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HISTORY, STATE AND FURTHER DIRECTIONS OF RESEARCH ON
AMBER WORKING IN THE STONE AND EARLY BRONZE AGES IN
EUROPE!

For the last dozen or so years a very fast increase of interest connected with the
problems of development of social-economic relations among the population groups
of the Stone and Early Bronze Ages has been observed in European archaeology. The
example might even be works devoted to exploitation, working and distribution of
various kinds of flint and stone, obsidian, faience and copper. In literature dealing
with the subject it is stressed that the very prominent factor in studying the deve-
lopment of social-economic ties linking population groups of various regions in
Europe is research devoted to problems of exploitation, working and distribution of
amber. The growing number of publications dealing with this subject proves this2.
Most of them submit the hitherto achievements in this field for criticism. The reasons
lie not only in prominent growth of new reference materials. Numerous circle of
explorers realize that in the field of our interest exist considerable negligences, and
quite many circulating in literature hypotheses often originated in intuition inference.
That is why it seems to be advisable to sum up the hitherto state of research on the
problems of amber working in the Stone and Early Bronze Ages in Europe. This task
and also an attempt to define further research directions are undertaken in this publi-
cation.

The first wider descriptions dealing with the problems of amber working in the
Stone and Early Bronze Ages were carried out during the last 30 years of the 19th c. It
coincided with a great interest in amber in natural sciences, and in particular with an
explanation of the origin of mineral resin (succinite), its physical structure and che-
mical constitution and its distribution in Europe. With an interdisciplinary character
of interest of numerous explorers it was a circumstance promoting the development in
research on primaval amber.

! In this article comprehensive fragments of one chapter of the author’s doctor’s thesis
.,Exploxtatlon, Working and Distribution of Amber in the Vistula Basin in the 4 th and 3 rd mille-
nium B. C.”/,,Pozyskiwanie, przetworstwo i dystrybucja bursztynu w dorzeczu Wisly w IVill
tysiacleciu p.n.e.”/The said thesis was written under the scientific leadership of Professor doctor
Waldemar Chmielewski in the Institute of Archaeology of Warsaw University. Let me express my
«<ordial thanks to the conferring a degree Professor for extensive help and kindness in the course
of preparing the mentioned work.

2 Loze 1969; Okulicz 1973; Schuldt 1974; Rottlinder 1975; Sarnowska 1975.
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In 1872 A. P. Madsen® incidentally described mesolithic and neolithic finds of
ornaments made of this mineral and discovered on the Jutland Peninsula. However,
ten years later O. Tischler’s and R. Klebs’s works were published, which had an
important impact upon further development of ideas concerning the whole complex
of problems connected with exploitation, working and mainly distribution of amber
in the Neolithic and in the Early Bronze Age*. Particularly important up to the pre-
sent day has been R. Klebs’s publication ,,Der Bernsteinschmuck der Steinzeit von der
Baggerei bei Schwarzort und anderen Lokalititen Preussens”. It includes the first
descriptions — made according to quite general typological division — of 434 spe-
cimens of amber half-products and amber ornaments extracted by excavators from
the bottom of the Kuron Artificial Lake in the vicinity of Schwarzort (now Juod-
krante) in the years 1880 - 1882. They were owned by museums in Kdnigsberg and
Berlin. However, undefined number of ornaments of this finds enriched private collec-
tions and have never been subjects of archeological research®. In spite of the fact
that being at the author’s disposal amber products represented stylistic and technolo-
gical variety, they were classified among neolithic finds. Half-products of ornaments.
representing various stages of working make it possible to reconstruct their produc-
tion process. Next, a prominent stock of the author’s information concerning physi-
cal and chemical characteristics of amber became basic for carrying raw material
classification of the examined products. Together with precise drawings of ornaments.
and their scrupulous description, even now — after nearly a hundred years — we are
able to reconstruct and describe again reference material concerning these finds. After
carrying the comparative analysis of occurrence of succinite ornaments in Northern
Europe, the author came into consideration that in this part of the continent 3 re-
gions with the occurrence of different types of ornaments can be separated: East-Bal-
tic, West-Baltic and British. Known to R. Klebs ornaments from the Polish lands were
included among those from the East-Baltic region®. According to R. Klebs and
O. Tischler, produced on the eastern coast of the Baltic Sea (the Kuron Spit, the
Sambian Peninsula) amber ornaments were distributed by means of trade contacts of
contemporary neolithics population to the Polish lands, Ukraine, far eastwords
(nearly up to the Ural Mountains) and northwords (Scandinavia)’. Similar R. Klebs’s
ideas are also included in his next work®.

In 1888 K. Neergaard describes in his work ,,Ravsmykkerne i Stenalderen” neoli-
thic finds of amber ornaments from the West-Baltic region with particular regard
to the Jutland Peninsula and nearby islands®. O. Olshausen, however, carried a wide

3 Madsen 1972,

4 Tischler 1882, 1883; Klebs 1882.

5 According to press informations in 1977 in Gettingen (FRG) some relics from Juodkrante
were found which before the 2nd World War were stored in Kénigsberg museums.

6 Klebs 1882, p. 41-49, 51-52 and appropriate tables.

7 Klebs 1882, p. 41.

8 Klebs 1892.

® Neergaard 1888.
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analysis of occurrence of amber, gold and bronze products in neolithic and early
bronze graves in Central and Northern Europe'®. Very rare cooccurrence of amber,
gold and bronze products is in his opinion the proof of frequent trade contacts bet-
ween the West-Baltic coast and Central and Southern Europe. According to O.
Olshausen this is confirmed by prominent decrease of amber ornaments number in
culture groups of the Bronze Age in Jutland in comparison with their mass occurrence
in neolithic graves and hoards. In the Bronze Age they are replaced by gold and bro-
nze products received by means of amber exchange with population of the Kimerian
Peninsula, the Alps and Transylvania. The beginnings of this exchange took place in
the Late Neolithic, when amber scattered from the North, along the Elbe to Central
Europe.

O. Olshausen’s ideas were criticised by M. Much — an advocate of German ethnic
school in prehistory'!. He supposed that the first distribution of amber beyond the
Baltic area was connected with migration of Aryan tribes who formerly lived in Nort-
hern Europe, west from the Vistula. The mentioned migrations of Indo-Germanic
people (tantamount for him to Indo-Europeans) began in the Neolithic Age, and
the result of them was occurrence of amber ornaments in various places of Central
and Southern Europe, also in Mycenae. A little later mediate trade developed. It
enabled affluence of amber from the Baltic coast. According to M. Much exchange
had to be carried on by stages because in Northern Europe there isn’t even a single
gold or bronze object with characteristics typical of Mycenean culture. East-Baltic
coast, inhabited by tribes of very primitive farming culture (in comparison to the
Aryans), did not participate in trade contacts with Southern Europe at all, until the
Period of Roman Influences. However, the working of amber in the Neolithic Age
hardly supplied the needs of local population.

Similar ideas were also represented by A. Hedinger and G. Kossinna!2. The first
of them supposed that after inhabiting new territories Indo-Germanic population
was deprived of possibilities to exploit the mineral from the Baltic coast and this.
made them seek and utilize amber resurces in a new environment. But G. Kossinna
in both of his mentioned works uttered his opinion that it were northern Indo-Ger-
manic tribes (and mainly of the so called 2nd migration) to dominate as amber distri-
butors in the Neolithic Age to widespread territory of Europe. Especially significant
was the population of the Globular Amphora Culture which after moving to the
territory of contemporary Polish lands and of Eastern Galicia did not want to get
rid of native amber ornaments. In order to import amber from the territory of the
Vistula estuary and from Sambia, the population of this culture had to exchange it
for ,,banded flint”*3. Kossinna was the first to give a broader specification of neoli-
thic finds of amber products from the Polish territories'*.

10 Olshausen 1890, 1891.

11 Much 1904, p. 117 - 134,

12 Hedinger 1903; Kossinna 1909, 1910, 1919.

13 Kossinna 1919, p. 149 - 150.
14 Kossinna 1910, p. 104 - 106; 1919, p. 149 - 151.
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Very essential for the problem of neolithic amber working in the Baltic basin as
a whole are A. W. Brogger’s works!®. Examining very carefully collections of neoli-
thic amber ornaments in all Baltic countries, the author numbers two stylistic trends
so far as the working of the mineral is concerned: naturalistic (Arctic) — shaped in
native tradition, and schematic — shaped under influence of South-European cul-
tures. Except for the occurrence of different beads, pendants and spacers the West-
Balticregion differs from the East-Balticregion in the lack of naturalistic and sche-
matic anthropomorphic representations and also in dissimilarity of zoomorphic
plasticity. According to Brogger on the East-Baltic coast there existed a very strong
production centre and ready ornaments were imported from there to the Polish
territory and westwords up to the central part of contemporary Germany. That centre
also supplied the whole Eastern Europe with amber ornaments. The explorer dated
the occurring on the East-Baltic coast amber products from the end of the 2nd period
of the Neolithic — according to Montelius’s division — to the beginning of the Bronze
Age. Describing button-shaped beads with V-shaped perforation the author stated
that they appeared in the East-Baltic region earlier than on the Jutland Peninsula.
However, V-shaped perforations were known to populations inhabiting various
parts of Europe. This indicates that most probably such a type of perforation could
generate in various regions of the continent irrespectively of each other. A. W. Bro-
gger was the first to introduce the division of pendants including symmetrical and
assymetric forms.

In the 20-ties and 30-ties of the 20th c. the ideas of up to now mentioned explo-
rers were to various degrees accepted and developed by German archeologists: A.
Gotze, W. La Baume, M. Ebert and W. Gaerte!S.

Among Polish explorers, W. Antoniewicz was very much occupied in examining
problems of ancient amber. In 1921 and 1923 he published 2 chapters of doctor’s
thesis ,,The Significance of Amber in Prehistoric Times in Europe” (O znaczeniu
bursztynu w czasach przedhistorycznych Europy) — written in 19177, Apart from
discussing the occurrence of various kinds of fossil resin on the European territory
and of their physical and chemical characteristics, the article includes critical des-
cription of the level of research on amber significance in prehistoric times. Among
others, very accurate are W. Antoniewicz’s doubts concerning chemical analysis
of the mineral and made of it ornaments found in graves of various European cultu-
res. I shall return to this subject once again in further part of the article.

