieni¢ tu warto obiekty
w Lodzi-Rudzie Pabianickiej, w Zalewie II, w O-
kolowicach w woj. ¥6dzkim, w Chodakach, Gréj-
cu Wielkim, w Eagiewnikach i Pyszkowie w woj.
sieradzkim, oraz w Piaskach Bankowych w woj.
skierniewickim. Jednakze przemiany kulturowe,
jakie nastgpily na przelomie epoki brazu i zelaza
i ktére spowodowaly odrodzenie sie kultury tu-
zyckiej, stanowig odrebne zagadnienie, nie miesz-
czgce sie w ramach tego artykutu.

Dr Henryk Wiklak

Muzeum Regionalne w Brzezinach
97-100 Brzeziny

ul. Swierczewskiego 49.



BIBLIOGRAFIA

Skroéty

AP — ,,Archeologia Polski”, Warszawa

IA — ,,Informator Archeologiczny”, Warszawa

Inv. A. — ,Inventaria Archaeologica”, Warszawa

FAP — ,Fontes Archaeologici Posnamenses Poznan
MS — ,,Materialy Starozytne”, Warszawa

MSW — ,,Materlaly Starozytne i Wczesno$redniowiecz-

ne”, Warszawa

PA — ,,Przeglad Archeologlczny” Poznan

PMAjJEE, — ,,Prace i materialy Muzeum Archeologiczne-
go i Etnograficznego w Lodzi”, £.6dz

SA — ,Sprawozdania Archeologiczne”, Krakow

WA — ,,Wiadomos$ci Archeologiczne”, Warszawa

Literatura

Abramek B.

1971 — Cmentarzysko kultury trzcinieckiej w Okalewie,
pow. Wielun, SA, t. 23, s. 67—T77.

Bukowska-Gedigowa J.

1975 — Kultura pucharéw lejkowatych w dorzeczu gor-
nej Odry, PA, t. 23, s. 83—186.

Chmielewski W.

1952 — Zagadnienie grobowcéw kujawskich w Swietle

" ostatnich badan, Lodz.

Cyrek K.

1976 — Kochlew, gm. Wierzcholas, woj. sieradzkie. Sta-
nowisko 1, IA, s. 11—12.

Gabatéwna L.

1970a — Wyniki analizy Cy; wegli drzewnych z cmenta-
rzyska kultury pucharéw lejkowatych na sta-
nowisku 1 w Sarnowie z grobowca 8 i niekto-
re problemy z nimi zwigzane (informacja wstep-
na), PMAIEL, seria archeol. nr 17, s. 77—91.

1970b — Cmentarzysko pilaskie kultury pucharéow lej-
kowatych ze stanowiska 2A w Czamaninku,
pow. Radziejow Kujawski, PMAIEEL, seria arche-
ol. nr 17, s. 93—108.

Gardawski A,

1952 — Niektére zagadnienia kultury trzcinieckiej - w
Swietle wykopalisk w miejscowosci L.ubna, pow.
Sieradz, WA, t. 18, s. 1—84.

1958 — Zagadnienie kultury ,ceramiki grzebykowej’ w
Polsce, WA, t. 25, s. 287—314.

1959 — Plemlona kultury trzcinieckiej w Polsce MS,

t. 5, s. 7—189.

Gardawski A, Wesolowski K.

1956 — Zagadnienie metalurgii kultury trzcinieckiej w
$wietle ,,skarbéw” brazowych z Dratowa, pow.
Pulawy i Rawy Mazowieckiej, MS, t. 1, s. 59 n.

Gagsior M.

1975 — Kultura trzciniecka na obszarze Polski - §rod-

* kowej, PMAIEYL, seria archeol. nr 22, s. 101—121.

Jazdzewski K.

1936 — Kultura pucharéw lejkowatych w Polsce za-
chodniej i srodkowej, Poznan. ‘

1963 — Specyfika archeologiczna Polski s$rodkowej,
PMAIEY, seria archeolog. nr 10, s. 7—44.

1970 — Wzajemny stosunek do siebie elementéw péinoc-
nych, potudniowych i zachodnich w obrebie kul-
tury pucharéw lejkowatych, PMAIEL, seria
archeol. nr 17, s. 49—76.

Kapica Z.

1969 — Opracowanie antropologiczne szkieletu z grobu
kultury ceramiki sznurowej z Eufemii, pow.
Poddebice, SA, t. 21, 5. 411—414.

Kempisty E.

1973 — Kultura ceramiki ,grzebykowo-dotkowej” na
Mazowszu i Podlasiu, WA, t. 38, s. 3—176.
Kostrzewski J, Chmielewski W, Jazdzie-

wski K.

1965 — Pradzieje Polski, Wroctaw-Warszawa-Krakow.

176

Kowalczyk J.

1973 — Poczatki neolitu na ziemiach polskich, WA, t.
38, s. 3—49.

Kufel-Dzierzgowska A.

1967 — Niechmiréw, distr. de Sieradz, dépdt d’objets de
bronze, InvA, Pologne, fasc. 18, Pl 111 (1—2).

Machnik J.

1966 — Studia nad kulturg ceramiki sznurowej w Ma-
topolsce, Wroclaw.

1969 — Kilka uwag o chronologii wzglednej pb6znego
neolitu w Malopolsce, AP, t. 14, s. 386n.

1979 — Krag kultury ceramiki sznurowej [w:] Prahis-
toria ziem polskich, t. 2, s. 33—413.

Mikotajczykowa E.

1974 — Wdowin-Kolonia,
1A, IA, s. 45—46.

Mlklaszewska Balcer R, Mis§kiewicz J.

1966 — Cmentarzysko kultury luzyckleJ z miejscowoSci
Podule, pow. Lask. Stanovvlsko 1, WA, t. 33, s.
3—113.

Niesiotltowska E.

1971 — Sprawozdanie z dotychczasowych badan na sta-
nowisku 3 w Osjakowie, pow. Wielun, PMAIE%,
seria archeol. nr 18, s. 7T7—91.

Niesiolowska-Sredniewska E.

1973 — The Problem of Mezolithic Tradytions in the
Neolithic Cultures of Poland (Selected Pro-
blems), [w:] The Mesolithic in Europe, Warsaw,
s. 441—453.

Nosek S.

1966 — Postepy w badaniach nad neolilem i poczatka-
mi epoki brazu w dwudziestoleciu Polski Ludo-
wej, AP, t. 10, s. 506—600.

Prahistoria Ziem Polskich

1978 — t. 3, Wroclaw-Warszawa-Krakoéw-Gdansk.

Tabaczynski S.

1968 — Glowne etapy rozwojowe wspoélnot wezesnorol-
niczych na Bliskim Wschodzie. Problematyka i
przeglad ostatnich odkry¢, AP, t. 13, s. 1—50.

Tetzlaff W.

1978 — Wyniki badan wykopaliskowych osady kultury
pucharéw lejkowatych w Mrowinie, woj. Poznan,
przeprowadzonych w latach 1973—1975, SA, t,

pow. Belchatow. Stanowisko

- 30, s. 57—"70.

Wiklak H.

1963 — Poczatki kultury tuzyckiej w Polsce Srodkowej,
£.6dz.

1972 — Pézniejsze stadia rozwojowe srodkowopolskle]
grupy kultury luzyckiej, PMAIiEE, serla archeol.
nr 19, s. 15—172.

1976a — Badania wykopaliskowe w osadzie wielokultu-
rowej w Stobnicy-Trzechmorgach, stan. 2, woj.
Piotrk6w Trybunalski, SA, t. 29, s. 101—106.

1976b — Materialy kultury ceramiki grzebykowo-dolko-
wej w Polsce §rodkowej, WA, t. 41, s. 413—434.

1971 — Kultura ceramiki sznurowej w Polsce Srodko-
wej, MSW, t. 1, s. 35—63.

Wislanski T. )

1966a — Proéba zarysowania podstawowych form osad-
nictwa neolitycznego w Polsce pélnocno-zachod-
niej, AP, t. 10, s. 490n.

1966b — Kultura amfor kulistych w Polsce péinocno-
zachodniej, Wroctaw.

1969 — Podstawy gospodarcze plemion neolitycznych w
Polsce péinocno-zachodniej, Wroctaw-Warszawa-
-Krakéw.

