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AMBER TREATMENT WORKSHOPS OF THE RZUCEWO CULTURE IN ŻUŁAWY 

Amber treatment workshops of Rzucewo culture communities have been discovered in recent years at the mouth of the lower Vistula 
in the Żuławy depression. Following morphological, technological and raw material classifications of discovered amber relics, the author 
discussed ceramic, flint and stone finds. Reconstructions of the production process of various forms of amber ornaments from the late Neo-
lithic in the lower Vistula region have been based on the author's findings and on experimental studies. A comparative analysis of relics with 
well investigated assemblages of the Rzucewo culture on the south coast of the Baltic made it possible to date the Żuławy sites to the end 
of the III and beginning of the II millennium. There occurred in those times significant climatic changes resulting in a rather rapid draining 
of areas so far covered by the Vistula Gulf. Its western bank line shifted several kilometers to the east. This created advantageous conditions 
for the development of seasonal settlement of Rzucewo culture groups arriving from morainic plateaus. An inviting factor was the relatively 
easy access to amber the popularity of which rose rapidly in those times in distant inland areas. This led to the development of an animated 
barter in amber. 

I N T R O D U C T I O N 

Since the beginnings o f the 1960's, the local populat ion 
carried out a wasteful exploi tat ion o f amber in flat 
excavations on fields and meadows surrounding the 
State Agr icul tura l Farms at N iedźwiedz iówka a n d 
Wybicko , commune Stegna, voiv. Elbląg. I n f o r m a t i o n 
gathered by the E lb ląg Conservancy Office in 1981 
and a par t o f materials reclaimed through buying 1 

indicate the existence i n these regions o f Ż u ł a w y o f 
archaeological sites f r o m the late Neol i th ic . T h e Insti -
tute o f Archaeology Warsaw Univers i ty cooperat ing 
w i th the Elb ląg Conservancy Office began, therefore, 
intensive inventory researches and diagnostic excava-
t ion studies. Pert inent in fo rmat ion was also gathered 
f r o m the local populat ion including numerous pros-
pectors w h o discovered amber in archaeological assem-
blages (and continue searching for i t ) i n the f o r m o f large 
quantities o f amber raw mater ia l , semi-products, finished 
ornaments, product ion waste, flint and stone implements 
used i n amber t reatment and sherds. Accord ing to 
their accounts, wooden logs o f various thickness have 
also been found o n sites w i th a part icular accumulat ion 
o f relics. 

T h e relics at N iedźwiedz iówka a n d W y b i c k o have 
occurred rather shallow under the surface o f the soil. 
T h e y are most of ten 50 -70 cm deep and only sometimes, 
in depressions, 1.5 m deep. There are obvious concen-

1 The author expresses gratitude to Mgr. M. Jagodziński for 
making purchased relics available (JAGODZIŃSKI 1982). 

trations o n insignificant oblong elevations ( 2 0 - 5 0 cm) 
a long the S W — N E line. There is no doubt that the 
wasteful exploitat ion of archaeological sites carried out 
so far has yielded some scores o f ki lograms o f amber 
which gives an impression o f the abundance o f ruined 
assemblages. 

Relics here discussed represent, therefore, only 
a small propor t ion o f the discovered total . W e were 
able, at least, to determine w i t h some exactness exca-
vat ion sites. Lots o f amber is still hoarded by the local 
populat ion at N o w y D w ó r Gdańsk i and i n Gdańsk. 
Some o f the sources here discussed derive f r o m inven-

Fig. 1. Position of discussed sites 
1 — Niedźwiedziówka, site I; 2 — Wybicko, site I 
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tory research studies conducted by the author at N i e d ź -
wiedz iówka in 1981. 

The N iedźwiedz iówka a n d Wyb icko regions where 

relics have been found were described respectively as 
sites I , but they include a succession o f sites (Fig. 1) 
difficult to individuate. 

A N A L Y S I S O F S O U R C E S 

AMBER RELICS 

Site I at Wyb icko yielded i n a l l 1545 amber relics, 
site I at N iedźwiedz iówka — 729. T h e y included chiefly 
semi-products o f ornaments, product ion rejects and raw 
mater ia l (Tab. 1). F in ished ornaments were unique. 

Table 1. A general characteristic of relics from site I at Niedźwie-
dziówka and site I at Wybicko, voiv. Elbląg 

Amber relics 

Site ornaments 
and semi-
-products 

produc-
tion 

waste 

raw 
material 

Ceramics 
weight 

Flint 
and stons 

relics 

Niedźwiedziówka, 
purchased 394 250 44 — — 

as above, from 
surface research 19 17 5 3.52kg 97 

Wybicko, 
purchased 206 1043 296 — — 

Together 619 1310 345 3.52kg 97 

T h e amber mater ia l was classified according to several 
aspects after a method earl ier prepared by the author 
( M a z u r o w s k i 1978; 1983 a). T h e catalogue par t o f the 
w o r k includes compilat ions o f part icular forms o f finished 
ornaments and semi-products. 