In synthetic study of prehistory of the Polish lands published in 1928 W. Anto-
niewicz accepts O. Tischler’s and A. W. Brogger’s ideas about the origin of amber
-ornaments discovered on neolithic and early bronze sites from the territory of the
right-bank of the Oder basin and the Vistula b'asin”’. According to this explorer on

15 Brogger 1908, 1909.

16 Gotze 1924; La Baume 1924; Ebert 1926; Gaerte 1933.
17 Antoniewicz 1921, 1923.

18 Antoniewicz 1928.
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the Sambian Peninsula and at the Gdansk Bay there existed at the turn of the Neoli-
thic workshhops producing amber ornaments and statues, which were exported to
wide territories of Northern and Central Europe. The main producer of ornaments
was then the population of the Comb-marked Pottery culture. As the result of excha-
nge of amber ornaments, the Baltic producers received among others originating
from Kujawy salt. A great number of various succinite products in megalithic graves
of the Globular Amphora Culture in Kujavia and neighbouring regions prove this.
Migrations of tribes from the North to the South and East resulted in amber distri-
bution on the territories where it had not been known earlier. According to W. Anto-
niewicz there exist close parallels between amber statues from Juodkrante and some
statues of people and birds found in caves near Mnikow. As it is widely known ,, Mni-
kéw relics™ are false.

In 1934 J. Brendsted enumerates 3 phases of development of amber trade on the
Jutland Peninsula, two first of which refer to the Neolithic Age, and the last one fell
in I-III period of the Bronze Age (according to Montelius)*®. The earliest phase falls
in the period of the oldest dolmen graves or in not much earlier times. Then stores
of goods numbering several thousands of amber ornaments were characteristic. They
are located in Northern and Western Jutland, that is in the vicinity of production
centres scattered on the western coast of the peninsula. The second phase falls in
the period of long barrow and cist graves, at which time amber ornaments occur in
masses in the southern part of Scandinavia. However, it was not earlier than in the
3rd phase, when amber became on a large scale a trade object with South-European
countries. This exchange is proved by a large number of gold, copper and bronze
products in graves of the West Jutland Peninsula compared with a very rare occu-
rrence of amber. While expressing his opinion on amber trade for the 2nd time, the
explorer changed his earlier ideas a little?°. He changed the date of the beginnings
of amber exchange with the population of Central — and West-European cultures
to the 2nd half of the 3rd and the beginning of the 2nd millenium c. B. C., when
copper products occur in greater number in the northern group of the Funnel Beaker
culture and in the Single Graves Culture.

In the years 1935-39 appear W. La Baume’s?!, B. Richthoffen’s??, E. Sturms’s??,
and O. Gandert’s?# publications, in which the authors relying on the earlier explo-
rers’ ideas discuss the occurrence of amber ornaments in smaller local areas or inve-
stigate selected problems. From the point of view of territorial and chronological
sphere essential is W. La Baume’s work in which neolithic and later amber orna-
ments inculuded in the collection of the former Museum fiir Naturkunde und Vor-

19 Brgndsted 1934, p. 150.
20 Brogndsted 1960.

21 T.a Baume 1935.

22 Richthoffen 1935, 1939.
23 Sturms 1937.

34 Gandert 1939.



12 R. F. Mazurowski

geschichte in Gdansk are described in the catalogue way. In the result of the war
military operations the whole collection got lost irrevocably. Then B. Richthoffen
classified the mass finds from Juodkrante completely among the Comb-and Pit-marked
Pottery culture, similarly as the hoard from Konczanskoje described by Spitsyn in
190325, According to Richthoffen the Juodkrante ,,hoard” is distinguished by styli-
stic and technological unity so that we can speak about the so called ,,Juodkrante
style”.

The 40-ties of the present age brought further development of research on the
problems of our interest. L. Hajek described amber ornaments of the Bell Beaker
culture in Central Europe, and P. V. Glob gave characteristics of amber working
production of the Single Graves culture on the Jutland area®®. Especially the last
explorer’s work is extremely valuable because it includes a very penetrating chro-
nological analysis of succinite ornaments occurrence. It was carried on the basis of
relative dating of grave groups including among others various types of stone axes
and beakers. P. V. Glob deserves the credit for carrying out a detailed typological
division of the examined ornaments according to exactly marked morphological
and metrical criteria. The author selected among others several ring specimens of
various chronology. He also supposed that discs of lenticular cross-section occurred
earlier than flattish-convex specimens. Later M. P. Malmer accepted this explorer’s
ideas. He analysed amber ornament forms of the Battle-Axe culture on the area of
Sweden?’. He also gave definitions of some ornament forms.

In 1945 A. Ayripidi expressed his opinion on the East-Baltic area. According to
him the greatest role in amber exchange on this area and in Finland played the po-
pulation of the Comb-marked Pottery culture?®. Into this culture he included all
the joint finds from this part of Europe as well as separate finds. The strongest excha-
nge development is connected with the period of population existance of this culture,
which utilized the pottery of the 2nd style (according to him — the years 2250-2000
B. C). A. Ayriipii represented similar ideas also in later times?°. But according to
A. J. Briusow — the East-Baltic region of amber working in the Neolithic, up till
now treated as a whole, should be divided into two production centres: South-East-
Baltic area (the Sambian Peninsula, the Kuron Spit and the Kaliningrad Rejon) and
Latvian (Sarnate)??, since the produced in both centres ornaments show clear typo-
logical differences. On the basis of the earlier assignations (among others Klebs’s
and Brogger’s ones) the explorer defines separate features among the main amber
working regions on the Baltic. In his analysis he devotes much time to succinite pro-
ducts finds discovered in grave groups of the Globular Amphora culture on the

25 Spitsyn 1903.
26 Glob1944; Hajek 1941.
27 Malmer 1962, p. 270 - 280.
28 Ayrdpad 1945.
- 29 Ayrdapaa 1960.
30 Briusov 1951.
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Polish area. In his opinion oval double-axe beads known from the graves of this
culture in Mazovia (in Kosewo among others) clearly refer to West-Baltic Circle so
far as the way of perforating is concerned. He also thought that these forms are
proof of mixing on the Polish areas influences from West- and East-Baltic produ-
ction centres. Frequent lack of button-shaped beads with V-shaped perforations
in the Globular Amphora culture and the Kujavian culture (the so called Funnel
Beaker culture), which according to Briusow are the oldest ornament forms in the
East-Baltic Circle, prove a later chronology of the mentioned cultures in relation
to the period of production centres existance on the Kuron Spit and the Sambian
Peninsula (the decline of the 3rd and maybe the beginning of the 2nd millenium B. C.).
And so the groups lacking button-shaped beads originated in the period following the
termination of finished ornaments affluence to the Oder and Vistula basins from
these centres.

E. Sturms®, devoted many of his works to the interesting us problems. They
mainly refer to the East-Baltic Circle which used to be the source of large quantities
of ornaments transfered by the Globular Amphora culture population to the Polish
territories up to the Carpathian Range. According to E. Sturms the Globular Amp-
hora culture is the leading ,,amber culture” on the East-Baltic areas. Its population
profited a lot by mediation in exchanging amber for ,,banded flint”’. He stressed the
fact that in comparison to later epochs and economic relations of this culture as
a whole, that trade was territorially limited and had local economic meaning. The
contacts with productive centres on the Kuron Spit are proved among others by
round discs with pointed cross and large trapezium-shaped pendants ornamented
with analogous lines of points along the edges which were found in Juodkrante. On
the basis of ornament and character of farming and religion the Globular Amphora
culture includes zoomorphic pendants from North-Western Poland and a number
of finds having nothing to do with this culture®?. Besides the general typological
division of amber products of the Globular Amphora culture into cylindrical beads,
button-shaped beads with V-shaped perforation, pendants, spacers, double-axe beads
and discs, they were also classified among two basic groups according to their appro-
priation. And so E. Sturms specified two groups of ornaments — of sacral and laic
character. Those from the first group are met neither in the Rzucewo culture nor in
the Corded Ware culture. This explorer deserves the credit for revealing that the
»ireasure” from Juodkrante, which inculdes not only classified by him among the
Globular Amphora culture products, but also ornaments of the Comb-marked Pottery
culture and specimens representing the cultures of the Bronze Age and the cultures
of the Early Iron Age, had multicultural character and originated in different epochs.
Most probably the excavators seeking natural amber at the bottom of the Kuron
Artificial Lake cut a few culture layers. According to E. Sturms, amber trade develo-

31 Sturms 1953, 1955, 1956.
32 Sturms 1956, p. 13 - 20.
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pment took place on a large scale not before the Bronze Age, when the succinite
ornaments in graves disappear, and when in the settlements occur almost exclusively
natural amber. It then became an export article.

Except for the publications of reference character®?, a few works concerning
broader problems of amber working of the Stone and Early Bronze Ages were wri-
tten34. 1. Arnal proved irrefutably that V-shaped perforations (i.e. button-shaped
beads) could be initiated irrespective in different parts of Europe, no matter what
sort of raw material was used. Then T. Sulimirski was of opinion that on the Polish
territory a great role in amber trade with the population of the Uniety&e culture in
Bohemia and with Aegean countries — Crete and Troja, played the population of
the Rzucewo culture and the Globular Amphora culture. The first one possessed
the whole rich in amber southern and eastern Baltic coast, whereas the other cul-
ture mediated in exchange trade with in the south of the Carpathians situated areas.
The mentioned author marked out three routes of exchange. The extracted on the
sea littoral amber reached Italy via Western Poland, Saxony or Bohemia, then via
Bavaria and the Alps. From there it was freighted to the centres of the Mycenean
culture. Another route was the old Danubian route, known from the beginning of the
Neolithic Age. The extracted by the Rzucewo culture population succinite reached
the South, up to the Black Sea, also through the East, that is via the territory occu-
pied by the Globular Amphora culture, and then along waterways — the Aegean
countries. It was used in the 14th c. B. C. It is obvious that these, now unacceptable,
outlooks were the result of assuming that the Globular Amphora culture and the
Uniety&e culture were contemporary.

M. Gimbutas’s®*® book includes many very controversial ideas being quite often
results of unsatisfactory knowledge of reference materials. The following examples
prove that these are not empty words. Writing about the Jordanéw-Brzes¢ Kujawski
group, the author states what follows: ,,...In Jordan6éw, Brzes¢ Kujawski and on
other sites most frequently occurred as (grave-the author’s complement) furnishing,
copper and amber beads...” Up till now three specimens of amber ornaments from
the Brze$¢ Kujawski group of the Lengyel culture are known, while the Jordanéw
group lacks them completely®*®. The Rzucewo culture settlement in Suchacz was
classified among the Globular Amphora culture. Unacceptable is also the idea of
contemporaneousness of the last culture with the Bell Beaker culture — in Lower
and Middle Vistula region. According to M. Gimbutas, the result of close contacts
of both cultures is the imitating of V-shaped bone beads of the Bell Beaker culture
by the population of the Globular Amphora culture.