1979 — Ksztaltowanie si¢ miejscowych kultur rolniczo-
-hodowlanych plemion kultury pucharéw lejko-
kowatych [w:] Prahistoria ziem polskich, t. 2
s. 165—255.

Wrotek L.

1963 — Sprawozdanie z prac wykopaliskowych na sta-
nowisku 5 w. Mierzanowicach, .pow. Opatéw
w 1961 roku, SA, t. 15, s. 57—59,



KPATKOE COAEPXAHWNE

HEOJINT

KynbTypHbIE TIEpEMEHBI, MPOMCXOMSAIIHE HA IEPEsioMax HOBO
POXIAIOLLAXCS 3TMOX, IEPUOLXOB M KYJIbTYP, BOSHMKAIOT Ha OCHOBE
XO3SIMCTBEHHBIX M OOLIECTBEHHHIX mpeovOpaxenmit. K wnMeHHO
TaKHM HEPHOJiaM MPUHA/IIEKUT EPENOM HEOJIUTA U 30X OPOH3bI.
['maBHy!0 poOnb B NMPONECCE HEPCMEH ChITPano TCraa YCOBOEHNE
OpOH30BOM MeETaJUTyPTHH.

B nauane HeonuTa (B V TBICSYENETMH A0 H.3.) TEPPUTOPHH
Cpenneit Tlonpiin 3aHUMaNK €1é Y€NOBEYECKKE MPYIilbl, BEAYLIUC
HEPBOOLITHBIA 00pa3 XU3HM GXOTHHUbE-PBIOOIOBHO-TIPOMBICIIC -
BbIif, CBOMCTBEHHBIi KYJIbTypaM M3 KOHLA ME30JInTa. OTH 3CMIIH,
B OONBIIMHCTBE IECYAHBIE U MAJIO TUIOXOPCAHbIE, HE I(PUBJIEKANN
CcaMpIX CTapblX 3€MIIEAEIIBLEB, OTCIOAA HET 3/€Ch YE€TKUX CIIEACB
3acesiCHMs U3 [MKJIA KyJIbTYPbl JIEHTOYHCH KepaMukH. () HECONTUTH-
3apuu Cpenueit Ilonplii MCXEM T'C BOPUTbh TOJIBKO C BPEMEHM,
B KOTOPOM 3aCeiMjii €€ IPOYHO TIPYNIIbI HACENEHMUS KyJbTyphbl
BOPOHKOBHIHBIX KyOKOB. DTO HacejleHhe BBMIY CBCEro 3emiie-
HENbYECKO-)KUBOTHOBOJYECKOTO XO3sHCTBa Obl0 MeHee Tpebo-
BaTEJIbHBIM B TTOI00PE ITOYBLI M OOHAIIO 3aceneHneM okoo 1V Thic.
[0 H.3. Bech bacceitn pexu Baypbi, ITunuupl u BepxHeit BapTbl.
B MCTOpHH IUTEMSIH KYJIbTYPhl BOPOHKOBHUIHBLIX KyOKOB Ha cOCyx-
JaeMO¥ HaMM TEPPUTOPHHM MOXCM BBIJIEJIMTh TPU (a3bl pa3BuTks.
da3za I, onpenenseMass B MOJILCKOK apXeoJIOTMM Kak CaphHoOBCKas,
3TO Hayaj0 3aCeJICHMS] 3TCH KyJbTYypbl, OTBEYalolIee €& caMCMy
CTapOMy XPOHONOTHYECKOMY TOpU3CHTY. Ty a3y ripencraBiseT
M. Op. IoceneHue B M. BoBuH, B ETPKOBCKOM BOEB., U3 KOTCPOTO
npoucxoXuT aMopKa C IErKk0 BOPOHKOBUIHCH Lueitkoif. Pa3a 11 —
GropeLKas — 3TO IOJIHCE Pa3BUThE COCYXKAAEMOI KyIbTYpbI B Oac-
ceitie B3ypbiu ITumniet. IpuxcnT oHo Ha koHew 1V u navano 111
TpIC. 4O H.3.MI3 3TOro mepuoma NPOKCXCAMT OONBILIMHCTBO HMH-
TEpECYIOLIEr0 HAac 3HeCh MaTepuasia, OCHOBAHHCTO HA MCTOYHUKEX.
®daza 1l — n000HbCKAsA — ITO KOHEYHbIH MEPUC T 3aCESICHUS KyJib-
Typbl BODOHKOBHIHBIX KYOKOB, XOTOPBIA TPUXOANT Ha rojbl 2600
—2450 no H.2.M3 310t (ha3bl 3HAaEM Jiuiub OoJiee AECATH CTC si-
HOK. Bo BpeMsi, KOrjia Ha ¢ 6CyAaeMOM TEPPHUTOPHH XKNIH ELLE TUIC-
MeHa KynbTYPbl BODOHKOBHIHBIX KyOKOB, ITOSABMITUCH JPYTUE YENO-
BEYECKHE TPYIIIbI, OMHU — TOJLKO TEPEXCAHO (KyNbTYypbl LIapo-
BUAHBIX aM(Op),apyrue — Kaxk IUIEMEHa KyJbTypbl rpebenyaTo-s-
MOYHOM KEPAMMKH U KyJIbTYPBI IIHYPOBOM K€paMHKU—ITOMECTHILCh
3I€ECh Ha IOJITO.

IneMeHa KybTypbl FpeOeHYaTO-SIMOYHOM KEPAMUKHK 1 KYJILTYPbI
IIHYPOBO#H KEPAaMHKHU IOSBUIIMCh HA 3TOM TEPPUTOPHM B KOHLeE il
u B Hayase 111 mepuoaa monsckoro Heonuta. Hacenenune 3To 3anHu-
MaJioCh OXOTOH, PHIOOIOBCTBOM M COOMPATEILCTBOM, BO3/IEIbIBaAs
naxe Hanbonee HermosoaopoaHbie 3eMiid. Cneabl 3TOro 3aceneHust
Ha Tepputopun Cpenueit Ilosbum CBHAETENBLCTBYIOT © Haneko
MAyIelk y)Xe HEONUMTH3aLMM €ro XKU3HM U KyJbTypbl. IlpoBenen-
HBIE apXEOJOTHYECKME MCCIIEMOBAHUA HAa HECKOJbKHMX Tit CEIEHMAX
310l KynbTypsl (CtobHuua-TumMopry, BeeB. LETpKC Bk e, Ocbs-
kyB 1 KoxneB, BGeB. cepa 13K« €) COHapy>XHUB4IOT M. Jp. CJI€bI TIPC 4-
HOTO JKWJIOBOTO CTPOMTENLCTBA TUIA 3EMIIAAHKU WJIM HA3€EMHOTO0. -
TH OTKDPBLITHS TIO3BOJIAIOT IfONAraTh, YTO HEKOTOPBIE TIIEMEHA ITOMH
KynbTypbl TIEPELUIM HA Hale# TEPPHTOPHMM OT KCYEBOIO K CCea-
JioMy 06pa3y xu3nu. KepaMuuecknit MHBEHTApb, TaK U3 MCCENEHL.i
KaK M3 JAPYrMX CTOSIHOK, MaTepuanoM, CTHIIEM M TEXHMKOH M3ro-
TOBNEHMS OOPAL[IETCS K KEPaMHUYECKUM TO3THEHECIIMTUYECKKM
M paHHEOpPOH30BBLIM. 3aTO KPEMHEBbI HHBEHTaph CIICCOOCM M3-
FOTOBNEHMS HAIIOMMHAET KPEMHEBBIE M3JIENMS KOHEYHCME3OJUTH-
YECKUX KyJIBTYP: XOMHUUKC-TIEHLKOBCKCI KyJNbTYPbl M sIHMCIABHL-
KOM KyJbTYpbl (KoMIexTbl THiia «L1€nkm»). ‘

Oxono IIl TeicAYEneTHst KO H.3. TOSIBUJIACh HA TTOJILCKOM 3emJe
KyJbTypa LIHYpOBO# kepamuku. OHa Chirpana OrpoMHY poOJib
B IIPOLECCE KYJIbTYPHBIX TepeMeH, 00pa3sylroiux HOBblf 06nnK
EBpontel B KOHLIE HeonuTa. M3 o0lLuerc mpouecca mepeMeH, Kaxue
y 3TMX IUTEMsIH TPOM30OLUIM, Ha Tepputopun Cpexnnedt Ilonbmu
OMKe M3BECTEH TOJILKO OOPSAI MOXOPOH. DTO 3a0HHO €ONHCTBEH-
Hasi HEOJMTHYECKast KyabTypa, KoTopas Ha oOcyxmaemcit 3aech
TEPPUTOPUM OCTABUIIA YEIOBEUCCKUE 3aXOpOHEHUS. 3HaeM 6 ckeaeT-