Since analysed assemblages include forms not men-
t ioned in the earlier prepared classification list ( M a z u -
rowski 1978; 1983 a) a supplement has been appended. 

Classification list o f amber ornaments f r o m the Stone 
Age i n Poland (the so-called south Baltic or Vistula 
circle o f amber distr ibution in the Stone Age) . 

GROUP 1. BEADS 

Subgroup A , tubular (F ig . 2). 
Class I , cyl indrical (1AI ) : 

var iant a, long (1AIa) , 
var iant b, short (1AIb) . 

Class I I , o f a t rapezoid, oblong cross-section (1AI I ) . 

Subgroup B, button-shaped (buttons) w i th a V-shaped 
opening (fig. 2). 

Class I , circular (1BI) : 
var iant a, lenticular cross-section (1lBIa), 
var iant b, flat-convex cross-section (1BIb), 

var iant c, ornamented o n the upper side w i th a pattern 
o f punctures (1BIc). 

Class I I , ova l (1B I I ) : 
var iant a, lenticular cross-section (1BI Ia) , 
var iant b , flat-convex cross-section (1BIIb) . 

Fig. 2. Schematic sketches of subgroup 1A and IB beads 

Class I I I , square ( 1 B I I I ) : 
var iant a, lenticular cross-section ( l B I I I a ) , 
var iant b, flat-convex cross-section ( l B I I I b ) , 
var iant c, rectangular cross-section ( l B I I I c ) . 

Class I V , ell iptic (1BIV) . 
Class V , rectangular (1BV). 

Subgroup C , axe-shaped (Fig. 3). 
Class I , double axe-shaped, elongated oval out l ine 

1 C I ) : 
var iant a, lenticular cross-section (1CIa), 
var iant b , flat-convex cross-section (1CIb). 

Class I I , double axe-shaped, rectangular out l ine 
(1C I I ) : 
var iant a, lenticular cross-section (1CI Ia) , 
var iant b, flat-convex cross-section (1CI Ib) . 

Class I I I , c lavi form-biconoidal ( 1 C I I I ) 
Class I V , axe-shaped w i th a nodular po l l (1C IV) . 
Class V , quinquelateral axe-shaped (1CV). 
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Fig. 3. Schematic sketches of subgroup 1C, ID and IE beads 

Subgroup D , elongated oval (F ig . 3). 
Class I , w i th a single f ronta l opening in the central 

part (1DI) . 
Class I I , w i th two f ronta l openings in the central 

part (1DI I ) . 

Subgroup E. Other beads (F ig . 3). 
Class I , circular (1EI). 
Class I I , cyl indrical (1EI1). 
Class I I I , t r iangular (1E I I I ) . 
Class I V , rhomboid w i th two openings i n the central 

p a r t (1EIV) . 
Class V , conoidal (1EV). 
Class V I , discoidal (1EVI ) . 

GROUP 2. PENDANTS (Fig. 4) 

Subgroup A , asymmetr ical (2A) . 

Subgroup B, symmetrical (2B). 
Class I , t rapezoid ( 2 B I ) : 

var iant a, regular w i th straight edges (2B Ia ) , 
var iant b, w i th convex side edges and a rounded top 
(2B lb ) , 
var iant c, one side edge concave and the other convex 
(2BIc) . 

Class I I , oval ( 2 B I I ) . 
Class I I I , rectangular ( 2 B I I I ) . 
Class I V , t r iangular ( 2 B I V ) . 
Class V , axe-shaped (2BV) . 
Class V I , tetragonal w i th a contract ion o f side edges 

near the top ( 2 B V I ) . 

Subgroup C , anthropomorphic (2C) . 

Subgroup D , zoomorphic ( 2 D ) . 

Fig. 4. Schematic sketches of pendants (group 2) 

GROUP 3. ORNAMENTS SHAPED 
AS TETRAGONAL AND OVAL PLATES (Fig. 5) 

Subgroup A , w i th a V-shaped opening. 
Class I , rectangular ( 3 A I ) : 

variant a, w i th openings i n each corner o n the lower side 
( 3 A I a ) , 

Fig. 5. Schematic sketches of group 3 ornaments 
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variant b, w i th one opening at the two shorter edges on 
the lower side ( 3 A I b ) , 
var iant c, w i th two openings at the shorter edge (3A Ic ) . 

Class I I , t rapezoid ( 3 A I I ) . 
Class I I I , oval ( 3 A I I I ) : 

var iant a, w i t h openings o n the lower side ( 3 A I I I a ) , 
var iant b, one outlet o f each opening is situated o n the 
lower side, the other on the side edge ( 3 A I I I b ) . 

Subgroup B, w i t h f ronta l openings. 
Class I , rectangular (3BI ) . 
Class I I , oval ( 3 B I I ) . 