33 Zurek 1954; Kilian 1955; Bohnsack 1956; Krzak 1958; Kersten 1958.

34 Arnal 1954; Gimbutas 1956; Spekke 1957; Sulimirski 1957 - 1959; Kaleas 1959.

35 Gimbutas 1956, p. 118 and the following.

36 Gimbutas 1956, p. 118. Two closely undefined amber ornaments occurred in grave VII
(13) on site 4 in Brze§¢ Kujawski — compare with Jazdzewski 1938, p. 8, table VI: 2d. According
to oral information of R. Grygiel M. A. in Archeological and Ethnographic Museum in £6dz
in 1978 in a Lengyel Culture pit in Brze§¢ Kujawski, a zoomorphic amber pendant was uncovered
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In the author’s opinion the Globular Amphora culture population and the Bell
Beaker culture population took part in amber exchange between the Baltic coasts
and southern areas. Amber equivalents were following: ,,banded flint”, copper,
bronze, and bone azureblue medallions. Then the proof of penetration of the Bell
Beaker culture population on the Baltic coast is presence of bone forearm bracers
in neolithic settlements on Lower Vistula and Oder, and on South-Eastern Baltic
(Juodkrante) — their imitation of amber. Moreover, in the last region the author
notices existance of reminiscence of ornamented gold plates (so called Votivplattchen)
known from the graves of the Bell Beaker culture in Moravia. The expansion of pro-
duced on the Kuron Spit ornaments was also within the reach of Latvia, Estonia,
Finland and northern Russia.

In her next work M. Gimbutas gave much attention to amber distribution and
exchange in Early Bronze Age3’. At that time amber products occurred in masses.
in the Unietyce culture groups and in Southern Europe, among others in the Myce-
nean culture. The most essential role plyaed then the UnietyCe culture population,.
which being one of the main amber users mediated in its exchange with the popula-
tion of the Early Bronze cultures of Southern Europe. It is proved by a large number
of bronze and gold imports in UnietyCe groups on the Bohemian and Moravian
territory, in Poland and westwords from the Oder. Although the main role in amber
exploitation and working was played by the West-Baltic Circle, these activities also
brought profit to the inhabitants of southern and south-eastern Baltic coast.

In recent years M. Gimbutas’s ideas were accepted in a little modified version:
by W. Sarnowska3®.

It should be added that at the end of the 50-ties also A. Spekke in his work ,,The
Ancient Amber Routes and the Geographical Discovery of East Baltic”, published
in 1957 in Stohkolm3°, accepted the earlier announced ideas on amber exchange in
the East-Baltic Circle. However, T. Mathiassen, mainly on the basis of the ornament
stylistic analysis, included in the Maglemose or Gudenaa Culture several dozen
amber pendants of geometrical forms and specimens of zoomorphic plasticity which
occurred on the Jutland area and on neighbouring islands*°. In this explorer’s opi-
nion also zoomorphic pendants from West Pomerania should be included in the
Maglemose culture, as well as ornamented trapezium-shaped specimens from Gdansk
Regarding part of the Jutland finds, it was proposed much earlier by J. Brondsted
who confirmed his ideas in 1960%*.

The last fifteen years were distinguished by considerable intensification of com-
prehensive research on Neolithic and Early Bronze settlement in various regions

37 Gimbutas 1960, 1965.

38 Sarnowska 1975, p. 23 - 26.
. % Spekke 1957, p. 47 - 49. The author accepted among others amber distribution routes-
in Europe marked out by J. M. De Navarro (Navarro 1925).

40 Mathiassen 1959.

41 Brondsted 1934, 1960.
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of Europe. However, the way of elaboration of amber products and methods and
scope of interpretation of social-economic phenomena connected with exploitation,
working and distribution of this mineral are still the same, as in earlier years. To
a high degree this is because of reasons of objective nature. First of all, we should
mention concentration of individual prehistorians’ research problems on mono-
graphic elaborations of single cultures, culture goups or in various ways separated
settlement regions. Then characteristics of a broader culture complex phenomena
get lost. The mentioned monographs of cultures or their groups almost always show
tendency to unequal deal with made of different raw materials relics. And so tradi-
tionally, in the Neolithic materials analysis, the greatest attention is paid to pottery
-which is the basis of chronologic-cultural divisions. In the case of Early Bronze cul-
tures this role is played by pottery and metal objects. Flint, stone, bone’a amber and
other products were studied very superficial. That is why they usually are not con-
sidered to be valuable sources showing inner chronological differentiations of parti-
cular cultures and relations among them. It seems to be possible after precise inve-
stigation of the studied phenomenon on wide-spread area and taking into considera-
tion a wide range of time. In Late Neolithic in the basins of the Oder and the Vsitula,
and on the neighbouring areas, these possibilities arise thanks to growing demand
for amber among the population groups of several cultures. I certainly do not aim
at contesting fundamental role of pottery in chronological division of the Neolithic
«cultures, since it is the most numerous category of movable sources for the discussed
section of prehistory. I would only like to express my opinion that the mentioned
divisions would be more firm and more reliable if movable sources of other minerals,
also those made of amber, and pottery were considered on equal terms. This possi-
bility was not taken into consideration so far as our territories are concerned, in
hitherto elaborations of the Globular Amphora culture, as well as the Ziota culture*2.
Amber ornaments are numerously represented in grave groups of those cultures.
Hardly better were these problems solved in the case of the Neolithic settlement of
adjoining territories.

Because of the lack of exact classification or typology of Neolithic amber products
from the Polish territories, in literature became accepted the idea of using similar
forms by populations of the following cultures: the Globular Amphora culture, the
Zlota culture, the Rzucewo culture and the Funnel Beaker culture*3. To a certain
«degree it was the result of the assumption that in the Neolithic Age only amber reso-
urces on the Baltic coast, mainly between the Gdansk Bay and the Kuron Spit were
exploited*4.

According to T. Wislanski the Globular Amphora culture played the essential
role in this mineral distribution, bringing about greater activity of the amber coast

42 Wislanski 1966, 1970; Nosek 1967; Krzak 1970b, 1976.
43 Wislanski 1970, p. 225; Krzak 1976, p. 151 - 152,
44 Wislafiski 1969, p. 249; 1970, p. 225; Krzak 1976, p. 151
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in the Vistula estuary. Organizing expeditions to the sea, the Neolithic up-country
population could collect amber on the shore but more often they purchased it by
exchange from the local fishermen. Frequent contacts among populations of various
cultures in Lower Vistula region led not only to the stylistic standardization of amber
ornaments originating in local workshops, but they effected the whole of material
culture of existing there tribes. In Late Neolithic the result of this phenomenon was
formation of the Rzucewo culture. Amber products from the Polish territories show
mixed characteristic features of the Maglemose-Kunda culture, the Danubian cul-
tures and the Funnel Beaker culture. T. Wislanski supposed that part of the orna-
ments of the Globular Amphora culture, the Zlota culture and the Corded Ware
culture were produced in workshops of the Rzucewo culture. He also emphasized
that some workshops had existed before this culture was separated. We can assume
from further course of this explorer’s reasoning that they were connected with the
Globular Amphora culture*>. An exchange object was not only natural amber but
finished ornaments as well. In exchange for amber population groups of the Rzucewo
culture could achieve surpluses from breeding and farming, but flint was not such
an object of the said exchange contacts. The discussed contacts could be of direct
and indirect character.

Similar ideas represented Z. Krzak, who deserves the credit for elaboration of
reference materials of the Zlota culture key-sites, and also for monographic introdu-
ction of the connected with it problems as a whole*. The explorer believes that nume-
rous amber ornaments originated on the Baltic coast because: all their forms occurred
on the Baltic; amber ornaments on the Baltic were used by populations of many
simultaneously existing cultures; distribution routes part from the Baltic coast; in
the vicinity of the sea coast (Stegna) a treasure of amber pendants with V-shapéd
perforation were discovered; the Baltic amber ornaments were discovered on the
Neolithic and originating in the Early Bronze Age sites in Southern Europe.

An exchange object was also raw amber material. In Z. Krzak’s opinion the Glo-
bular Amphora culture and the Corded Ware culture were the main distributors of
the said mineral in Central Europe, and in their inventories the best equivalents of
the Zlota product’s style are found. He also adds that in spite of their own production
of numerous ornaments, the Globular Amphora culture population knew neither
rectangular pendants (known in the Radial-Decorated Pottery culture) nor charac-
teristic of the Corded Ware culture rings. Next, in the latter all the forms of the Glo-
bular Amphora culture ornaments except axe-shaped beads are known.

J. Okulicz relatively widely represented the problems of neolithic amber working
in his work ““Prehistory of Prussian Territory from Late Palaeolithic till 7th c. A. C.”
(Pradzieje ziem pruskich od p6znego paleolitu do VII w. n. e.)*”. Accepting Brogger’s
division into naturalistic and schematic currents in the Baltic amber working pro-

45 Wislanski 1969, p. 249 - 251; 1970, p. 224 - 226.
46 Krzak 1958; 1961; 1970a, b; 1976, p. 151 - 153.
47 Okulicz 1973, p. 103 - 104, 133 - 149, 152 - 153.
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duction, the author believes that in transmitting of southern influences (elements of
schematism), the population of the Lengyel culture and to some extend also of the
Funnel Beaker culture played a serious role. Moreover, direct influences from the
Tripole culture circle (anthropomorphic plasticity) can be observed. J. Okulicz acce-
pts B. Richthoffen’s idea of the existence on the Prussian territory of the so called
Juodkrante style, for which almost all the forms of amber ornaments known from
the Neolithic and Early Bronze Age are characteristic. The creator of this style was
The Comb-marked Pottery culture population. These ornaments occur in the Jutland
centre and in the Globular Amphora culture later. The last mentioned culture did
not create any new variants or types of amber ornament. Through the mediation
of the Globular Amphora culture population on the whole territory of Central Europe
were distributed finished ornaments produced in amber workshops of the Comb-
-marked Pottery culture, and then the Rzucewo culture, located on the Kuron Spit,
the Sambian Peninsula, in the vicinity of Palanga and at the Gdansk Bay. To smaller
degree raw amber material was the object of exchange. The Baltic producers received
for the finished ornaments among others atractive flint products, including mainly
wide-head axes. And so, through the mediation of the Globular Amphora culture
population, and the also the Corded Ware culture, the Juodkrante style populari-
zation took ‘place on the wide European territories.