HBIX MOTHMIIBHUKOB. OTH OOBEKTHI  OpalflOTC K MOIMJbHUKaM
3TOl KyJbTyprl B Manononbiue. OHYU TOBOPAT B HOMBL3Y, ObiTh
MOJXET, OCEMNOro ofbpa3a KU3HM HACENEHHS, a PACIOII KEHKE X
Ha pexkax M OKOJIO BOJACEMOB yKa3biBAaeT, KakK KaXeTCsi, HAa 3BEH-
TyaJlbHOE 3aHATUE XMBOTHOBOLCTB(M M TAcTywiecTBcM. Bomburce
KOJIMYECTBO CTHIIETOB, HAKOHCYHUK(B K(IIMH K CTPEN M Takxe
TOIIOPKOB M CEKMP BbI3bIBAET MPEATIONCIKEHHE O CPABHUTENBHO Pac-
IIPOCTPAHEHHCM TIPHMEHEHUMN CPYXKHA.

OIOXA BPOH3bI

Panuuii mepropa 3moxu Op. H3bI, AAIOLIMICA JIETKO BLIAEIUTH
B Cunesnu u B 10xHOI Benuk« rionbiue, Ha teppuropun CpemHeit
Ienpiy He pasnuMyaeTcs YPE3MEPHO OT MPEABIAYLIEH Mitaalei
JMOXH KaMHs. MI3MEHEHME XO3SIMCTBEHHBIX OTH IIEHMI SABISAETCA
30€Ch HE3HAYMTENBHBIM M OYE€Hb CIIC3JanblM, MEMIECHHO TIpe-
obpa3oByeTcs TOXe HAaACTpOiike. TlepBoit, BronHe «OGPOH30BOIM,
KyJbTypoit Ha Tepputopum Cpeineit ITonbluu sBnseTcs TLMHEL-
Kast KynbTypa. Ha BO3HMKHOBEH).€ €€ CJIC KHIMCh INIEMEHTBI KyJlb-
TYP KEpaMHKH TIpeOeHYaTo-fiIMOYHCH M LIHYPOBCH KepaMHMKH
C CWJIbHBIMM BJIMSIHUSMH MBEHbCKCii KynbTypbl, U, ObITh MOXET,
I0XKHO-4ye1ckux kyprancB. Tepputopuio Cpeaneit Ilonbiun noytn
LEJIMKOM 3aHsyia JyOeHckasi rpyrmia 3Toil KynbTypel. Mcye3HoBe-
HHE TI[MHELKCH KyJbTYypPbl TPHX¢ AUT Ha micnosuHy 11l nepuoma
N Xu Opcu3pl (MOHT.).OTCT NIPCLECC ABNAETCS CXCAHBIM C pas-
BUTUEM T. Ha3. NyA3KCH (a3bl, XapakTepU3UpyloUieincs cMelat-
HBIMM MaTepHanaMu, TUIMHEUKC-JIyXKHLIKHMH.

KoncrantunoBckas rpynma jyA3Kkcit ¢pa3bl pa3Buiach Ha TEPpH-
TOpHM, KOTOpas Obina mpexae 3aHsTa JiyOeHcKe# rpyrmic M Tim-
HeuKCil KynbTypbl. Jlyulle BCEX M3BECTHbI €€ M. IMIILHUKK, BpI-
paxkeHueM OOILMX EPEMEH SIBIIAETCA M. AP. HEPEXCH N3 CKENETHCTO
06psina B Tpynocoxokenne. CaMbl€ CTapble IICTPeOeHNS 9TOM IpyITIb
MMEIOT TONBKO HEMHOXKO COXOKECHHBIE YEJIOBEYCCKKE CKENEThI
(Kpokopuule, BCEB. ILIonkoe), uiu cnabo mepexxennbie (K-
CTAaHTHHYB, BCEB. JIyA3K0€), HO Mnamuue ncrpedbenns u3 keuna Il
nepuoia 3MOXU OpOH3BL 3aKIIOYSIOT YKE CHIIBHO TIEPENIKEIHLIC
xoctu (CtooHuua-TumMopry, BoeB. METPKC BCKCE).

CpenHenonbckas TPYIna JIyXUUKOH KyJbTYpbl BbIP. CJIa B JApY-
roit monosuse 1II mepmopa smoxu Opon3bl (MOHT.) Ha OCHOBE
KOHCTAaHTHHOBCKOM I'PyNIbI JyA3KCH ¢a3pl. MaTtepuanbl KOHCTaH-
THHOBCKOM M CPEIHENOJILCKOM TPyilii B WX HavanbHCH ¢aze uHorzma
TPYAHO pa3MyuTh. Jlyuyiue BCEX UCCAEAOBAHbI MHC FOJIETHHE
TUTOCKME MOTMJIBHMKH C TPYNCCOXOKEHV.EM, C YPHOBbIMH M 0e3yp-
HOBBLIMH rorpebenusmMu. IlosHce pasBuUTHE 3acerieHusi CpeliHe-
YIOJIbCKOM I'PYIMBI JIYKUUKGH KyJbTYpbl IPUXOLUT Ha 1V mepuca
30X Opon3bl. 3aceneHne B 3TOT MEPUCH TIPOABIAET OONBILOM
auHaMu3M. C pOJIHOM, CPaBHMTENbHO TYCTO 3aCENEHHCH TeppH-
Topuu Mexny Ilumuueit v Bb3ypceit, Bepxuelr Baprtcit a cpeaneit
Bucnoit pacipoCTpaHsAeTCs OHO B }0XKHO-BCCTOYHCM HAIIPaBieHUM
ply6b 3eMenb npaBoro Gacceitma ITummupl. Bemyumm cccymoM
CTAaHOBMUTCS Ba3a C UIMPOKUM OTBEPCTBHEM, C GEpErcM rOpH3OH-
TaJibHO BBHIABHHYTBHIM HapPyXy, C LMIIMHIPUYECKCH IIEHKC it U B3y-
TBIM TYJIOBHIEM, Oorato yxpameHHas JonbnenueM, Ilccenenus
OCHOBBIBJIM Ha CYXOM MeCT€, Ha BO3BBILLEHHCCTSX Y&CTO BBIIBH-
HYTHIX B peuHslie Jomuebl (Bexuyne Jlrotomepck, Opxys B ce-
Paa3KkoM BOEB.) WJIM Ha CCTPOBOBMIHBIX BO3BSULICHHOCTSIX CPeaH
nyroB (Cro6mmia-TimMcprH, CT. 3 B METPKOBCKOM 3028;). OCTaTKM
JIMTERHBIX GOPM CBHAETENILCTBYIOT O 3HaHMM OpOH30BOM MeTal-
Jyprau (Bexuyue u Jobpoup B Cepai3KeM BC2S., Omurwink
B KajiuckoM BoeB.). CylLCCTBOBaFN¢ npoq;ew'{onajmncﬁ cuerAa-
JIM3ALMH, BHIPAKEHHEM KOTOPCH SBIACTCS METAINTYPTUA yxe GbIIO
TNPUYNHON BO3HMKHOBEHUs1 pa3fena 3aHaiHit. B koHure V mepuona
3M0XM OPOH3BI DPAa3BMTME 3ACENEHMSA CPEIHENONBCKC M TPYIMIbI
JIY)KHMOKOM KyNbTYpbl MoaBepraercs 3agepxkanuto. Tepputopus
€& BIIMAHUI 3HAYMTENILHO YMEHbLIMIach, MeHblre ObLI0 ToceneHuix
M MOTHJIBHHKOB. K BO3pOX/JI€HIIO 3TOM TPYIMibI PUBEIU TOJILKO
KYJbTYpPHblE TIPOLCCCHI B PaHHEl IMoxe xkeesa.



SUMMARY

The cultural changes taking place at the turns of
epochs, periods or .cultures arise on the basis of the
economic and social transformations. At the turn of the
Neolithic and the Bronze Age the discovery of bronze
smelting played the chief role in the process of these
changes.