Subgroup C , plates wi thout openings. 
Class I , tetragonal ( 3 C I ) . 
Class I I , ova l ( 3 C I I ) . 
Class I I I , i n the shape o f parallelograms ( 3 C I I I ) . 
Class I V , icicle-shaped ( 3 C I V ) . 

GROUP 4. DISKS WITH OPENINGS IN THE 
CENTRAL PART (Fig. 6) 

Subgroup A , ornamented. 
Class I , circular ( 4 A I ) : 

var iant a, lenticular cross-section ( 4 A I a ) , 
var iant b, flat-convex cross-section ( 4 A l b ) . 

Class I I , oval ( 4 A I I ) : 
var iant a, lenticular cross-section ( 4 A l i a ) , 
var iant b, flat-convex cross-section ( 4 A I I b ) . 

Class I I , oval ( 4 B I I ) : 
var iant a, lenticular cross-section ( 4 B I I a ) , 
var iant b, flat-convex cross-section ( 4 B I I b ) . 

GROUP 5. RINGS (Fig. 7) 

Class I , lenticular cross-section (51). 
Class I I , flat-convex cross-section (511). 

Fig. 7. Schematic sketches of rings (group 5) 

Class I I I , broad, rounded outer edge ( 5 I I I ) : 
var iant a, as above ( 5 I I I a ) , 
var iant b , w i t h a longi tudinal groove through the centre 
o f the outer edge ( 5 I I I b ) . 

GROUP 6. SEPARATORS (Fig. 8) 

Class I , section o f a circle (61). 
Class I I , r h o m b o i d (611). 

Fig. 8. Schematic sketches of separators (group 6) 

Class I I I , oval ( 6 I I I ) . 
Class I V , conoidal ( 6 I V ) . 
Class V , rectangular (6V) . Fig. 6. Schematic sketches of group 4 ornaments (discs) 

Subgroup B, w i thout ornament . 
Class I , circular ( 4 B I ) : 

var iant a, lenticular cross-section (4BIa ) , 
var iant b, flat-convex cross-section (4BIb) . 

GROUP 7. INDETERMINATE ORNAMENTS 

This group includes ornaments or their fragments 
wh ich have lost their or ig inal shape due to destruction or 
damage. 
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Only some of the forms presented on the classification 
list appeared on site I at N iedźwiedz iówka and site I at 
Wyb icko (Tab. 2). Those relics can also be grouped i n 

Table 2. Frequency of particular forms of amber products from 
Niedźwiedziówka and Wybicko 

Form of ornament Niedź wiedzió wka 

x % 
Wybicko 

x % 
Together 

lAIa 214 51.8 74 35.9 288 
1 Alb — _ 3 1.4 3 
lBIa 39 9.4 10 4.8 49 
lBIb — — 4 1.9 4 
lBIIa 72 17.4 32 15.5 104 
lBIIb 2 0.4 9 4.3 11 
1BII — — 20 9.7 20 
lBIIIa 1 0.2 — — 1 
lBIIIb 1 0.2 4 1.9 5 
1BIV 1 0.2 — — 1 
IB* 30 7.2 — — 30 
lCIa 13 3.1 8 3.8 21 
lCIb 1 0.2 — — 1 
lCIIa 26 6.3 14 6.8 40 
lCIIb — — 2 0.9 2 
1EVI 1 0.2 — — 1 
2A — — 1 0.4 1 
2BIa — — 3 1.4 3 
2BIII 1 0.2 — — 1 
2BV — — 2 0.9 2 
4BIa 1 0.2 — — 1 
Group 7 10 2.4 20 9.7 30 

Together 413 99,4 206 99,3 619 

part icular categories according to the similar i ty o f tech-
nological characteristics reflecting the degree o f progress 
o f the product ion process (product ion classification). 
A careful analysis o f al l relics f r o m this aspect w i l l make 
i t possible to reconstruct the process of amber t reatment . 
A s w i l l be seen, indiv iduated technological groups ( T ) 
correspond to concrete stages o f the product ion cycle. 

TUBULAR, CYLINDRICAL BEADS, LONG (lAIa) 

These beads, most numerous at bo th sites (Specif. 1 
and 7), comprised 288 objects (214 at N iedźwiedz iówka 
and 74 at Wyb icko) . T h e length o f l A I a beads is always 
greater than their diameter (e.g., F ig . 9 : 1 , 2 , 9 , 1 0 , 1 2 , 1 3 ) . 
This longi tudinal cross-section is rectangular or o f 
a similar shape, their transverse cross-section is circular 
or oval. Pieces used for in i t ia l t reatment could have 
a transverse, tetragonal or mul t i la tera l cross-section. 
T h e y are between 13 and 79 m m (pieces 18-33 m m were 
prevai l ing) long o f a (most frequently) 6 - 2 4 m m diameter 
and 4 - 8 m m wide opening. O n l y 2 pieces f r o m N iedźwie -
dz iówka can be acknowledged as finished and suitable 
for use (PI . 12 ,3 ) , a l l others are semi-products. A s regards 
the similarity o f technological characteristics they f o r m 
the fo l lowing groups: 