From the analysis of other fragments of the said work arises lack of the author’s
firm autlook about the role of the Globular Amphora culture in the amber working
development. Writing about the ornaments of the Pomeranian-Prussian group, the
explorer stated that they were produced most probably beyond the reach of the men-
tioned culture settlement. However, we can read on: ,,We cannot, however exclude
the local amber working of this culture, based on its own raw material resources,
because the reach of this culture is in line with the richest in fossil amber region of
the Mazurian Lake District. Also wide scattering of separately found on the Sambian
Peninsula and the Prussian Lowland axes with wide heads, and strong influences of
the Globular Amphora culture on its contemporary Rzucewo culture, let reasoning
the first of these possibilities rather, that is exchange trade of the Globular Amphora
culture population with the Baltic region... Next J. Okulicz states: ,,Still earlier,
before the Globular Amphora culture, amber working practised by the ,,Comb”
population is undoubted. Although we cannot negate that the Globular Amphora
culture tribes had their own productive skills, it should be. accepted that amber rea-
ched them through mediation of their Baltic neighbours in form of natural amber
or finished products. At the same time taking over of all the forms and workshop
skills from the ,,Comb” population is obvious*®.

J. Okulicz is of opinion that amber working in the Rzucewo culture is a full conti-
nuation of the production initiated by the Comb-marked Pottery Culture population.
This explorer devoted a lot of attention to the group find from Juodkrante, which

48 Compare with Okulicz 1973, p. 104 and 154.
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he considers to be culturally and chronologically mixed. It can be remnant of a long-
-existing settlement or the spot of the gifts gathering cult. The genesis has been dis-
cussed on the wide comparative background. The zoomorphic statues from west
Pomerania and Gdansk were included in the Mesolithic Age on the basis of stylistic
differences in relation to neolithic specimens. A little earlier S. K. Koztowski repre-
sented a similar opinion*°.

Among the Polish explorers the following ones used to express their opinion on
the neolithic amber working: S. Nosek®°, E. Kempisty’', E. Noworytas? and M.
Gula®3. According to S. Nosek in the Globular Amphora Culture, and mainly in
the Warmian-Mazurian group (according to his territorial division) amber working
was highly developed in connection with a easy reach of natural amber. Finished
ornaments were exchanged for ,,banded” flint axes with the population of the Great
Poland-Kujawy and Mazovia-Lublin group.

Whereas E. Kempisty expressed her opinion of a possibility of utilizing by the
Mazovia-Podlasie population group of the Globular Amphora culture occurring
within their settlement’s reach amber. Whereas E. Noworyta believes that amber
ornaments do not bear any cultural marks and in principle are not so important in
chronology fixing. We may only add, that the above mentioned statements are quite
truly rendered by hitherto advance degree of research on the neolithic amber wor-
king in the Oder and the Vistula basin. It should also be mentioned about not long
ago published M. Gula’s article, in which the author just as E. Sturms and M. Gim-
butas declared herself for the affiliation of zoomorphic statues from West Pomerania
and Gdansk to the Globular Amphora Culture®*. The affiliation of anthropomorphic
statues trom Gdynia, Kruklanki, Nidzica and Wielki Kack was similarly defined®S.

In other countries during the last 15 years a prominent grow of research on the
interesting us problems has been observed. Besides earlier discussed works, new pua
blications concerning West-Baltic®®, East-Baltic®?, and including the territory of th-

49 Koztowski 1972, p. 152 - 153.

5% Nosek 1967, p. 333, 347, 365.

51 Kempisty 1970. A similar outlook in relation to the settlement of the Globular Amphora
Culture population especially in the Mazurian Lake District, West Pomerania, Mazovia, Kujavia
and Great Poland, was also represented by this article’s author — compare with Mazurowski
1977, p. 170 - 171.

52 Noworyta 1976.

53 Gula 1977.

s+ Gula 1977, ps 337.

55 Gula 1977, p. 338. In my opinion specimens from Gdynia and Wielki Kack may be sty-
" lized cross representations from early Middle Ages, but schematic representations of human
shapes originating in Nidzica and Kruklanki have the closest equevalents among tremble idols
from the circle of the Cyclades Culture (compare with Hockmann 1968, p. 59 - 74, fig. 1 - 2,
table 1:2, 6-8, 12, 13; 4:6). They may be related to the settlement of early Bronze Age in North-
-Eastern Poland. I shall broader assume my attitude towards the problems of amber plasticity
from the Polish territories in being prepared to publication monography ,,Amber in the Stone
Age on the Polish Territories’” (Bursztyn w epoce kamienia na obszarze ziem polskich).

%6 Van Regteren Altena and others 1962; Lamberg — Karlovsky 1963; Newton,
Renfrew 1970; Schuldt 1974.

57 Loze 1969, 1975; Vankina 1970; Rimantiene 1970.
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whole Europe®® appear. Part of them is devoted to the exchange development
among different regions of the Baltic coast and Central- and South-European cultures
in the Neolithic and Early Bronze Age. The research method and final conclusions
of these works are identical or similar to those appearing in earlier discussed publi-
cations. A very often met in them element is the idea od exchanging amber for fai-
ence beads pouring in to the areas situated northwords from the Carpathians and
the Sudeten®®. Much earlier such a possiblity had been suggested by G. J. Becker®®.

Therefore, we should now concentrate on the elaborations, which present new
assignations and achievements to the research on the problems of amber working
of the Stone and Early Bronze Ages. One of them is E. Schuld’s monographic elabo-
ration of neolithic amber ornaments from the Meklemburg area®!. The explorer
permits of independent exploitasion and working of raw amber material by some
groups of local population of the Globular Amphora culture, the Funnel Beaker
culture and Single Graves culture. Earlier, a conviction dominated that ornaments
from this region were Jutland imports. After analysing the occurrence of amber
resource on the Dutch area J. A. Brongers and P. J. Woltering®? declared for its
local working of the Funnel Beaker culture, Vlaardingen culture and The Bell Beaker
culture. Next R. C. A. Rottlinder in his doctor’s thesis ,,Der Bernstein und seine
Bedeutung in der Ur- und Frithgeschichte”, questioned amber exchange in the Neo-
lithic and even Early Bronze Age on the European territory®3. In his opinion, from
Middle Paleolithic Age amber products and raw amber material finds in archeolo-
gical complexes do not exceed the zone of the natural expansion of this fossil resin.
However, on the Jutland territory and on neighbouring islands local copper resour-
ces could be exploited. It was most probably R. C. A. Rottlinder who came to these
conclusions while using unclear range of the notion ’amber” by which he could
understand various fossil resins. This may be illustrated by the map included in the
mentioned work®*. We can accept only partly R. C. A. Rottlinder’s ideas because
of lack of detailed analysis of the correlation between localization of archeological
amber sites and its natural resources in the nearest vicinity, lack of estimation of
the latter abundance and their accessibility, and raugh treatment of comparative
analysis of ornaments ;rom culture complexes on the basis of detailed typological
or classificational division.

In the result of intensification of archeological research on the neolithic settle-
ment in the European part of the USSR, a very rich reference material was achieved,
which enabled the Soviet explorers to carry out a renewed elaboration of problems
connected with neolithic amber working. Besides publications of amber products

58 Rottlinder 1975.

5% Lamberg—Karlovsky 1963; Newton, Renfrew 1980.
60 Becker 1954.

61 Schuldt 1974.

62 Brongers, Woltering 1975, p. 29 - 34.

63 Rottlander 1975, p. 11 - 14,

64 Rottldnder 1975, p. 12, fig. 1.
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from Sarnate®s, and Sventoji%® which have been discussed on a wide comparative
background, I. Loze’s®” works became worthy. The explorer separated a new orna-
ments production centre on the Lubana Lowland, the so called Lubana Centre®s.
In that centre many ornaments were produced and utilized, which were strange to
neolithic cultures from the south-eastern Baltic coast. In her second work, on the
basis of detailed typological division the author discussed the question of chronology
of using particular ornament forms, their culture differentiation, and also social-
-economic problems connected with exploitation, working and distribution of amber
in the Lubana Centre®®.

Both I. Loze’s works and E. Schuldt’s article contain besides a number of ac-
curate statements, well justified on the basis of sources analysis — very controver-
sial outlooks which characteristics is incomplete utilization of the reference basis
while considering the whole complex of technological-organizational and social-
-economic problems. It especially refers to I. Loze’s ideas dealing with the produc-
tion specialization of the Lubana Centre and amber exchange development in North-
-Eastern Europe. I expressed my reservation concerning the mentioned explorers’
ideas in separate reviews, therefore it is probably not necessary to introduce them
again’®,

Some attention should be paid to amber investigation by chemical and physical
methods, used already from the end of the 19th c. by scientists from various coun-
tries. By means of results achieved by these methods the origin of amber occurring
in archeological complexes in Europe, and possibilities of distinguishing it from
other fossil resins are defined. In Polish literature there are some publications pre-
senting in historical bearing the state of research on this problem’*. So we can explain
only a few remarks connected with the problems of using the mentioned methods,
and with hitherto achievements in this field.

O. Helm while analysing chemical composition of various fossil resins occurring
in Europe, came to consideration that only the Baltic amber, and more precisely — suc-
cinite, contains 3. 0-8. 2 per cent of succinic acid — C,Hg0,72. In the following years
however, the proved that amber products from Mycenean graves and from several sites
in Italy’3, also contained an amount of the mentioned acid within this interval.
Therefore, raw amber material used in their production (or finished ornaments) had
to be imported from Northern Europe where natural succinite resourses are found.
However, analysis of amber or ornaments carried out by other explorers, besides
often analogous results, had also quite different results from O. Helm’s introductory

65 Vankina 1970.
Rimantiene 1970.
$7 Loze 1969, 1975; Vankina 1970; Rimantiene 1970.
58 Loze 1969.
%9 Loze 1975.
7% Mazurowski 1976, 1978a.
7t Antoniewicz 1923; Moberg 1957; Masicka 1975.
72 Helm 1881, 1882. :
73 Helm 1889 a and b, 1901.
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assumptions’#, In the light of these data, in the following years, proportional con-
tents ratio of succinic acid was accepted to be useless in investigation of amber
(succinite) origin in prehistoric times. However, already W. Antoniewicz’® stressed
the fact that quantitative divergences in the contents of succinic acid may be the
result of the oxidation process of the examined samples. S. S. Sawkiewicz’® proved
this experimentally. The next reason of such a state of affairs may be the earlier
mentioned unclear range of the notion “amber” or “the Baltic amber”. This name
was often given to different in respect of the origin and characteristics fossil resins,
such as gedanit, krancyt, glessyt, bekeryt, rumenit, succinite, stantienit. Their com-
mon feature is occurrence on the Baltic. In agreement with many explorer’s outlooks
the notion amber” should refer only to the most frequently met variety of fossil
resin in Europe, that is to succinite. That is why I believe that the criterion of propor-
tional contents of succinic acid is helpful in distinguishing amber from other resins,
providing that two conditions are fulfulled: 1/ the examined samples should not
carry any traces of oxidation, 2/ analyses carried out in different laboratories should
ba realized on the same terms.