In the beginning of the Neolithic Age (in the 5th
millenium B.C.), the territories of Central Poland were
still occupied by the human groups leading the primi-
tive life of hunters and fishermen which was typical
of the late Mesolithic Age. These lands for the most
part sandy and infertile were not attractive to the
ancient farmers and that is why there are no distinct
traces of the Danubian cycle settlement. It was not
before the groups of population of the Funnel Beaker
culture settled in Central Poland that the neolitization
of these territories took place. Owing to its economy
based on farming and stock-breeding, this folk did
not attach great importance to the soil and therefore
occupied the basins of the Bzura, the Pilica and the
upper Warta rivers (about the fourth millenium B. C.).
In the history of the tribes of the Funnel Beaker
culture in the territories in question, three phases of
development can be distinguished. Phase I, known as
the Sarnowska phase in the Polish archaeology, cor-
responds to the oldest chronological horizon of this
culture. This phase is represented, among others, by
the settlement of Wdowin, Piotrkéw Voivodship, in
which a small amphora with a slightly funnel-shaped
neck was found. Phase II, the Wiérecka phase, was
the period of full development of this culture in the
area between the Bzura and the Pilica rivers (the
end of the fourth and the beginning of the third
millenium B.C). Most of the finds of interest to us
are dating from this period. Phase III, the Lubonska
phase, — the decline of the Funnel Beaker culture
settlement which was taking place in the period from
2600 to 2450 B.C. Only several sites of this phase
have been known to us so far. When the tribes of
the Funnel Beaker culture were still living in this
territory, other groups of people appeared here, some of
them only transitionally (the Globular Amphora cul-
ture), the others settled for a long time (the tribes
of the Comb-Pit Pottery culture and those of the Cor-
ded Pottery culture).

The tribes of the Comb-Pit Pottery culture appeared
in this territory at the close of the 2nd and in the
beginning of the 3rd period of the Polish Neolithic Age.
These tribes whose economy was based on hunting,
fishing and gathering were satisfied even with the
poorest soil. The traces of their settlement in Central
Poland give evidence of the far-advanced neolitization
of their life and culture. The excavations carried out
on several settlements of this culture (at Stobnica-Trzy-
morgi, Piotrkéw Voivodship, at Osjakéw and Kochlew,
Sieradz Voivodship) have revealed, among others, traces
of dwellings: subterranean huts and houses built on
the surface of the ground. On the basis of these
discoveries, we can assume that in the territory under
discussion some nomadic tribes of this culture adopted
the settled life: The pottery found on these settlements
and at other sites shows connections .with the late neo-
lithic and early Bronze Age ceramic materials as far
as its fabric, style and technique are concerned. On
the other hand the flint inventory bears resemblance,
as to the way of its making, to the flint objects of
the late mesolithic cultures — the Chojnice-Pienki and
the Janistawice cultures (the Ciolki type assemblages).

About the third millenium B.C., the Corded Pottery
culture appeared in the Polisch territories. It played
a great role in the process of the cultural changes which
were shaping the new face of Europe at the close of
the Neolithic Age. Out of the changes which were
taking place among these tribes in Central Poland, it
is only the change in burial rite that is really known
to us, and the Corded Pottery culture is the only
neolithic culture which left human burials in the
teritory under discussion. Six cemeteries consisting of
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inhumations were discovered. These cemeteries show
connections with those of ,Little Poland” assigned to
the same culture. They suggest that this population
may have led a settled life. Being situated on rivers
and water reservoirs, they also seem to indicate that
these people may have been stock-breeders and herds-
men. On the basis of a considerable amount of daggers,
spear-heads, arrow-points and axes, a supposition can

be made on the fairly common use of weapons.

The Bronze Age

In Silesia and in southern ,,Great Poland”, the early
period of the Bronze Age is easily distinguishable where
as in Central Poland the difference between this
period and the preceding younger Stone Age can be
hardly noted. The changes in economic relations was
insignificant and, to a great degree, retarded; the
superstructure was changing slowly. The Trzciniec cul-
ture was the first fully ,bronze” culture to be in
the territory of Central Poland. It originated from
the elements of the Comb-Pit Pottery and Corded
Pottery cultures with the strong influences of the Iwno
culture and- perhaps of the southern Czech Barrow
culture too. The territory of Central Poland was
almost entirely covered by the Xubno group of the
Trzciniec culture. The decline of this culture took place
in the middle of the III period of the Bronze Age
(Mont.). This process and the development of the
so-called Y¥o6dz phase were concurrent. The mixed
Trzciniec-Lusatian. materials were typical of the %6dz
phase.

The Konstantynéw group of the E6dz phase develo-
ped in the territory which been occupied by the
Lubno group of the Trzciniec. The cementeries assigned
to this group are well-known to us. The general trans-
formations are reflected, among others, in burial rite:
the inhumation rite changing into the cremation one.
The oldest graves of this group contained the human
skeletons which had only caught fire (at Krokorczyce,
Plock Voivodship) or had been partly burnt (at Kon-
stantynéw, %6dz Voivodship) but the later graves,
dating from the close of the III period of the Bronze
Age, contained strongly burnt human bones.

The Central-Polish group of the Lusatian culture
arose on the basis of the Konstantyndéw group of the
16dz phase in the second half of the III period of the
Bronze Age (Mont.). Sometimes it is very difficult to
distinguish the materials of the Konstantynéw group
from those of the Central-Polish group in its initial
phase. The best examined are the long-lasting ceme-
teries consisting of cremations (with or without urns).
The full development of the settlement of the Central
Polish group of the Lusatian culture took place in the
IV period of the Bronze Age. The settlement of that
time was very expansive. From its fairly densely
occupied motherland between the Pilica, the Bzura, the
upper Warta and the middle Vistula rivers, it spread
south-eastwards over the right basin of the Pilica
river. The most characteristic vessels were wide — mou-
thed, big-bellied vases with a horizontally outurned
edge and a cylindrical neck. They were richly orna-
mented with grooves. The settlements were established
in dry areas on uplands often advanced towards the river
valleys (at Bechcice, Lutomiersk, Orchéw, Sieradz
Voivodship) or on island-like elevations in the meadows
(at Stobnica-Trzymorgi, site 3, Piotrk6w Voivodship).
The remains of moulds found there give evidence of
bronze smelting having been known, (at Bechcice and
Dobron, Sieradz Voivodship, and at Oszczywilk, Kalisz
Voivodship). The industrial use of metal may be treated
as a sign of the specialization of labour. At the close
of the V period of the Bronze Age, the development of
settlement of the Central-Polish group of the Lusatian
culture was restrained. The area of its spread grew
smaller and the number of its habitation sites and
cemeteries decreased. It was not before the early Iron
Age that new cultural processes brought the revival of
this group.
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ANDRZEJ JACEK TOMASZEWSKI

CMENTARZYSKO KULTURY GROBOW KLOSZOWYCH NA STANOWISKU
»KOSUMCE” W RADWANKOWIE, WOJ. SIEDLECKIE

MOTWIBHMK KVJIBTVPBI KJIEIIEBBIX ITOTPEBEHUIT HA CTOSIHKE , KOCYMIIE”
B M. PAIBAHKYVYB, BOEB, CEOJIELIKOE

A CEMENTERY OF THE ,CLOCHE GRAVE”

CULTURE AT THE KOSUMCE SITE AT RADWANKOW,

SIEDLCE VOIVODSHIP

Stanowisko polozon. jest na wydmie, na pn. od
centrum wsi Radwankéw i okolo 150 m na wsch.
od drogi Warszawa-Deblin. Wydma ma ksztalt
nieregularnego owalu o wymiarach 140X60 m,
zorientowanego N-S, i wysunieta jest najbardziej
na pn. z pasa wydm utworzonych na obszarze
nizszego tarasu nadzalewowego (tzw. praskiego)
Wisty, podcinajgcej ‘taras w odleglosci ok. 300 m
na zach. od stanowiska. Caly pas, zajmujgcy ob-
szar ok. 9 ha, zwany jest przez miejscowg ludnos¢
,»Na Gérach”. Teren stanowiska, bedacy nieuzyt-
kiem i znacznie zniwelowany wskutek gospodar-
czej eksploatacji piasku, wyraznie wyodrebnia sie
w okolicy, wznoszgc si¢ na wysoko$¢ w przybli-
zeniu 2,5 m ponad otaczajagce go z trzech stron
pola uprawne. Wydmy ciggngce sie na pid. od
stanowiska zostaly niedawno zadrzewione szkéltkag
lasu sosnowego.