G r o u p T I comprises 128 semi-products l A I a (91 f r o m 
N iedźwiedz iówka and 37 f r o m Wybicko) . I n re lat ion to 
the l A I a assemblage o f beads this amounts to about 

Fig. 9. Niedźwiedziówka, site I. Semi-products of amber ornaments 

2 — Przeg ląd A r c h e o l o g i c z n y 32 
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4 2 . 5 % at N iedźwiedz iówka and 5 0 % at Wyb icko) . 
T h e assemblage includes beads treated in i t ia l ly i n various 
degrees. The i r c o m m o n characteristic is the absence o f 
perforat ion traces. T h e y can be clearly indiv iduated 
in to 2 subgroups. 

Subgroup T I a (69 pieces f r o m N iedźwiedz iówka and 
26 f r o m W y b i c k o ) embraces the earlierst semi-products 
forms which — w i th the use o f flint implements — were 
given the semblance o f finished beads. The i r entire sur-
face or par t o f i t shows numerous, small chipping nega-
tives remain ing after treatment. Parts o f outer cortex 
sometimes remained i n places wi thout traces o f surface 
treatment. Some pieces, part icular ly those w i th a very 
smooth surface, show traces o f cortex not only on lateral 
planes but also o n the two bases. A frequent tetragonal 
cross-section and an absence o f traces o f surface polishing 
was characteristic o f subgroup T I a products. Bases o n 
which openings were to be made have not yet been fo rmed 
or were shaped only in i t ia l ly wi th flint implements. 
Traces o f gr inding on hard pads were discovered o n only 
3 pieces f r o m N iedźwiedz iówka ( inv. nos. 9,84 and 147). 
T h e first has specific scratches remaining after gr inding 
one o f the bases a l though its cross-section resembles 
a square, the two opposite faces o f the lateral surface 
are covered w i t h natura l cortex, the other base was treated 
ini t ia l ly by a flint too l (chipping negatives). T h e other 2 
pieces (o f one only fragments remained) have carefully 
ground lateral surfaces but their bases are hardly formed. 
Three other impressive rudimentary objects f r o m N i e -
dźwiedziówka (inv.nos. 1, 2 and 4, PI. 131 ,34 ,36) were 
produced by splitting a longitudinal lump o f amber 
weighing about 100 g into 4 parts. The three discovered 
parts (the four th is missing) were fitted together and re-
flexion waves were found to be in concert (Fig. 10). 

Fig. 10. Niedźwiedziówka, sits I. Two semi-produced 1AIa beads 
from a split amber lump 

Successive spots of strokes made by a hard too l are also 
noticeable. 

Analyses have shown clearly that for the production 
o f beads classified in subgroups T I a as l A I a Neol i th ic 

m e n chose lumps o f amber resembling their shape. The 
splitting o f larger lumps was done infrequently. Lumps 
were more often cut by means o f a thread. Relevant 
traces were noticed on 5 early in i t ia l forms f r o m N i e -
dźwiedziówka (inv.nos. 199-203). W h a t is more, 2 o f 
them (inv.nos. 202 and 203) are 2 fitting halfs o f the same 
oval l u m p o f amber (Fig. 11). T h e characteristic grooves 

Fig. 11. Niedźwiedziówka, site I. Early beginning forms of I Ala 
beads obtained by cutting an amber lump with a thread 

left by thread, seen o n the two halves, fit perfectly. Th is 
is the first noticed case o f the use of this technique in 
the Stone Age i n the south Balt ic area o f amber distri-
bution. N o analogy has been found in the entire Balt ic 
coast zone. 

O u t o f the discussed T I a subgroup o f l A I a semi-
-products f r o m Niedźwiedz iówka , 50 pieces (about 
72 .4%) were quite suitable for further treatment. T h e 
remaining 19 were mostly large fragments produced by 
a too strong pressure o f the flint implement dur ing 
surface treatment. Fur ther 3 pieces were damaged dur ing 
base treatment (inv.nos. 35, 43, 54). I n one case ( inv.no. 
51), subsequent to the removal o f the outer cortex, it 
appeared that there are 3 lines o f natura l cracks inside 
the lump. Fur ther t reatment w o u l d have been fruitless. 

Out of 26 relics f r o m the T I a subgroup f r o m W y b i c k o 
none was suitable for further treatment. A lmost al l 
objects represent only fragments. 15 pieces were damaged 
dur ing surface treatment and 9 dur ing base shaping. 
T w o l A I a objects are whole. They were not investigated, 
however, because o f their heterogenous, cracked or porous 
inner structure. T h e worker could have noticed i t only 
after removing the outer cortex (inv.nos. 3 and 9). 
Fur ther treatment w o u l d have caused splitting. 