The critique of O. Helm’s outlooks resulted in search for new physical and che-
mical methods enabling achievement of the required results. Among others an at-
tempt to distinguish amber from other fossil resins on the basis of the analysis of
the chemical composition of elements had a negative result’’. It is not out of the
question that investigations carried out by method of infra-red spectra, initiated
a dozen or so years ago in FRG and developed particularly by C. W. Beck and his
collaborators in the United States’®, are about to reach this goal. An analogous
research was experimentally realized also in our country’®.

In C. W. Beck’s opinion, the Baltic amber as the only one fossil resin, during
investigation by method of infra-red spectra, reveals a specific course of spectrum
within the range of 1250 - 1150 cm ™" (8 -9 p), providing that the sample had not
undergone the oxidation process. The vertical run of absorption curve between 8
and 8.5 . is followed by absorption peak at 8.7 p. This feature separates the Baltic
amber from other resins, even if they contain succinic acid.

Two Soviet explorers — S. S. Savkevi¢ and I. A. Saks®® came out with cri-
ticism of some of C. W. Beck’s ideas. They questioned correctness of the use of the
notion “amber” while referring to fossil resins representing different from succinite
physical and chemical characteristics. In a convincing way they supplied documen-
tary evidence for the fact that there are no differences in the run of absorption curves
of “the Baltic amber” and ‘“the Ukrainian amber”, since in both cases the same

7+ Hedinger 1903; Antoniewicz 1923; La Baume 1935.

75 Antoniewicz 1923.

76 Savkevi¢ 1970, p. 84 and following.

77 Schwochau, Haevernick, Ankner 1965.

78 Beck and others 1964, 1965; Beck 1965, 1966, 1969, 1970, 1972.
79 Malinowski 1968, 1972; Jaworski, Krauze and others 1972.
80 Savkevié, Saks 1970.
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kind of fossil resin, that is succinite, is meant. We can add that the same refers to the
so called ““amber from the North Sea’ separated by K. Schwochan, Th. E. Haever-
nick and D. Ankner®!.

The above mentioned reservations deidely confirm S. S. Savkewi€’s inves-
tigation on succinite from various geological formations®2. Faint deviations of ab-
sorption curve of some samples of succinite in the range 8 - 5.5 p, may be the result
of hardly perceptible initial stadiums of the oxidation process. And so the method
of infra-red spectra is the only one to answer the question if the object is made of
succinite. Even in the case of a positive answer, it should be treated as partial problem
solution concerning of the natural amber. The amber resources are not limited to
those on the Baltic and the North Sea. Sometimes large quantities of it occur on
the wide European territories, as the result of the activity of numerous natural fac-
tors. In some of the Polish regions of the European continent regions thickness of
quaternary formations is very slight, therefore tertiary drifts of Pliocene, Miocene
and even Oligocene sometimes occur on the depth of 1 m®3. Also on these spots it
was possible to exploit amber, which is proved by the presence of glauconite sands
and the so called ““blue earth™. The logical result of this is that infra-red spectra does
not define even the region in which amber of the investigated archeological complex
originated, but only shows that while considering the origin of succinite, a prehis-
torian may exclude one third of the European continent. Therefore, also in the
case of prehistoric amber finds in the countries of Southern Europe, spectropho-
tometrical analysis results indicate only broadly understood direction of “nort-
hern” contacts of the local population. The range of further prehistoric interpreta-
tion of social-economic contacts, connected with amber exchange, is so unlimited
as during investigation without using this method. If we take into account that
absorption infra-red spectra may be reliable in the case of non-oxidized samples,
the utilization of the discussed method in archeology is still more limited and less
helpful. It refers particularly to earlier epochs. For example, majority of neolithic
amber products are completely oxidized, and often the whole resin substance has
been converted into a substance of features resembling external bark. A similar
phenomenon is observed in the case of a great number of Early Bronze Age orna-
ments.

It is evident that in the present experimental stage of using physical and chemical
methods, in definining the origin of fossil resiens (including succinite) from culture
complexes, the archeologists should concentrate mainly on investigation of ¢lemen-
tary character. I include among them activities mentioned on the 1st stage of the
propoesd further in the article research programme. They should also precede rese-
arch by accepted in exact sciencies methods. In this way achieved results may enable
explicitness of questions, which can be possibly answered by physics and chemistry,

81 Schwochau, Haevernick, Anker 1956.
82 Savkevié 1970, p. 119 - 125
83 Aren 1956, p. 72 - 73, fig. 9.
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I simply believe that we cannot passively await from these sciencies a general solu-
tion of problems, which to great degree may be explained thanks to methods avai-
lable in today’s archeology and prehistory.

The presented mosaic of various explorer’s ideas on Neolithic and Early Bronze
amber working in Europe and mainly development of social-economic relations,
being the result of amber exchange, shows negligency in research in this field. It
should be honestly admitted, that in this field in comparison with the initial state
from the end of the 19th c., we have hardly made any progress. It will not be exag-
geration on the author’s side to state that there still exists a great disproportion bet-
ween the meaning (standing) of generally accepted ideas concerning amber role in
the development of intercultural contacts in the Stone and Early Bronze Age in
Europe, and the degree of the research of primary character promotion. It will be
enough to mention that ideas concerning exchange development were mainly based
on the analysis of expansion of some, very inaccurately defined types of products
and the assumption of dominating role of seaside settlement complexes in exploi-
tation, working and exchange of ornaments or less frequently natural amber. Such
notions as _trade”,  production workshops”, or “production centres” in reference
to the seaside societies on the Blatic, suggest the existance within their reach far
advanced group or even individual specialization within these fields of economy.
Penetrating analysis of reference basis and social-economic relations of particular
cultural individuals as a whole, mainly in the Stone Age, do nor provide us with
any convincing arguments which would allow to accept such an idea as well-founded.
Lack of precise, homogeneus classification or typology of amber ornaments for the
whole European continent makes it impossible to realize reliable comparative ana-
lysis of their occurrence not only in individual taxonomic units, but also on sepa-
rated in various degrees macroregional units. Highly unsatisfactory is the state of
research on chronology of utilization of particular ornament forms, what in addi-
tion to the above introduced defects, and to examination of amber working problems
separately from other aspects of social-economic life of contemporary population
groups, causes that the present picture of development of this field is very static.

The hithero critical remarks, omitting or neglecting possibilities of exploitation
of the discussed raw material from the inland ‘deposits”, situated even very far
from the Baltic coast and the North Sea, to a high degree questions the motive of
occurring in literature generalizations.

So it is necessary to resume detailed research on this interesting us problem.
I suggest to carry it at two main stages.

Stage 1

1. Cartographic and descriptive analysis of occurrence of secondary resources
of amber and other fossil resins on the European territory or in a chosen macrore-
gion, basing oneself on the historical and ethnographical sources, geological ela-
borations and various other information (for example oral information). This
research should estimate the abundance of ‘““deposits”, their depth and conditions
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of occurrence, ways of exploitation in historical and present times, geological age
of formations in which succinite occurs. These data will allow to estimate the access
degree of exploitation of particular resources and their potential productiveness in
prehistoric times, taking into account the degree of social-economic and technolo-
gical development of the examined populations.

2. Accumulating all the data about amber occurrence (raw amber material, half-
-products and products) in culture complexes of the Stone and Early Bronze Ages,
both in descriptive and cartographic formulation. Carrying out formal classification
(or typology) of products and half-products considering their morphological fea-
tures, on the basis of detailed classification list for the whole examined area.

Raw material classification based on the defining of the kind of succinite (or
coexisting in one block specimens) as regards the degree of transparence (trans-
parent, clouded, foamy, bastard, osseous)®4. Raw material classification may deliver
a number of valuable information about selection criteria of succinite among popula-
tion groups dealing with its exploitation and about criteria which were followed
while selecting particular specimens for precisely planned ornament forms produc-
tion. Its results provide moreover many pieces of information about amber working
techniques, namely about technological limitations caused by knowledge of charac-
teristics of particular specimens.

Functional classification of defined forms of products should be carried out on
the basis of analyses of the best preserved grave complexes, written records and
ethnographic data.

In research on amber working essential is chronologic-chorological analysis of
particular ornament categories occurrence. The time qualification of utilizing of
various forms on the basis of relative and absolute chronology of archeological
complexes in which they were found, after taking into consideration other culture
aspects, will create circumstances for learning changes occurring in amber working,
in relatively short periods. Simultaneously it will be the basis for reconstruction
of external decoration changes of contemporary population. To a high degree con-
sideration of the above mentioned problems is made easy by quantitative and quali-
tative analysis of amber products and natural amber occurrence on the sites of in-
dividual culture units. The received in result of this structures of collections enable
separation of features eliminating culturally, chronologically and territorially.

3. Defining the relation of settlement of particular cultures utilizing natural
amber towards rich in the discussed fossil resin microregions. In this case very help-
ful is especially izochoric correlation ratio between localization of the closest, natu-
ral amber “desposits” and relative situation of culture complexes and finds with
products of this raw material. In geographical sciencies methods of izochronic cor-
relation are used in order o estimate mutual connections among phenomena, of
which only one has quantitative term. In our case the last phenomena are: a) number

84 Klebs 1887, 1889; Savkevi¢ 1970, p. 101.
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-of archeological complexes and finds with succinite ornaments, b) number of ori-
_ginating in them ornaments. While covering a map of natural amber distribution
with a map of marked finds amd complexes including interesting us material, the
-distance between the latter and the closest natural amber “deposits” should be defi-
ned. This correlation should be examined in distance categories expressed in kilo-
metres: 0 km — resources; 1 - 10 km; 10 - 20 km; 20 - 30 km and so on. Next, an
amount of complexes and finds is estimated in numbers and percentage, which ap-
pear in particular distance categories for:

a) the whole examined collection of complexes and finds,

b) individual culture units, and even their development phases,

c) separated stages of amber exploitation and working development on the exa-
‘mined area.