O nazwie stanowiska zadecydowal fakt, ze
wlascicielami obszaru wydmy i przylegajacych
po6l sa rolnicy z odleglej o 5 km wsi Kosumce,
wchodzgcej juz w obreb wojewodztwa warszaw-
skiego. Stanowisko odkryte zostalo w trakcie ba-
dan powierzchniowych przeprowadzonych przez
R. Schilda w 1963 r. Odnotowano woéwczas wy-
stepowanie na powierzchni wydmy ceramiki kul-
tury grobow kloszowych oraz zebrano nieliczne
materialy mezolityczne i przepalone fragmenty
ornamentowanej oprawki koscianej. Charakter

obiektu jako cmentarzyska kultury grobow klo-
szowych potwierdzity wstepne badania ratowni-
cze J. Pininskiego w 1965 r., ktory w pld. czesci
wydmy wyodrebnil, zlokalizowal na planie i wy-
eksplorowal 7 zniszczonych groboéw, zalegajacych
na powierzchni w postaci skupisk ceramiki, kosci
i wegli drzewnych. Fragmenty ornamentowanej
kosci pochodzg z zespolu, oznaczonego woéowczas
jako grob 1.

Systematyczne badania ratownicze na cmenta-
rzysku, prowadzone z ramienia Panstwowego Mu-
zeum Archeologicznego w Warszawie oraz Kon-
serwatora Zabytkéw Archeologicznych na woj.
warszawskie pod kierownictwem T. Wegrzyno-
wicz i przy wspoétudziale 6wczesnego studenta ar-
cheologii E. Olana, mialy miejsce w sierpniu 1966
r. i objely obszar ok. 1080 m2 Rezultatem tych
badan bylo odkrycie 24 obiektéw grobowych oraz
4 jam. W nastepnym roku uzupelniajgce prace
wykopaliskowe na stanowisku przeprowadzil E.
Olan. Na obszarze ok. 400 m? wyeksplorowal on
dalsze 4 zespoly grobowe. Ogétem badania syste-
matyczne ujawnily 28 obiektéw grobowych (nr nr
1-28) oraz 4 jamy (Ryc. 1).

Ze zrzutowania planu sporzgdzonego przez J.
Pininskiego na plan badan systematycznych wy-
nika, ze obiekt oznaczony przez J. Pininskiego ja-
ko 1 jest tozsamy z grobem 5 z badan systema-
tycznych. Poniewaz tozsamos¢ te potwierdza ma-
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tyc. 1. Radwanko6w, woj. siedleckie, stan. Kosumce.
Rozmieszczenie grobéw w obrebie wykopoéw z lat 1966
i 1967 oraz grobéw z badan J. Pininskiego

terial zabytkowy z obu obiektéw, zostaly one opi-
sane lgcznie jako gréb 5. Pod tym samym nume-
rem umieszczono takze fragmenty oprawki koscia-
nej znalezione w 1963 r. Dalsze obiekty (2-7) zi-
dentyfikowane przez J. Pininskiego zlokalizowane
zostaly na planie cmentarzyska dokumentujacym
badania stacjonarne i ujete w system numeracji
z tych badan przez przypisanie im numeréow
29—34.

Zabytki z cmentarzyska zlozone sg w PMA pod
nr inw. PMA-III-6299 1. Material kostny oznaczy-
la pod wzgledem antropologicznym dr A. Wier-

! Materiat z ,Kosumiec.. byl przedmiotem nie dru-
kowanej pracy magisterskiej E. Olana. Praca ta zlozo-
na jest w Dziale Dokumentacji PMA na prawach re-
kopisu. Korzystalem z niej jedynie dla zweryfikowania
przypadkéw watpliwych. Przygotowaniem cmentarzyska
do publikacji zajeli sie nastepnie J. Miskiewicz i T.
Wegrzynowicz, Przedwczesna $mieré dra J. Miskiewi-
cza zamknela te prace na etapie ukonczonej doku-
mentacji rysunkowej. W niniejszej publikacji wykorzy-
stuje rysunki zabytkéw wykonane wcze$niej w Pra-
cowni Rysunkowej PMA na podstawie tej dokumentacji.
Jednocze$nie chcialbym zlozyé podziekowanie dr hab. T.
Wegrzynowicz, ktora przekazala mi material do opra-
cowania oraz dr A. Lasocie-Moskalewskiej za oznaczenie
kosci zwierzecych.
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cinska, a wstepne analizy makroskopowe szczat-
kéw zwierzecych wykonata dr A. Lasota-Moska-
lewska. Zamieszczone tu wyniki analiz osteolo-
gicznych byty juz wykorzystane w ramach ogél-
niejszych prac?, na tyle jednak wyrywkowo, ze
pelne przedstawienie ich w niniejszej publikacji
wydaje sie byé¢ uzasadnione. Nalezy jeszcze
wspomnie¢, ze w niektérych drugorzednych szcze-
golach dotyczgcych inwentarza poszezegblnych
groboéw istniejg pewne niezgodnosci pomiedzy
sprawozdaniem z badan, opracowaniem magister-
skim E. Olana, kartotekg sporzgdzong przez T.
Wegrzynowicz i J. Miskiewicza i wreszcie aktu-
alnym stanem materiatow. Nie zawsze tez po-
krywajg sie informacje o zawarto$ci osteologicz-
nej grobow. Czes¢ tych niezgodnoSci wynika
prawdopodobnie z niewielkiego zmieszania mate-
riatow, ktore moglo nastgpi¢ w zwigzku z prze-
prowadzka magazynéw Muzeum. Na og6t roz-
strzygano je, przyznajagc wiekszg adekwatnose
zréodlom starszym. Przypadki watpliwe natomiast
sygnowane s3g inicjalami autora informacji,
umieszczonymi w odnosnym miejscu.

Podane w opisie materialu gtebokosci ukazywa-
nia si¢ obiektéw mierzone byly od powierzchni
ziemi.

OPIS MATERIALU
Grob 1. Zniszczony, kloszowy (?). Na piasku, w

chaotycznym rozrzucie wystapila ceramika i koSci. In
situ, fragment grubosciennego naczynia (klosza?). 1)

" Przydenne fragm. naczynia (klosza?) o powierzchni ze-

wnetrznej, schropowaconej, ciemnobrunatnej, powierz-
chni wewnetrznej wygltadzonej, szarobrunatnej. 2) Frag-
ment naczynia (popielnicy?) o p.z. wySwieconej, czarnej,
p. w. wygladzonej czarnej. 3) Fragment naczynia zdo-
bionego poziomymi rowkami. P. z. slabo wygladzona,
ceglastoszara, p. w. wygladzona szaroceglasta.

Grob 2. Zniszczony, kloszowy (?). Na piasku ulam-
ki ceramiki i kosci oraz fragment tasmy brgzowej. 1)
Naczynie (klosz?) o p.z. silnie schropowaconej, brunat-
noceglastej, p.w. wygladzonej, brunatnoszarej. Wys. 34
cm (Rye. 2¢). 2) Fragment naczynia cienkosciennego z
ornamentem nakluwanym w postaci poziomej linii, z
ktérej zwieszajg sie pojedyncze linie pionowe i uko$ne.
Powierzchnie gladkie, plamiste, ceglasto-z6tto-brazowe.
3) Ulamek plasko-wypuklej w przekroju tasmy brazo-
wej. Dtug. 8 mm, szer. 5 mm, grub. 2 mm.

Groby 3, Kkloszowy i 4, jamowy. Tworzyly zespoél
zorientowany NE-SW. Zarysy jam grobow odlegle byly

2T. Wegrzynowicz: Szczatki zwierzece z cmen-
tarzysk epoki brazu i poczatkbw epoki zelaza na zie-
miach polskich ,,,Wiadomos$ci Archeologiczne” T. XXVIII,
1973, s. 248—249; T. Wegrzynowicz: Niektére za-
gadnienia zwigzane z wystepowaniem kosci zwierze-
cych na cmentarzyskach kloszowych, ,,Wiadomos$ci Ar-
cheologiczne” T. XLI, 1976, s. 263—280.
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Ryc. 2. Radwankéw, woj. siedleckie, stan. Kosumce. Ceramika z grobu 2 (c); z grobu 3 (a,b); z grobu 6 (d)

o 5 cm i nie zdradzaly ukladu stratygraficznego (Ryc.
3a, b).