Subgroup T i b . This group includes 33 semi-products 
l A I a (22 f r o m N iedźwiedz iówka and 11 f r o m Wyb icko ) . 
T h e y are distinguished by gr inding traces on the lateral 
faces and bases. T h e y are o f a rectangular shape in 
the longi tudinal cross-section and have, in general, no 
chipping negatives o n the lateral face. By carefully 
gr inding the two bases it was tr ied to set them in r ight 
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angles to the lateral face; t reatment was l imi ted to the 
achieving of an approximate cyl indrical shape o f the 
bead. 

F ive semi-products l A I a o f the T i b subgroup f r o m 
Niedźwiedz iówka were suited for further treatment ( inv. 
nos. 9, 14, 20, 65, 97). T h e remaining, preserved in va-
rious degrees, are damaged. T h e central part o f one piece 
had a natura l opening transverse to the axis — a 
crack dur ing the gr inding o f the lateral face. l A I a semi-
-products f r o m W y b i c k o included i n subgroup T i b are 
preserved i n fragments due to damages which occurred 
analogous to those already referred to. Traces o f thread 
cutt ing are noticeable o n the lateral face o f one object 
( inv.no. 28). 

G r o u p T I I . This is the most numerous technological 
group of semi-produced 1 A I a beads. I t comprises 117 
(54 .6%) objects f r o m N iedźwiedz iówka and 37 ( 5 0 % ) 
f r o m Wybicko. The i r c o m m o n characteristics are dr i l -
l ing openings w i th flint perforators. This method was 
variously advanced but ended in fai lure. N o n e o f the 
semi-products o f group TII was suitable for further 
treatment. Openings were dr i l led f r o m two sides — this 
may be seen in the uncovered parts o f their grooves w i th 
traces o f white squash-amber dust. 

G r o u p TIII O n l y 4 samples o f 1 A I a semi-products 
f r o m Niedźwiedz iówka belong to this group (inv.nos. 

77, 79, 80, 118). T h e y are ornaments almost ready for 
use. Dist inguishing features of group TIII are completed 
perforations, traces o f careful gr ind ing o f the lateral 
face and bases and polishing. F ine cracks along the axis 
have been found o n the lateral face o f the 2 objects 
( inv. nos. 77, 80) ready for polishing. Polishing traces 
have been observed, however, o n the two remain ing 
semi-products. One o f t h e m has, moreover, o n a part o f 
the face, typical gr inding scratches ( inv.no. 118). Both 
were unsuitable for use or could have been w o r n for a very 
short t ime. One has a clear crack on its entire length, 
the other — a deep chipping negative o n its lateral 
face. 

G r o u p T I V . I t includes only 2 completely finished 
l A I a beads f r o m N iedźwiedz iówka w i th carefully polished 
and shining surfaces. T h e share o f finished products 
at this site is, therefore, on ly 0 . 9 % o f al l l A I a beads. 

TUBULAR, CYLINDRICAL BEADS, 
SHORT (1AIb) 

T h e difference o f these beads f r o m the 1 A I a group 
lies in their length being equal to , or slightly smaller 
than the diameter, usually not exceeding 10 m m . T h e 
W y b i c k o assemblage included 3 o f these semi-produced 
ornaments (Fig. 12 :1 ,2 ,10 ) . One shows traces o f cir-

Fig. 12. Wybicko, site I. Semi-products of amber ornaments 
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cular treatment of the lateral face with a flint implement 
and natural surfaces with entrance points of a bilaterally 
perforated opening. It represents, therefore, technolo-
gical features typical of group TIII. With the perfectly 
smooth surface of bases with opening outlets, it sufficed 
to grind off the outer cortex of the amber. There was no 
necessity for a previous fashioning of faces, particularly 
prior to perforation. An analogous situation involves 
the remaining lAIb semi-products. They were damaged 
during bilateral perforation attempts. They may be inclu-
ded, therefore, in group TIL 

BUTTON-SHAPED (BUTTONS) BEADS WITH 
V-SHAPED OPENINGS (IB) 

These ornaments make up, on both sites, the second 
largest group. Tables 3 and 4 show their differentiation 
as regards morphological and technological features. 
Forms included in class 1BII and 1BI dominate decisively 
in assemblages of relics of the IB subgroup from Nie-
dźwiedziówka and Wybicko, the remaining are sporadic 

samples (Specif. 2 and 8). The largest include forms 
IBIIa and b. Some are up to 30 mm long, up to 23 mm 
wide and up to 10 mm thick. Relics included in classes 
1BI, 1BIII and 1BIV do not exceed 20 mm in length or 
in diameter. The proportion of damaged objects is shown 
in Table 5. 

Group TI. Included semi-products representing 66.4% 
of all button-shaped beads from Niedźwiedziówka and 
80.9% from Wybicko (index z2). Their common feature 
is the absence of openings. 