At the same time and in the same way number of amber ornaments connected
with culture complexes and finds of defined izochors (distance category) is estima-
ted. The achieved through these activities results together with the data of multi-
-complexional resource classification may be a basis for considering the subject of
amber exploitation by the Stone and Early Bronze Age cultures. They also repre-
-sent essential value by interpretation of social-economic relations development, the
basis of which was growing demand for amber among population groups lacking
possibilities to exploit it from the “deposits” located in the vicinity of their occupa-
‘tion zones. Moreover, very essential for the whole complex of questions connected
with exchange development is the analysis of occurrence of various forms of pro-
ducts having character of imports on the rich in natural amber areas.

Stage 2.

Comprises examination of amber by various physical and chemicel methods in
order to distinguish prehistoric products made of oligocene succinite, available in
‘the interesting us time interval exclusively on the sea-shore precipice and beaches
of the Baltic and the North Sea, as well as of the succinete from Miocene and ear-
lier formations, occurring quite commonly also on very distant away from the sea
areas,

To this and several dozens-of succinite samples originating from Oligocene lay-
-ers and sea-shore beaches, Miocene and younger inland resources, several dozens
of natural amber samples and ornaments from archeological sites localized on
earlier separated izochors, should be chosen. All these samples ought to be su-
bjected to an examination by the same methods and in the same conditions so that
the results could be comparable and objective. Samples should be cut off from the
nonoxidized amber parts and sould be of the same size. The order of examinations
is as follows: .

1. Quantitative analysis of succinic acid (C,H¢O,) contents and infra-red spectra
analysis. Both methods will finally let to state, than the examined samples represent
:succinite.

2. Microscopic analysis with big enlargement will enable qualification of the kind
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of amber in examined specimen. In many cases visual analysis is sufficient. Microsco-
pic examinations may be carried out also at the first stage of the procedure.

3. Examination of hardness scale in kG/mm?, mainly maximal hardness. For
“surface” amber the maximal hardness (H,,,,) should be almost always above 28.00
kG/mm? 85,

S. S. Savkevi¢ experimentally stated that between amber from Oligocene layers
and from Miocene and younger ones (so called ,,vskrySnij jantar’) there occur
differences in hardness scale, and in proportional contents of sulphur (S)®¢. For
“surface’ amber, that is for amber from Miocene and younger formations, maximal
hardness exceeds 28.00 kG/mm? and sulphur contents is between 0.35-0.55 per cent,
while for oligocene amber proportional ratio of sulphur most often does not exceed
0.30, and maximal hardness does not reach higher than about 27.24 kG/mm? values.

4. Proportional analysis of contents of chemical elements: coal (C), oxygen (O),
hydrogen (H), sulphur (S) and nitrogen (N). From our point of view the most essential
is in this case proportional contents of sulphur.

If the same samples have maximal hardness ratio (H,,,) above 28.00 kG/mm? and
sulphur contents between 0.35-0.55 per cent, then they represent amber from Miocene
and younger formations. Presence of such concurrence as regards to natural amber
samples and ornaments from archeological sites situated in the nearest in relation
to resources isochors, will be essential case for amber exploitation in local Miocene,
Pliocene or Quaternary “deposits™. In this way can be confirmed results achieved
at the first stage of research procedure while using isochoric correlation method.

The discovery in archeological complexes of amber which with its characteristic
features resembles samples from Oligocene layers, proves that it comes from the
Baltic coast or the North Sea. So far no amber has been discovered in easily accessible
Oligocene layers situated far from the coast line.

The weak point of the proposed research procedure (stage 2) is exclusion of
possibilities of analysing almost completely oxidized relics samples. But, as it was
mentioned earlier, oxidation process causes very serious changes in chemical compo-
sition of amber and in its physical features: dislodgement of other elements by oxygen
including sulphur, proportional grow C,H¢O,, changes in hardness.

It should be objectively stressed, that hitherto application of chemical and physical
methods for prehistoric amber examination is still at its tentative exploratory stage.
After broader inspection of it, it may turn out that at the same stage given by the
author proposals are found. After all, they are based on theoretical data and S. S.
Sawkiewicz’s research on amber from the Sambian Peninsula. Only some of the cho-
sen methods were checked on archeological material by other explorers.

Warsaw 1979.

85 Savkevi& 1970, p. 154 - 155, table 17.
%6 Savkevi¢ 1970, p. 85 - 87, table 3, p. 154 - 155, table 17.
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PE3IOME

Hacrosimiass craThsi YacTHYHO ONMPAaeTcs HAa pa3paboTke ONHON W3 TIiaB HOKTODPCKOM
auccepraumd asTopa ,,Jlo6eua, o6paboTka m pacnpeaeneHue sHTaps B Oacceitme Bucasl B IV
u Il TeicsgeneTdd 10 H.3.”, HamacanHok B 1978 roxy.

B mepBoif 4acTH CTaTbH PACCMATPHBAETCS HCTOPHS HMCCIIENOBAaHMI HAX HNPOOIIEMATHKON SH-
TApHOrO MPOHM3BOJACTBA B KAMEHHOM BEKe M B PaHHWH GPOH30BBIM IepHOA. ABTOD yTBEpKIAeT,
Y10 ¢ mocineanero Tpuauatwierus XIX Beka [0 HAMMX NHEH HE 3aMeYaeTCs 3HAYHTEILHBIX Ka-
YEeCTBEHHBIX M3MCHECHHM B HCCIICIOBAHUAX HAJ 3TOM mpobieMoii, XoTs HabmogaeTcs BecbMa Cy-
1IECTBEHHBIH KOJIMYECTBEHHBIM MPHUPOCT HOBBIX MAaTEepHaiOB W MCTOYHHKOB.

B nuTepaType NOCBAMEHHOM 3TOMY NPEIMETY PEeIIATEeIHHO npeobiagaer ToYka 3peHHs O 0~
MUHADPYIONIEH PO NPUMOPCKHX IIEHTPOB 3aceneHus (Haa Banruiickum m CeBepHBIM MOpsSMHE)
B obnactu 106suH, 06pabOTKH M pacnpesie/ieHHs sSHTaps ¥ Tepputopmu Llenrpansuoi m FOx-
Ho#t Esponsl. Ilpu Tom BcE emé cymecTByiorT Gonbume PRSHOTIACHS MO MOBOAY 3HAYEHHS 06-
IIENPH3HAHHBIX B3TNISIOB HAa POJIb SIHTApsA B Pa3BHTHH MEXKYJIbTYPHbBIX cBsideli B EBpome xamen-
HOro Beka M paHHero OPOH30BOrO MEpPHONA, W CTENEHBIO PA3BATHA (YHIAMEHTAILHBIX MCCIEH0-
' Barmii, JIOCTaTOYHO CKa3aTh, YTO IO BONPOCY Pa3BHTHS TOBAPOOOMEHA MHEHHS ONMPAACH IiiaB-
HBIM 00pa3oM Ha aHANM3€e PACOPOCTPAHEHHS HEKOTOPHIX, OYCHb NPUOIH3HTENHHO ONpeIenEéH-
HbIX, THIIOB H3/ICJIHi M HA IPe/INoJIaraeMoil BOSMOXXHOCTH HOOBIMH SHTAPS JIMIIb B IOSICE MOPCKAX
wpkei. Takde MOHATHA, KaK ,,TOProBisi’’, ,,NPOU3BOACTBEHHBIC MAacTepCKue”’, ,,IPOH3BOICTBEH-
HbIE IIEHTPHI”, IPAMEHsIEMbIC TI0 OTHOIICHWIO K NMPHOpeXKHOMY Hacesnenuio Bantukm u CeseprOro
MOpsi, TIPEANOIATAIOT CYIIECTBOBAHHE CPEIM HEr0 OYCHb PA3BHTOM IPYIIOBOM HIIA Haxe WHIH-
BHIYalbHON CHCHHAIM3ANMA B 3THX OTPACHAX SKOHOMMKH. BHMMATENbHbIM aHAIHM3 HAYaIbHBIX
WCTOYHMKOB M COBOKYNMHOCTH OOINECT BEHHO-5KOHOMHWYECKMX OTHOLICHHM OTHENBHBIX KYJbTYp-
HBIX €IMHHI[, OCOOEHHO B KaMCHHBIA BeK, HE NAET HMKAKHX yOeIMTeNbHBIX JOBOJIOB, KOTODHIE
NO3BOJIAIHA OBl NPU3HATH 3TY TOYKY 3peHMsi 0OOCHOBAHHOM.

OTcyTcTBHE TOYHOM, €AMHOM KiIaccHbWKalW¥ MM THIOJOTHM SHTAPHBIX YKPAINEHWH s
BCErO €BPOIEHCKOrO KOHTHHEHTA HEe Ja€T BO3MOXHOCTH IPOBEICHHS aBTOPHTETHOTO CPaBHHTEb-
HOTO AHAJM3a WX BBHICTYNAHWS HE TONBKO B OT/ICNBHBIX TAKCOHOMHYECKHX CAMHMIAX, HO TaKXKe
B €JMHALAX MAKpPOPErHOHAIbHBIX.

B BbiCIIel CTeNeHH HEYIAOBIETBOPDHTEBHBIM SBJISIETCS TAKKE COCTOSHHE MCCICJAOBAaHHM HAX
XPOHOJIOTHEH HCIIONIb30BAHNS ONPENeNEHHBIX GOPM YKpAIIEeHH, TY0 B COBOKYIHOCTH C NpPEACTaB~
JICHHBIMM HEJJOCTATKAMH H PACCMATPHBAaHHWEM NPOOJIEMBI SHTAPHOrO IPOM3BOACTBA BHE ADYTHX
aCIeKTOB OOIMEeCTBEHHO-PKOHOMHYECKOM JXH3HH COBPEMECHHOTO HACEJICHMS SBJISIETCS NPHYAHOMN
TOTO, YTO KAPTHHA Pa3BUTHSA 3TOH OONACTH B HAUIE BPEMs IPEICTABIISAETCA OYEHb CTATHYHOM.

Taxxke HEZOCTATOYHO BBHISICHEHBI OPraHM3ALMOHHO-TEXHHYECKHE BOIPOCHI KACAIOMMECs 0=
Obrum, o6paboTku ® pacnpezencHuss sHTaps. KpuTHYeckwe 3aMevyaHus, 3aMaTdMBAHAEC MM XKe
HEJIOOLCHKA BO3MOJXKHOCTEH OSKCIUTyaTallid KOHTHHECHTAJBHBIX ,,3a/1€XKei’” CHIPbS, PaCHOIOXECH-
HBIX BAamM oT nobGepexbs Banrtuku m CeBEepHOro MOps, B 3HAYHTECIHHOH CTENEHH OCHADHBAIOT
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000CHOBAHHOCTH BHICTYHAIOMHX B JHATeparype 00oOmienwii. YacTs W3 HUX B 3HAYMTEIBHON CTe-
NeHH OCHOBAHA HA MHTYHTHBHBIX yMO3aKo4eHHsX. I103TOMYy CTAHOBHTCS HEOOXOOEMEBIM mIpea-
NPHHATAE HOBBIX NETAJLHBIX HCCIICAOBAHMI MO 3TOMY, HSCOMHEHHO MHTEPECHOMY H CYIIECTBEH-
HOMY, BOOPOCY. ABTOp IpeAjiaraeT MX NPOBE/JCHHE B JBYX OCHOBHBIX JITamax.