Grob 3, kloszowy. Ukazal sie na gleb. 25 cm. Klosz
uszkodzony w czeSci przydennej, stat dnem do géry w
slabo zaznaczajacej sie jamie. Nie zawieral popielnicy.
Na dnie grobu, w obrebie wylewu klosza, lezaly 2 spo-
re fragm. duzego naczynia, strong wklesta, wewnetrzng,
ku goérze. Na nich spoczywaly liczne, stabo przepalone
ko$ci, przemieszane z ziemig. W goérnej czeSci wypetinis-
ka klosza znajdowaly sie pret zelazny z nitem, utamek
przedmiotu brgzowego oraz ulamek drucika brgzowego
(Ryc. 3a-c). Slady patyny stwierdzono r6éwniez na ko$-
ciach. Na dnie jamy grobowej ponadto tasmowate ucho.
1) Klosz chropowacony z karbowana krawedzig, lekko
rozchylong na zewnatrz. P. z. jasnobrunatna, p. w. wy-
wygladzona, brazowoszara. Sr. wylewu 40,9 cm (Ryc. 2b).

2) Cze$¢ naczynia z gladzong szyjka i chropowaconym
brzu$cem (zrekonstruowana z fragmentéw lezacych w
wylewie klosza). Listwa tréjkatna w przekroju. P. z.
brazowa, p. w. wygladzona, jasnobrunatna. Sr. wylewu
23,6 cm (Ryc. 2a). 3) Ucho tasmowate o gtadkich, jasnobru-
natnych powierzchniach. Szer. 2 cm. 4) Fragment zelaz-
nego okucia z nitem, na zewn. stronie 2 poprzeczne
zlobki. Zachowana dlug. okucia 16 mm; dlug. nitu 16
mm (Ryc. 4j). 5) Plaski stop brazowy o wymiarach
4x 6 mm. 6) Lukowato wygiety fragm. brazowego dru-
cika, okraglego w przekroju. Diug. 15 mm, S$redn. 1
mm. 7) Przepalone ko$ci mezczyzny w wieku maturus
(30—50 1.).

Gr6b 4, jamowy. Odlegly o 5 cm od sasiadujgcego
z nim od strony NE grobu 3. Ukazal sie na gieb. 24 cm.
Jama, owalna w planie (§red. 40 x50 cm) i nieckowata
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Ryc. 3. Radwank 6w, woj. siedleckie, stan. Kosumce.

Plan (a), profil (b) grob6w 3 i 4 oraz przekr6éj grobu

3 (c). Zelazne okucie z nitem (I). Legenda odnosi sie

do wszystkich planéw i profili zamieszczonych w arty-
kule

RUDO - BRAZOWA

PIASEK

ZIEMIA
BRUNATNO - SZARA

w profilu, gleb. 25 cm. W cze$ci' SE zniszczona. W sza-
rym, piaszczystym wypelnisku liczne, dobrze przepalo-
ne ko$ci oraz przedmioty zelazne (Ryc. 3a, b). 1) Oku-
cie z taSmy zelaznej wygietej w owalng obrecz polgczo-
ng dwoma nitami. Obrecz i sklepane na jej powierzchni
glowki nitow zdobione 3 podluznymi zlobkami. Konce
tasSmy (jeden nieznacznie uszkodzony) lagodnie zaokrg-
glone. Dlug. 24 mm, szer. 12 mm, $wiatlo 12x20 mm
(Ryc. 4c). 2) Owalne okucie z taSmy zelaznej we frag-
mentach z 3 nitami, zdobione dookolnie na pow. zewn.
2 podluinymi rowkami. Dlug. zrekonstruowana 69 mm,
szer. przeSwitu w partii $rodkowej 8—10 mm, szer.
tasmy $rednio 7,5 mm (Ryc. 4b). 3) Pret Zelazny o pro-
stokatnym przekroju, lukowato wygiety oraz wigzacy
si¢ z nim zapewne fragment. Na jednym z wezszych
bok6éw preta asymetryczne zabki. Koniec, w strone kto6-
rego pochylone sa zabki, pozbawiony nacieé, drugi ula-
many, a pobliskie zabki starte. Fragment pochodzi naj-
pewniej z czeSci trzpieniowej, pozbawiony jest zgbkow,
ale posiada wypitowane wyciecie. Dlug. krzywizny pre-
ta 97 mm, szer. boku zagbkowanego 1,5 mm, szer. boku pro-
stopadlego do niego 3 mm, wymiary czeSci nie zgbko-
wanej 1x1 mm, wymiary fragmentu w cze$ci z wycig-
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Ryc. 4. Radwank 6w, woj. siedleckie, stan. Kosumce.

Zabytki zelazne: z grobu 3 (j); z grobu 4 (a—e)i); z

grobu 27 (f); luZno znaleziony (h). Oprawka ko$ciana z
grobu 5 (g)

ciem 1x25 mm (Ryc. 4a). 4) 3 ,haftki” zelazne z preta
o prostckatnym przekroju: a) wygieta, o owalnej petli.
Jeden koniec odgiety, drugi utamany. Dlug. okazu 22
mm, dlug. krzywizny 28 mm, szer. przeswitu 8,5 mm
(Ryc. 4i); b) wygieta, o okraglej petli. Kofice nieréwnej
diug. odgiete, krétszy z nich nieznacznie rozszczepiony.
Dlug. okazu 21 mm, dlug. krzywizny 23,5 mm, $redn.
przeswitu 7 mm (Ryc. 4a); c) fragm. nézki. Konce od-
giete, nier6wnej dlug. Dlug. fr. 85 mm (Ryc. 4e).
5) Przepalone ko$ci zwierzece nalezgce do krowy (fr-y
kregéw, krag ogonowy, fr-y kosci udowej, ko§¢ nad-
garstka, fr-y dalszej nasady kosci promieniowej, fr. ze-
bra, fr-y czlonéw palcowych I i II, fr-y blizszej nasady
i trzon koSci piszczelowej, fr-y ko$ci ramiennej, rzepka
§rédreczno-palcowa, fr-y kosci skokowej), owecy lub ko-
zy (fr-y piszczeli, fr-y czlondéw palcowych I i III, fr-y
i glowka kosci udowej, fr. talerza, fr. chrzastki zebro-
wej, fr. gtéwki zebra, fr. zuchwy, fr. zeba, fr. lopatki?,
fr. czaszki?), owcy (dalsza nasada ko$ci ramiennej —
bloczek), konia (fr. dalszej nasady piszczeli, fr. ko$ci u-
dowej, rzepka), psa lub innego miesozernego (czlon pal-
cowy II), ptaka (fr-y koSci dlugich), jelenia? (fr-y ro-
gu?) oraz do nie zidentyfikowancgo gatunku (fr-y zeber
i kosci czaszki).

Gréb 5, zniszczony, kloszowy (?). Na powierzchni
ziemi skupisko ceramiki, kosci i wegli drzewnych. Ze
skupiska tego mialyby, wg notatki J. Pinskiego, pocho-



dzi¢ takze fragmenty oprawki. ko$cianej, zebrane w
1963 r. 1) Fragmenty naczynia chropowaconego (klosza?)
z karbowang krawedzig. P. z. ceglastobrunatna, p. w.
wygladzona, czarnoszara. 2) Fragmenty naczynia z glad-
ka, rozchylong szyjka, oddzielong sko$nie nacinanym
walkiem od chropowaconego brzusca, P. z. brunatnosza-
ra, p. w. wygladzona, szarobrunatna. 3) Fragmenty
czernionego, nie ornamentowanego naczynia i fragment
ucha tasmowatego, pochodzacego zapewne z tego naczy-
nia, Pow. gladkie .4) Fragmenty misy z lekkim wgie-
ciem pod krawedzig. P. z. gladka, jasnobrunatna, p. w.
wygladzona, szarobrunatna. 5) 3 fragm. oprawki koScia-
nej ksztaltu rurkowatego ze §ladami patyny brazowejna
obu powierzchniach. Na stronie zewn. zdobienie w po-
staci rytych okregéw z zaznaczonym S$rodkiem, na og6t
w nieregularnych odstepach. Jeden z fragmenté6w nale-
zal do czeSci koncowej oprawki, jak na to wskazuje
zagladzenie i spatynowanie jego krawedzi. Diug. fragm.
27, 23 i 21 mm, §redn. ok. 12 mm (Ryc. 4g). 6) Przepalo-
ne kofci mezczyzny (?) doroslego (20—40 1.).