The subgroup TIa includes initial forms of button-
-shaped beads which were shaped with flint implements 
to resemble finished ornaments. In addition to pieces of 
an obvious circular or loval shape and numerous chipping 
negatives on the upper and lower face, there were objects 
with only traces of cuts on the outer edge and the surface 
covered with natural cortex. Frequent were also initial 
pieces with one natural and the other treated surfaces. 
Some relics from Niedźwiedziówka represent only 
a very early stage of treatment, making it impossible to 
classify them within a specific group or variant. Their clas-

Table 3. Niedźwiedziówka, site I. Technological groups of the button-shaped (buttons) beads with V-perforation 

Technological groups 

Class, variant 
All together 

Class, variant TIa TIb TII TIII TIV (fin.) 

X z * z X z X z X z X z 

lBIa 13 33.3 11 28.2 13 33.3 2 5.1 ___ 39 99.9 
IBIIa 15 20.8 25 35.7 21 29.1 9 12.5 2 5.1 72 99.8 
lBIIb — — 1 50.0 1 50.0 — — — — 2 100.0 
IBIIIa 1 100.0 — — — — — — — — 1 100.0 
lBIIIb — — 1 100.0 — — — — — _ 1 100.0 
1BIV — — — — — — 1 100.0 — — 1 100.0 
IB* 30 100.0 - - - - - - - - 30 100.0 

All together x, 59 40.4 38 26.0 35 23.9 12 8.2 2 1.3 146 

X — quantitatively; z — % of all ornaments of a particular classification category; 22 — % of all ornaments of subgroup IB 
from a site 

Table 4. Wybicko, site I. Technological groups of the button-shaped beads (buttons) with V-perforation 

Technological groups 

Class, variant TIa TIb TII TIII TIV (fin.) 

* z X z X z X z X J z 

lBIa 2 20.0 2 20.0 6 60.0 _ 
lBIb 2 50.0 2 50.0 — — — — — — 

1BII 20 100.0 — — — — — — _ _ 
IBIIa 20 62.5 4 12.5 8 25.0 — — — — 

lBIIb 7 77.7 1 11.1 — — 1 11.1 — — 

lBIIIb 2 50.0 2 50.0 - - - - - -

All together x, z2 Z2 Z2 Z2 Z2 

53 67.0 11 13.9 14 17.7 1 1.2 — — 

X, z, z2 — see table 3 
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Table 5. The proportion of unsuccessful forms among semi-products of button-shaped beads from site I at Niedźwiedziówka (N) 
and site I at Wybicko (W) 

Technological groups 
Number All to gether 

Class, variant Site of T Ia T [b T II T III 
products 

X y x y X y x y X y2 

lBIa N 39 5 38.4 6 54.5 13 100.0 2 100.0 26 66.6 
W 10 0 0 1 50.0 6 100.0 - - 7 70.0 

lBIb N — — — — — — — — — — — 

W 4 1 50.0 2 100.0 - - - - 3 75.0 

1BII N — — — — — — — — — — — 

W 20 2 10.0 - - - - - - 2 10.0 

IBIIa N 72 4 26.6 10 40.0 21 100.0 4 44.4 39 54.1 
W 32 3 15.0 3 75.0 8 100.0 - - 14 43.7 

lBIIb N 2 — — — — 1 50.0 — _ 1 50.0 
W 9 2 28.5 1 100.0 - - 0 0 3 33.3 

lBIIIa N 
W 

1 0 0 - - - - - - - -

lBIIIb N 1 . 0 0 ; 

W 4 0 0 0 0 - — - — - -

1BIV N 
W 

1 - - - - - - 0 0 - -

IB* N 30 4 13.3 — — — — — — 4 13.3 

All together 

W 

N 

W 

146 

79 

13 

8 

73 
22.0 
73 
15.1 

16 

7 

73 
42.1 
73 
63.6 

35 

14 

73 
100.0 
73 

100.0 

6 

0 

73 
50.0 
73 

0 

70 

29 

74 
47.9 
74 
36.7 

X— quantitatively; y — % of all semi-products of a particular category from a concrete technological group or subgroup, yi — % of all semi-products 
of a particular classification category; v3 — % of all semi-products of a particular technological group or subgroup; y 4 — % of all button-shaped beads 
from a defined site. 

sification was terminated at the level of subgroup 
(1B*); twenty 1BII pieces from Wybicko had an untouched 
upper and lower surface or only initial chipping negatives. 
It is obvious that in the production of 1BI and 1BII forms 
the circular or oval shape was often achieved by an initial 
formation of a rectangular piece followed by cutting off 
the corners. 

The amber raw material used in the production of 
button-shaped beads need not have been as good as the 
material for lAIa pieces. This concerned in particular 
smaller objects. An analysis of early half-products indi-
cated that attempts were made at producing them from 
natural lumps resembling planned ornaments. The use 
of parts from split lumps was rare. Some of the 1BII 
pieces from Wybicko show traces of fire in the form of 
burning and thermic cracks (inv.nos. 115, 117, 133). 
Contact with fire occurred probably after treatment since 
amber, being too brittle, is after heating unsuitable for 
mechanical treatment. 