I 3ran

1. Kaprorpaduyeckdii m onmcaTeIbHbIH aHANA3 BHICTYNAIONMX Ha TeppaTOopuH EBpons! mwim
M30paHHOr0 MAaKpOPErHOHA BTODHYHBLIX PECypCOB sIHTaps (CyKUBIHHTA) M JPYrHX BHIOB HCKOIA-
eMOif CMOJIBI HA OCHOBE MCTOPHYECKHX M ITHOrpadMYeCKHX MCTOYHHKOB, I'€OJIOTHYECKHX pa3pa-
OOTOK ¥ ADYrHX MATEepHAIOB. OTH HCCIEJOBAHWS JOJDKHBI BKIIOYATH OIEHKY BEIHMYHHBI Pecyp-
COB ,,3aNeXei’”, TIyOHHBI M YCIOBHI HX 3aJIeTaHHs, CIIOCOO0B IKCIUTyaTALMHA H3BECTHBIX IO IHCH-
MEHHBIM MCTOYHMKAM W B HAIIE BpEMs, I'€OJIOTHYECKHl CPOK 3aJIeTaHWs CTPYKTYp, B KOTODBIX
BBICTYIIAET CYKLBIHHT.

OTH JaHHBIE TMO3BOJAT ONPENCIATHh CTENeHb INPHUTOAHOCTH KOHKPETHBIX 3ajIieXeil K paspa-
00TKe M MX MOTEHIHAIBHYIO NPOH3BOJMTEILHOCTH B JAPEBHHE BPEMEHA, PasyMeEeTcs C YYETOM
YPOBHS OOIECTBEHHO-3KOHOMHYECKOTO M TEXHMYECKOrO PA3BHTHS MCCIEAYEMBIX MOMyJISIHIA.

2. Cobpanne BceX MAHHBIX O BBICTYIAHMH SHTAPS (CHIPBA, MOMyhabpHKATOB B rOTOBLIX H3/e-
JMii) B KyJIbTyPHBIX OObEKTax KAMEHHOrO BEKa H PAHHEro GPOH30BOro mEpHOARA, TAK B ONHACATEIb~
HOM KaK H KapTorpagu4eckoM OTHOINCHHH.

IlpoBenenue (GopmanbHOM Kiacchmkamuy (MIM THNONOTHH) M3Jeimi M monydabpukaTos
Ha OCHOBE MX MOP(}OJIOrMYeCKHX IMPH3HAKOB M JETAIBHO Pa3pabOTAHHOrO KIACCHPUKAUHOHHOTO
CIMCKA ISl BCEH HMCCleAyeMOi TEpPUTOPHH.

CyuiecTBeHHOE 3HAYCHHME HMMEET TAKKe KIACCHCHKAUMS CHIPbS, OMpEeNeNAIonas BHIbI CyK-
IBIHATA (MM %K€ BABI BHICTYNAIONIAE OHOBPEMEHHO B OJJHOM III6I0€) C TOYKH 3pEHHs €r0O mpo3pay-
HOCTH (CYKUBIHAT NpO3pavHbii, 00Ma4HbI, NeHUCTHIN, GacTap, KOCTAHOMN).

Braronaps 3ToMy MOXHO TOJYYHTh MHOIO I€HHOM HHGOpPMAIMK O KPHTEpHsAX O0TOOpa CyK-
LBIHATA TPYIIIAMA HACEJICHAS, 3aHAMABIIMMICS €ro 3KCIUTyaTaldel, a Takke 0 KpuTepusax oréopa
ONpENEeNEHHBIX BHAOB IS MPOM3BOJCTBA KOHKPETHLIX (opM ykpamieHuil. Pe3ynbTaThl CHIpBEBOM
KJIACCHQUMKAIMA Jai0T, KpOME TOro, MHOTO JAHHBIX O TeXHHKe 00paboTKH AHTaps, a TAKXKE O TeX-
HHYSCKAX TPYAHOCTSX CBS3aHHBIX CO 3HAHMEM CBOMCTB OIpPENENEHHBIX €ro BHJIOB.

DyHKIHOHATBbHAS KIACCHOUKAIMSA ONpPENeNEHHbIX HOPM apXeOIOrHIeCKHX MAMATHAKOB JOJDK-
Ha MCXOJHUTH M3 aHANHW3a HamboJjee XOpOLIO COXPAHMBINHMXCS MOrpebalbHBEIX KOMIUIEKCOB, IHCh-
MEHHBIX HCTOYHMKOB H 3THOrpadHYecKHX NaHHBIX.

CymecTBeHHOE 3HAYEHHE B MCCIEJOBAHHAX SHTAPHOTO INPOHM3BOACTBA HMEET XPOHOJIOTH-
YeCKM-XOPOJIOTHYECKHA aHAM3 BHICTYIAHWS ONpENENIEHHBIX KaTeropuit ykpamenwuit. OnpeneneHue
BPEMEHH HCHOJIb30BAHAS PA3iMYHLIX (OpPM H3/eNHil HA OCHOBE OTHOCHTEIBHOM M abCONMIOTHOM
XPOHOJIOTHH apPXEOJOrHYECKHX KOMILUIEKCOB, B KOTOPHIX OHM BBICTYHA/H, C YYETOM APYTHX KYyJIb-
TYPHBIX aCOEKTOB, CO3/IAET MPEANOCHUIKHE NIl BHISABJICHHS M3MCHECHHH NMPOHCXOMAIIMX B SHTAPHOM
TIPOH3BOJICTBE B OTHOCHTEILHO KOPOTKHE NMEPHOIBI. DTO MOCIYXHT OJHOBPEMEHHO OCHOBOM IUis
PEeKOHCTPYKIMA M3MEHEHHH TAMIOB YKpaUIeHH H Croco6a WX HOIMIEHUS! COBPEMEHHBIM HACEIICHAEM.
KommyecTBeHHBIM W KaYeCTBEHHbIM AHAIN3 BHICTYIAHWS SHTAPHBIX M3/EIHH M CHIpbS Ha oObekTax
OTHENBHBIX KyJbTYDHBIX €QHHHI[ OOJIerdaeT pacCyXIACHHMS HAJ 5THMH Bompocamu. IToiyderubie
TakaM OO6pa3oM CTPYKTYpBl apXeOJOTHMYECKHX SKCIIOHATOB IO3BOJISIOT BBIJCIHMTH HX CBOMCTBA
B KYJIbTYPHOM, XPOHOJIOTHYECKOM H TEPPHTOPHAJILHOM ILIAHE.

3. Onpenenenne OTHOMECHHS MEXY 3aCE/ICHHEM OTIENbHbIX Ky/IbTYpP, HCIOIB3YIONHX SAHTAP~
HOE CBHIPbE, K MAKpOpErHoHAM 0GOraTsiM B SIHTapb. B 3TOM ciydae BeCbMa NPHIOIHBIM SBJISACTCA
TIPEeXIE BCEro MOKa3aTe/b H30XOPHYECKON KOPPEIIHA MEXIY Pa3MeIieHHeM OmKaiimmx HaTy-
PANBHBIX ,,3aJIeXKel’’ SHTApS M PACIOJIOXEHHS 0 OTHOIUCHHIO K HUM KyJIbTYPHBIX KOMIUIEKCOB
‘¥ HaXOJIOK B BH/E M3rOTOBJICHHBIX M3 HEro M3/enwif. B reorpadgmyeckux Haykax MeTOJ H30XOpH-
YECKOM KOppe/sUMHA NPHMEHACTCS Uil ONpEJCICHHs B3AaHMOCBA3CH MEXIy sBICHUSAMM,-H3 KOTO-
DPBHIX TOJIBKO OJHO BHIPAXEHO B KOJHYECTBEHHOM OTHOIUCHWH.

3 Swiatowit XXXVI
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B IaHHOM ClIy9ae TaKMM SIBJICHHEM SIBISIOTCS:

a) KOJMYECTBO apXEOJOTMYECKHX KOMIUIEKCOB M HAXONOK M3JENWM MX CYKUbIHHTA M CHIDbS;

06) XKONMHYECTBO yKpAIICHWIA HAWIECHHBIX B apXEOJOrHYECKHX KOMILIEKCax.

IlyTéM HaHeCeHHS HA KapTy HATYPaJbHBIX MECTODOXKICHMN SHTAps MeCT OOHapyXeHHWs Ha-
XOIOK M apXEOJIOTHYECKHX KOMIUIEKCOB COJIEpPKAIMX MHTEPECYIOIIHEe HAC MATEpHAlbI, CIEAyeT
OIpPENeNATh, HA KAKOM PACCTOSIHUE OT OJIMKaifimX ,,3alexeii’” ChIpbsi HAXONATCS 3TH MATEPHAJIbL.
3aBACHMOCTD 3Ty CIIElyeT PACCMATPHBATH B M30XOPHYECKHX KATErOPHAX (H30XODPHI) MCYHCIISEMBIX
xmomerpamu: 0 kM — B 3aexax, 1 - 10 xm, 10 - 20 xm, 20 - 30 kM ® TA. 3aTEM PaCCYATHIBAIOTCA
(YHECNIeHHO ¥ B IPONEHTAX) KOMIUIEKCH B HAXOJKH BBHICTYIAIONIAE B Pa3HBIX KATErOPHAX PaCCTOs-
HEH: a) JUIS COBOKYITHOCTH a€XEOJIOTHYECKHX KOMIUIEKCOB M HAaXOMOK; 0) Ans OTHENBHBIX Kyib-
TYPHBIX €IMHUIL ¥ JaXe 3TAIOB HX Pa3BHTHSA; B) JUIA BBIJICJICHHBIX 9TANOB Pa3BUTHSA N00LMH K 06pa~
OOTKHM sIHTapsi HAa W3y4aeMoil TeppHTOpHH. OOHOBPEMEHHO, TEM XK€ CIHOCOOOM TONCYHTHIBACTCS
KONIAYECTBO SIHTAPHBIX YKPAIICHHWH CBA3aHHBIX C KYJIbTYPHBIMH KOMIUIEKCAMM M HAXOJKAMH COOT-
BETCTBYIOIIMMH ONpPEAENEHHBIM H30X0PaM.