Grob 6, zniszczony, kloszowy (?). Na gleb. 58 cm
kilkadziesiagt skorup, ktére tworzyly pasmo diug. 130 cm
i szer. 35 cm, zorientowane NW—SE, Koéci nie odnoto-
wano. Obiekt znajdowatl sie na skraju wybierzyska i u-
legl zapewne osunieciu. 1) Dno i przydenne czesci brzusca
naczynia grubo$ciennego (klosza?) o przecieranej po-
wierzchni. P.z. brunatna, p.w. wygladzona, czarna. Sredn.
dna 16 cm. 2) Gérna cze$¢ naczynia (popielnicy?) o p. z.
wygladzonej, brunatnoceglastej, p. w. wygladzonej, jas-
nobrunatnej. Sredn. wylewu 18,2 cm (Ryc. 2d). 3) Fra-
gmenty cienko$ciennego naczynia zdobionego na brzu$cu
guzkiem, od ktérego odchodzi poziomy watek jodelki.
4) Fragment tasmowatego ucha o jasnobrunatnych po-
wierzchniach.

Gré6b 7, jamowy. Strop jamy grobowej, naruszony
podczas orki, na gleb. 25 cm. Zarys nieregularny, owal-
ny, fredn. 25 i 35 cm, zorientowany NW-—SE. Jama
nieckowata gleb. 15 cm, wypelniona zbitymi ko$émi
(Ryc. 5). 1) Przepalone ko$ci dziecka w wieku powyzej
infans I (7-? L).

Groéb 8, jamowy. Strop jamy na gleb. 30 cm, tworzyl
w planie kolisty zarys o $redn. 40 cm. W profilu jama
miala ksztalt niecki o gleb. 25 cm. W wypelnisku drob-
ne, dobrze przepalone ko$ci, utozone w dwie warstwy
— przydenng i stropowg (Ryc. 6). 1) Przepalone ko$ci
kobiety (?) w wieku adultus (20—40 1.). 2) Liczne kosci
zwierzece: trzony kregdéw krowy (?) oraz czlon palcowy
konia, )

Grob 9, zespbél grobow: popielnicowego (9a) i klo-
szowego (9b), w czystym piasku w odleglo$ci 10 ecm od
siebie. Dno popielnicy z grobu 9a posadowione 25 cm
powyzej dna popielnicy z grobu 9b (Ryc. 7).

Gr6b 9a, popielnicowy, Popekana i uszkodzona w
gérnej czeSci popielnica ukazala sie na gieb. 30 cm. W
jej wylewie umieszczone bylo dno silnie spekanego na-
czynia (T. W.), ponizej za§ weciSnieta w popielnice mi-
sa (Ryc. 7). W popielnicy slabo przepalone ko$ci, cze§é
ze $ladami patyny brazowej. 1) Naczynie chropowacone
(popielnica). P. z. brunatna, p. w. szorstka, lepiej wygla-
dzona w goérnej partii, szarobrunatna. Sredn. dna
11,5 cm (Ryc. 8b). 2)) Misa o pow. wygladzonych, jasno-
brunatnych. Sredn. wylewu 19 cm (Ryc. 8a). 3) Przy-
denna cze$¢é naczynia z wylewu popielngcy. P. z. bru-
natnoceglasta (T. W.). 4) Przepalone ko§ci mezczyzny w
wieku wczesny maturus (30—40 1.).

Ryc. 5. Radwank6w, woj. siedleckie, stan. Kosumce.
Plan (a) i profil (b) grobu 7

Grob 9b, kloszowy. Zwrécone do gbéry dno speka-
nego klosza ukazalo si¢ 10 ecm na N i 10 cm ponizej
uszkodzonej krawedzi popielnicy z grobu 9a. Otluczony
na calyng obwodzie wylew klosza oparty byt o bark na-
krytej przezen pcpielnicy, ktérg oslaniala ponadto mi-
sa, lezaca w jej wylewie dnem do géry (Ryc. 7). Popiel-
nica zawierala slabo przepalone koSci (fragm. czaszki
zgrupowane byly na wierzchu) oraz fragm. przedmio-
tow brazowych. Na niektérych kosciach rdzawe nacie-
ki, sugerujace obecno$¢ przedmiotéw zelaznych. 1) Klosz
o wygladzonej, celowo utraconej szyjce, oddzielonej od
chropowaconego brzu$ca uskokiem, ktéry podkrelaja 3
pary dolepionych guzkéw. Pow. jasnobrunatne, wewn.
wygladzona. Sredn. dna 12,5 cm (Ryc. 8c). 2) Popielni-
ca zdobiona doikami palcowymi. P. z. wygladzona (sta-
biej w czeSci dolnej), jasnobrunatna, p. w. wygladzona,
brunatna. Wys. 22,5 cm (Ryc. 8e). 3) Nieforemna misa.
P. z. zniszczona (pierwotnie zapewne wygladzona), czar-
nobrunatna, p. w. wygladzona, czarna. Sredn. wylewu
19 cm (Ryc. 8d). 4) Ulamki drutu brazowego, okraglego
w przekroju. Sred. 1,5 mm. 5) Nieforemny stop brazowy
przylegajacy do koSci czaszki., Wymiary 8x5 mm. 6)
Przepalone ko$ci kobiety w wieku adultus (20—30 k.).

Gréb 10, popielnicowy, zniszczony. Na gleb. 35 cm,
w obrebie stabego zaciemnienia, dno spekanej misy, na-
krywajgcej zmiazdzong popielnice, w ktérej znajdowaly
sie¢ nieliczne, drobne kosci (Rys. 9). 1) Popielnica — ku-
bek z taSmowatym uchem szer. 2 cm, P, z. wypolero-
wana, czarna, p. w. wygladzona, czarnobrunatna. Wys.
13 cm (Ryec. 10f). 2) Misa z wgieciem pod krawedzia.
P. z. wygladzona, brunatna, p. w. wygladzona, czarno-
brunatna. Wys. 8 ecm (Ryc. 10e). 3) KoSci dziecka w
wieku infans (0—3 L).

Gréb 11, kloszowy. Skierowane ku gérze dno. klo-
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Ryc. 6. Rad wank 6w, woj. siedleckie, stan. Kosumce.
Plan (a) i profil (b) grobu 8

sza nakrywajgcego popielnice ukazalo sie¢ na gileb. 40 ecm
Calos¢ w prostopadtosciennej jamie gleb. 50 cm i wym.
w planie 55x65 cm, zorientowanej NE—SW. Dno
i brzusiec klosza spekane i wcisniete cze§ciowo do
wnetrza grobu. Popielnica nieznacznie uszkodzona, przy-
kryta zmiazdzong misa, zwr6cong dnem do géry. Popiel-
nica pochylona ku S, w niej slabo przepalone koSci,
niektére ze $ladami patyny brazowej (Ryec. 11). 1) Klosz
o wygladzonej szyjce, z karbowanym walkiem. W cze-
$ci przydennej uko$nie obmazywany, cze$é srodkowa no-
si §lady przecierania patykiem lub wiechciem.stomy. P.z.
brazowobrunatna, p.w. wygladzona, szarobrunatna. Wys.
46 cm (Ryc. 10k). 2) Popielnica zdobiona dotkami pal-
cowymi. P. z. schropowacona na brzu$cu, brazowobru-
natna, p. w. wygladzona, ciemnoszara. Wys. 25,5 cm
(Ryc. 10d). 3) Misa z wgieciem pod krawedzig, nier6wno-
miernej wysoko$ci. Powierzchnie gladkie, brunatne.
Sredn. wylewu 22,5 cm (Ryc. 10c). 4) Przepalone ko$ci
kobiety w wieku adultus (20—30 1.).

Gréb 12, kloszowy. Zwréocone do géry dno Kklosza
ukazalo sie na gleb. 62 cm. Spekany klosz w obrebie
zaciemnienia. Pod kloszem rozlozona i splaszczona po-
pielnica, nakryta misa (Ryc. 12; pozycji dna misy nie
odnotowano). W popielnicy przepalone koéci i przed-
mioty brazowe. 1) Klosz chropowacony z karbowana
krawedzig. P. z. brunatna, p. w. wygladzona, szarobru-
natna. Wys. 40,5 cm (Ryc. 10g). 2) Popielnica — czer-
niona i cienkoScienna — nie zachowala sie. 3) Misa z 1
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Ryc. 7. Radwankdw, woj. siedleckie, stan. Kosumcg.