The subgroup TIb includes semi-products of button-
-shaped beads with traces of grinding on the upper and 
lower surfaces and, sometimes, on the inner edge. This 

is why a part of these beads has a faceted edge. Grinding 
was to give the semi-product its final shape. Hence the 
polygonal planes with densely distributed scratches on 
some surfaces. Amber dust was found on them. A part 
of lBIIIb semi-products from Wybicko and Niedźwie-
dziówka had one surface faceted, which gave it a pyra-
midal shape. This effect was achieved by grinding off the 
convex side under a certain angle (Pls. 113, VII 11,20). 

Group TII Includes semi-products with traces of 
V-shaped perforations and ground surfaces, sometimes 
edges. Openings were as a rule on the convex side in the 
centre of the ornament. Outlets of grooves in 1BII and 
1BIV forms were always transverse to the longer axis 
of the bead and, in lBIIIb pieces, on the axis, never 
on the transverse. All the beads here discussed were 
damaged during perforation and became unsuitable for 
further treatment. A too vertical position of drills some-
times caused damage to the ornament during the final 
phase of drilling or during repeated polishing, e.g., 
pieces 1BIa and 1BIIa from Niedźwiedziówka (Pls. 112, 5, 
VI34). 

The third technological group includes semi-products 
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with (2 exceptions) successful perforations and traces of 
a successive phase of grinding and polishing. Represen-
tative of this group are 2 pieces lBIa, 9 — IBIIa and one 
1BIV from Niedźwiedziówka and one lBIIb piece from 
Wybicko. Of interest is object IBIIa from Niedźwiedziów-
ka (Pl. III 12). Since its opening was damaged during the 
final polishing phase, it was perforated again, bilaterally, 
and thus provided with a frontal opening at the top. This 
way, it resembles a 2BII pendant. 

Group TIV. This least numerous group includes only 
2 completed pieces suitable for the use of IBIIa beads 
from Niedźwiedziówka (Pl. 1113,28). They have smooth, 
carefully polished and shining surfaces. 

The assemblages of button-shaped beads from the two 
sites were studied from the aspect of the proportion of 
damaged forms using numeral (x) and percent y-y4 , 
Tab. 5 and 6) indexes. Considering the frequency of 

Table 6. The proportion of button-shaped beads of particular tech-
nological groups in the forming of index y4 and its relation to index 

Z2 

Number Technological groups 
Site of Index Indexes 

relics TIa TIb TII TIII 

* Final forms (TIV) not includet. 

relics,y3 and y4 indexes seem to be the most represen-
tative. The remaining indexes of variants lBIa and IBIIa 
can also be accepted as conclusive. These data indicate 
that all beads of technological group II = z2) were 
completely destroyed while semi-products of TIa and 
Tib subgroups show the lowest value in the y4 index, des-
pite the high z2 index. Contrary to appearances, the small 
proportion of group TIII semi-products in creating z2 

and y4 indexes is also essential, since only a negligent 
percent of ornaments was damaged during the final grind-
ing and polishing process. 

AXE-SHAPED BEADS (1C) 

Only beads of a double-axe shape with an outline 
of an elongated oval (ICI) and rectangle (1CII) were 
discovered at the two sites. Particular classes included 
variants a and b. Forms lCIb and lCIIb were few in 
comparison with variants of a lenticular cross-section 
(cf. Specif. 4 and 11). Niedźwiedziówka yielded 40 pieces 
of the 1C subgroup and Wybicko — 24. They were exclu-
sively semi-products (Tab. 7). 

Beads ICI and 1CII are included among sizable orna-
ments. Their length reaches up to 42 mm, they are up 
to 36 mm wide and up to 13 mm thick But much smaller 
pieces are numerous. Probably, a part of them are rudi-
mentary damaged forms ICI or 1CII, taken for secondary 
treatment (halfs). The long, lateral openings of these 
ornaments are in the central part and penetrate the entire 
width. Their outlets are on the side edges. 

Table 7. Technological groups of the axe-shaped beads from site I 
at Niedźwiedziówka (N) and site I at Wybicko (W) 

Class, 
variant Site 

TIa 

Technological groups 

T Ib TII TIII 

All 
together 

lCIa N 2 11 13 
W 2 - 5 1 8 

lCIb N 
W 

- - 1 - 1 

lCIIa N 10 9 6 1 26 
W 9 2 3 - 14 

lCIIb N _ — — — — 

W — — 2 — 2 

Coefficient z2 — see table 3. 

The first technological group includes 21 beads of 
a double-axe shape from Niedźwiedziówka and 15 from 
Wybicko. They were initially shaped with flint implements, 
traces of this treatment can be seen in chipped off nega-
tives on surfaces and edges (TIa). Some of these forms 
have, moreover, traces of grinding (TIb). 