ITosygeHnbIe TAKEM 06pa3oM pe3ynbTaThl, KPOME JAHHBIX M3 MHOTOIUIAHOBOM KIaccudukammn
HMCTOYHMKOB, MOTYT CTAaTh OCHOBAHHEM JUIA PAa3MbIIUICHHH IO BONPOCY 3KCIUIyaTALMH SHTaps
HaceJeHWeM JABYX 2moX. OHH SABJISIOTCA TaKKe OYEHb LEHHBIMU IIPH TOJIKOBAHMM Da3BHTHA 006-
1IECTBEHHO-3KOHOMHYECKHX OTHOIIECHHH, KOTOPBIX OCHOBOH OBUI pacTymmii CIpoc Ha SHTaph
CpEM IpYIIl HACEJICHHS JTHIIEHHBIX BO3MOXHOCTH €r0 3KCIUTyaTallWH M3 ,,3aJIeXel’” pacnoioxeH-
HbIX BOJIM3M 30HBI MX 3aCENICHHSA.

Jinis xoMIUTeKca BOIPOCOB KAaCAIOLIMXCS PAa3BHTHS TOBApPOOOMEHA CYIIECTBEHHOE 3HAYCHHE
MMeEeT, KpOME TOrO, aHAIHM3 BHICTYIAHHA Pa3HBIX (OPM NAMATHHKOB, AMEIOLIAX XapakTep HM-
MOPTOB, HA TEPPHTOPAAX H300HIyIOMKMX B SIHTapHOE ChIpEE. Takoil aHANH3 KOCBEHHO YKAa3bLIBACT
HaNpaB/IeHHs, B KOTOPHIX PACHPOCTPAHSAICS SHTAPh M3 PailOHOB €ro 3KCILTyaTalldH.

II eram.

OXBaTBEIBAET HCCIIEIOBAHMS AHTAPS C IOMOMIBIO PA3HBIX QH3HKO-XUMHYECKHX METO/IOB C IEIBIO
OT/IMYATH JOMCTOPHYECKHE M3/ICJIsi NIPOH3BOJMMEBIE M3 OJIATOLEHOBOTO CYKUBIHATA, HOCTYIHOTO
B pacCMaTpHBAEeMbIil HAMH NEPHOJ HCKITIOYHTENILHO Ha KPYTHIX Oeperax m musmkax Banraxu m Ce-
BEPHOTO MOpPS, OT CYKUBIHATA MMOIEHOBOrO M 0oJyiee MiIagmuX, BBICTYNAIOIAX OTHOCHTEIHHO
YacTO Takke B PETHOHAX 3HAYMTEJIBHO OTHANEHHBIX OT MODPCKOTO HOOEpexbs.

Jns sToro crenyeT oTobpaTh HECKOIBKO AECATKOB 0Opa3noB CYKULIHMTA NO6GLITOrO M3 OJM-
TOLICHOBBLIX CIOEB M MOPCKHX IUISDKEH; MHOLCHOBHIX B 00Jiee MiIaAMX KOHTHHEHTAIBHBIX MECTO-
POXICHHIi; HECKONBKO IeCATKOB OOpaslioB CHIpbS M YKpAlIeHHN C apXEeOJOTHYeCKHX OOBEKTOB
JIOKaNM30BAHHLIX B PaHee BhIJICJICHHBIX H30X0pax. Bce 00pasiiel CliefyeT 3aTeM HCCIe0BATh C Mo~
MOIIBIO TEX METOZOB M B OJIHHAKOBBIX YCIIOBHSX, YTOOBI IOJIYYHTh BIOJIHE CPAaBHHMBIE H 0OBbek-
THBHBIC pe3ysibTaThl. OIMHAKOBBIC O BeIHYMHE 00PA3LBI NOJDKHEL OBITh BEIPE3aHBI B3 HEOKHCIEH-
HOM vyacTH saTapa. ITopsok McciienOBaHMM JO/KEH OBITH ClIeAyrOLmii:

1. KonuyecTBeRHBI aHAW3 COepXaHus SHTapHO#M kuciioTs! (C,Hg04) u cniektpodoToMeTpr-
4YecKkuii aHaymM3 B HHGpakpacHOM u3mydeHud. Kakxapiif M3 3THX METO10B NO3BOJAET OKOHYATENIHEHO
YCTaHOBHTbH, YTO MCCIEAyeMble 00pasisl NPEACTaBIAIOT COOOM CyKIBIHHAT.

2. MHEKpPOCKOIHYECKHH aHATM3 NPH OONBIIOM YBEIHMYEHHH AACT BO3MOXKHOCTB ONpEIC/ICHHUS
BHJIA MCCTIe/lyeMOTo SHTaps. Bo MHOTHX Clly¥asX JOCTATOYHBIM OKA3BIBAETCS BU3YaIbHBIN aHAIN3.
MHEKXpOCKONMYECKHH aHATM3 MOXKET NPOH3BOAMTHECA Takke B I sTame WccienoBanus.

3. Onpenenenue crenenw TBEPAOCTH B KI'/MM?, 0COGEHHO MakcHMaiLHOM. st ,,MOBepX=
HOCTHOro” sHTaps (HC MHOLCHOBBIX M MJIAIIAX CJI0ée) MakcuManbHas TeEpaocts (Hmax) nomkaa
NOYTH Bceraa npessiuats 28,00 xI'/mm2.

C. C. CaBkeBnY KCIIEDHMEHTAILHO YCTAHOBHII, YTO MEXK/LY SHTADEM M3 OJIMIOLICHOBBIX M MHO~
LIEHOBBIX M Gonee MammX cJI0EB (Tak HA3bIBAEMBIH ,,BCKPHIIIHMIA SHTApS’™”) CYNIECTBYeT pa3HHIA
B CTENCHH TBEPJAOCTH, & TAKKE B NPOIEHTHOM COJEPXaHWH cepsl. s ,,IOBEPXHOCTHOro” SHTApS
XapakTepHCTHYHA MaKCHMaJlbHas TBEPAOCTH cbime 28,00 kKI'/MM? — u comepXaHue Cepsl B Ipe-
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nenax 0,35 -0,55%, B TO BpeMs Kak B OJIMTOLEHOBOM SIHTape COJEpXKAHME CEPHI HE NPEBbLIMAECT
0,30 %, a MakcAMabHAas TBEPAOCTHL cocTapisieT He Gonee 27,24 xI'/mm2.

4. TIpoueHTHBIN aHAM3 COJAEPXKAHHS JIEMEHTOB: YIJIf, KHCIIOPOAa, BOAOPOAA, CEphl M a30Ta.
C nameil TOYKM 3peHHs Hambollee CyIIECTBEHHBIM B 3TOM ClIydYae SBJISIETCS COJCPKAHHE Cephl.

Fcnm B 3THX CambiX obpasnax makcumanbHas TBEpaocts (H max) Gyner mocturats 28,00
kI'/mm2, a conepxanue cepsl B npeaenax 0,35 - 0,55 %, To OHM NpeACTaBIsAOT cObOl AHTAph MHO-
HeHOBO# 3noxH # 6osee Mononpx. Hammy@e Takoro coBOaieHusi OTHOCHTENBHO ChIPbSl M yKpaile-
HA W3 ApXEeOJIOrHYeCKHX 00bEKTOB HAXOAAIMXCS B H30X0pax OkaiIiix 0 OTHOLICHHIO K MeCTO-
poxieHuio, GyIeT CyIecTBEHHBIM APTYMEHTOM B NOJNb3Yy 3KCIUTyaTAMA SIHTAps B3 MECTHBIX MHO-
LICHOBBIX ¥ TUTHONEHOBBIX 3aJiexel, WM 3ajexeil YeTBepTHYHOro nepuoaa. Takum o6pa3om MoryT
6BITh MOATBEPXKIACHSI PE3Y/ILTATH NOJy4YeHHBIC B | 3Tane WcciaeoBaHWSA, C MPHUMEHEHHEM H30XO0-
pudeckoi xoppensiun. OGHApYXKeHHe B apXeOJOrHYECKHX KOMIUIEKCaX SHTapsl XapaKTepu3yloule-
TOCsI CBOMCTBAMHE 00pa3lOB W3 OJIMIOLCHOBHIX CIOEB MO3BOJISIET NPEANOJIaraTh O €ro MECTOPOXK-
nenun Ha Bantriickom noGepexsn wix Ha nobepexsn CesepHoro mops. 1o cux nop emgé He yaa-
JIOCh OOHAPYXHTh SHTAPS B JIETKO JOCTYIHBLIX OJIMTOLEHOBBIX CIIOSIX, PACTIONIOKEHHBIX BaqH OT
OeperoBoit JIMHHUA.

ABTOp CTaTh¥ NPHAEPKUBACTCA TOYKH 3PEHHS, YTO CHEKTPOYOTOMETPHYECKHI METOJ B HH-
(paxpacHOM HM3Iy4YeHHH AAET JIMIIB BO3MOXKHOCTH OTJHMYHTH CYKUBIHHT OT JDYTHX BHIOB HCKO-
naemoit cmounsl. Bonpexn cyxnermsm L. B. Baka, a taxxe K. IlIBoxay u €ro COTpyaHHKOB, HET
CyIIECTBEHHOM pa3HMIbl B IIPOXOXKICHAH CIEKTPOB NOINIOIICHUS ,,0anTHiickoro sHTaps’, ,,yKpa-
HHCKOro sHTapsa” W ,sHTaps ¢ mobepexbs CesepHOoro mMops™. Takoi BBIBOI BLITEKAET, MEXKIY
npounM, 3 anamu30B nposeaénnbix C. C. CaekesmyeM 1 . A. Iakcom. [{pyrue MHeHus B JHTeE-
paType mo 3TOMy NpPeAMETY B 3HAYHTENILHOM CTENECHH SBJIIOTCA PE3y/IbTATOM IIPHMEHECHHS CIIHIN-
KOM TIpHONM3ATENLHOrO MOHATHSA , sHTaph”. Benen 3a C. C. CaBkeBHYeM H JPYTHMH HCCIIeI0Ba-
TeNsAMH, MO MOHATHEM ,,MHTAph”’ aBTOp NMOHMMAET TOJIKO CYKIBIHHT — Kak Hauboliee 4acTo
BCTpeyYalommiicss BUJ MCKomaeMo# cmonbl Han bantmiickam u CeBepHBIM MODSIMH.