Plan (@) i profil (b) grobéw 9a i 9b

uszkiem i lekko rozchylong krawedzia. P. z. wygladzo-
na, plamista — brunatnoczarna, p. w. wygladzona, czar-
na. Wys. 88 cm (Ryc. 10h). 4) 3 fragmenty brazowe: 2
ulamki nadtopionego drucika, u jednego konca tasmo-
watego i skreconego woké6l wlasnej osi, u drugiego —
okraglégo w przekroju; kulisty stop brgzowy, przyle-
gajacy do koSci. 5) Przepalone ko$ci kobiety w wieku
pézny maturus (45—55 1).

Grob 13, kloszowy. Zwrocone do géry dno klosza na
gleb. 42 cm, w centrum wyraznego, owalnego zarysu o
wymiarach 60x45 cm, zorientowanego NE—SW. Jama,
gleb. ok. 50 cm, rozszerzona na W w cze$ci goérnej, ni-
zej przybierata ksztalt cylindryczny. Pod spekanym
kloszem popielnica stojaca na podsypce z piasku (kra-
wedZz klosza na poziomie dna jamy). Popielnica, w kt6-
rej otwér wstawiona byla wylewem do géry misa, za-
wierala przepé\lone kosci oraz stop brazowy (Ryc. 13).
1) Klosz chropowacony z karbowang krawedzia, nieco
pogrubiona. P. z. schropowacona, lekko zagladzona pod
krawedzig, jasnobrunatna, p. w. wygladzona, szara.
Wys. 47,5 cm (Ryc. 14b). 2) Popielnica z 3 uszkami, sy-
metrycznie rozmieszczonymi u nasady szyjki. P. z. glad-
ka, brunatna z szarymi plamami, p. w. wygladzona,
brunatna. Wys. 24 cm (Ryc. 14c¢). 3) Misa z 1 uszkiem,
od ktérego zwieszajg sie 3 listewki, tréjkatne w prze-
kroju. Na granicy dna i brzusca oraz czesciowo na dnie
biegnie dookolny rzad plytkich, owalnych dolkow. P. z.
polerowana, brunatna, p. w. wygltadzona, brunatna. Wys.
10 ecm (Ryc. 14a). 4) Nieforemny, blaszkowaty stop bra-



Ryc. 8. Radwankoéw, woj. siedleckie, stan. Kosumce. Ceramika z grobu 9a (a,b); z grobu 9b (c—e)

zowy. 5) Kosci kobiety w wieku maturus (30—60 1.). 6)
Przepalone kosci dziecka w wieku infans I (0—7 1.).

Grob 14, zniszczony (w kloszu?). Na gteb. 45 cm dno
grubos$ciennego naczynia (klosza ?). Ziemia nad nim by-
la poruszona do znacznej glebokosci. Kosci nie stwier-
dzono. 1) Dno i fragment czeSci przydennej naczynia
(klosza?) o p. z. silnie chropowaconej, jasnobrunatnej,
p. w. wygladzonej, szarobrunatnej. Sredn, dna 13 cm.

Gréb 15, Kkloszowy. Zwrécone do goéry, uszkodzone
dno klosza znajdowalo sie¢ 3 cm od dna dotu wecietego
w tym miejscu w humus. Klosz stal w czystym piasku.
Pod kloszem, kilka cm powyzej jego krawedzi, pochylo-
na w strone W popielnica, przykryta odwr6cong do gé6-
ry dnem spekang misg (Ryc. 15). Popielnica zawierata
drobne, przepalone ko$ci. 1) Fragmenty klosza z kar-
bowang krawedzig. P. z jasnobrunatna, chropowacona,
p. w. wygladzona, szarobrunatna. Sredn. wylewu ok.
30 cm. 2) Popielnica — goérna cze$é. P, z. wy$§wiecona,
czarna, p. w. wygladzona, czarna. Sredn. wylewu 11,3
cm (Ryc. 10b). 3) Misa niesymetryczna. P. z. silnie wy-
gladzona, brunatna, p. w. wygladzona, jasnobrunatna.
Sredn. wylewu 15,5 cm (Ryc. 10a). 4) Przepalone kosci
(brak oznaczenia osteologicznego).

Gr6b 16, popielnicowy. Na gteb. 55 cm, w czystym
piasku, dno naczynia z utrgcong czesciag przykrawedna,
nakrywajacego popielnice. Popielnica zawierala prze-
palone kosci. W odleglosci 15—20 cm na E od grobu
znajdowala sie jama 4 (Ryc. 16). 1) Popielnica — ku-
bek z utraconym uchem tasmowatym. P. z. wy§wiecona,
brunatna, czarna na szyjce, p. w. wygladzona, czarno-
brunatna. Sredn. dna 5,6 cm (Ryc. 10j). 2) Naczynie (mi-
sa?) pozbawione celowo cze$ci przykrawednej. Powierz-
chnie wygladzone, brunatne. Sredn. dna 6,4 cm (Ryc.
10i). 3) Przepalone kosSci dziecka w wieku infans I
~ wcezesny (0—3 1.). 4) Przepalone kos$ci osobnika nie okre-

§lonej plci (kobiety?) w wieku wczesny adultus
(20—30 1.).

Gi‘()b 17, Kkloszowy. Zwrécone do géry, zniszczone
dno klosza ukazalo sie na gleb. 55 ¢cm. W nieregularnej

jamie otaczajacej klosz nieliczne przepalone ko$ci oraz
pojedyncze wegle drzewne. Pod kloszem, kilka cm po-
wyzej jego krawedzi, popielnica, w ktoérej wylew wgnie-
ciona byla misa, zwr6cona dnem do géry (Ryc. 17). Po-
pielnica wypelniona przepalonymi ko$émi, kosci czaszki
zgrupowane na wierzchu. 1) Klosz chropowacony z kar-
bowang krawedzig. P. z. ceglastobrunatna, p. w. wygla-

Ryc. 9. Radwank6w, woj. siedleckie, stan. Kosumce.
Plan (a) i profil (b) grobu 10. Fragmenty misy (I); frag-
menty popielnicy (II)
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dzona, jasnobrunatna. Wys. 3¢ cm (Ryc. 18g). 2) Popiel-
nica zdobiona dolkami. palcowymi. P. z. wygladzona,
jasnobrunatna, p. w. wygladzona, ciemnoszara. Wys.
24,5 cm (Ryc. 18i). 3) Misa o p. z. stabo wygladzonej,
jasnobrunatnej, p. w. wygladzonej, czarnobrunatnej.
Wys. 7 em (Ryc. 18h). 4) Przepalone koSci kobiety w
wieku adultus (20—30 1.). 5) KosSci ptasie; nie wiadomo
czy z jamy, czy z popielnicy (A. W.). 6) Czlon palcowy
owcy lub kozy (A. L.—DM).

Groéb 18, zniszczony, popielnicowy (?). Na gleb.
$rednio 43 cm od pow. ziemi drobne fragmenty naczy-
nia cienko$ciennego, niewielka ilo§¢ drobnych przepalo-
nych kostek oraz pojedyncze wegle drzewne. 1) Frag-
menty naczynia o lekko pogrubionej krawedzi. Pow.
gladkie, jasnobrunatne. 2) Przepalone kostki (brak oz-
naczenia osteologicznego).

Gro6ob 19, kloszowy. Zwrécone do gbry dno znisz-
czonego i czeSciowo przemieszczonego klosza ukazalo sig
na gleb. 64 cm. Nie zaobserwowano zarysu jamy gro-
bowej, natomiast w goébrnej czesSci grobu wystapily w
piasku liczne wegle drzewne. Pod skorupami klosza u-
klad 3 naczyn: w dobrze zachowanej misce stala popiel-
nica przykryta druga miska, czeSciowo zgnieciong, zwro-
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cong do géry dnem (Ryc. 19). Popielnica zawierala nie-
liczne, przepalone koSci. 1) Klosz chropowacony z kar-
bowang krawedzig. W gérnej czesci brzusca krzyzujgce
sie grupy réwnoleglych rowkéw, wykon<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>