Subgroup TIa. Includes 12 semi-manufactured 1C 
beads from Niedźwiedziówka and 11 from Wybicko. 
These are exclusively lCIa and lCIIa objects. Remains 
of cortex on the surface indicate that natural flat amber 
plates were used in their production. Extensive areas of 
negatives on lateral edges and some lCIIa initial pieces 
from Niedźwiedziówka (inv.nos. 334, 335) and Wybicko 
(inv.nos. 84, 87, 88, 90) indicate clearly that they were 
produced from raw material plates previously divided 
into parts. Traces of treatment with flint implements 
appear mostly on uneven places on the upper and lower 
surfaces. Plains were covered with cortex but were 
even left for grinding. The same concerned level, flat 
lateral edges of some lCIIa objects from Niedźwiedziówka 
(inv.no. 333) and Wybicko (inv.no. 83). Attention 
should be directed to early begining of lCIIa pieces 
produced from previously damaged forms of this va-
riant (Pl. V33, Figs. 12:22,13:9-11). 

The subgroup TIb includes nine 1C objects from Nie-
dźwiedziówka and two from Wybicko. They are exclu-
sively lCIIa beads. Grinding traces of various intensity 

z2 
z2 z2 z2 

All N 12 30,0 9 22.5 18 45.0 1 2.5 40 
together W 11 45.8 2 8.3 10 41.6 1 4.1 24 

Niedźwie- 146 y4 8.9 10.9 23.9 4.1 47.9 
dziówka z2 40.4 26.0 23.9 8.2 98.5* 

Wybicko 79 10.1 8.8 17.7 — 36.7 
z2 67.0 13.9 17.7 1.2 99.8 
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Fig. 13. Wybicko, site I. Semi-products of amber ornaments 

cover the upper, lower sides and edges. Most advanced 
in treatment are two semi-products from Niedźwie-
dziówka (Pl. 11132,34). There are few chipping negatives 
made by flint implements together with grinding and po-
lishing traces on their surfaces. The technique of polish-
ing was used for the first time in treating semi-produ-
ced pieces of the TIb subgroup. One was damaged while 
the plane (base) was being prepared for perforation on 
the two lateral edges (inv.no. 341). A more successful 
shaping of analogous planes was observed on two conse-
cutive lCIIa pieces from Niedźwiedziówka (inv.nos. 340 
and 343). Numerous relics of the TIb subgroup have 
circularly faceted edges. 

Group TIL Relics from this group are the most nu-
merous: Niedźwiedziówka: 18 pieces, Wybicko: 10 pie-
ces. All have traces of an unsuccessful bilateral drilling 
of openings with flint implements. As was mentioned, 
it was necessary, prior to drilling, to specially prepare 
lateral edges where the opening was planned. On most 
beads there were single chipping negatives analogous to 
those found on some lCIIa pieces of the TIb subgroup. 
Only one lCIb piece from Niedźwiedziówka (Fig. 9:3) had 
in this place special indentations, frequently found in 

double-axe shaped amber beads west of the Oder River 
(cf. Schuldt 1974, 100-109, figs. 3-6, 8, 9; Mazurowski 
1976). Analogous indentations have been found there on 
double-edged stone axes, so-aclled Amazonenäxte, imi-
tations of which were tried to be made in amber. In 
Poland, identical indentations have been found in two 
ornaments of the Rzucewo culture. A lCIa bone bead 
was found at the Rzucewo settlement (Kostrzewski 1931, 
59, Pl. II 10), while an analogous amber form was dis-
covered by the author during researches at the Suchacz 
settlement. 

Group TIII. It includes only two relics. The lCIa 
semi-product from Wybicko (inv.no. 82) and lCIIa 
from Niedźwiedziówka (Pl. III 25). The first was damaged 
during polishing, the second — in the final phase of 
grinding of the lateral edge (at the top). 

The proportion of damaged lCIa, b and lCIIa, b semi-
-products is characteristic of the two sites (Tabs. 8 and 9). 
Completely damaged are all objects from group TII, ana-
logous to previously discussed lAIa and IB beads. Sub-
groups TIa and TIb from Niedźwiedziówka and the TIa 
subgroup from Wybicko contain the least damaged semi-
-products. 
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Table 8. The proportion of unsuccessful forms among axe-shaped (1C) semi-produced beads from site I at Niedźwiedziówka (N) 
and site I at Wybicko (W) 

Number Technological groups Together damaged 
Class, variant Site of 

relics TIa TIb 
TII TIII x y2 

lCIa N 13 2 11 13 100.0 
W 8 2 — 5 1 8 100.0 

lCIb N 
W 

1 - - 1 - 1 100.0 

lCIIa N 26 1 6 6 1 14 53.8 
W 14 6 2 3 - 11 78.5 

lCIIb N — — — — — — — 

W 2 — — 2 - 2 100.0 

y3 
y3 y3 y3 y4 

Together N 40 3 23.0 6 66.6 18 100.0 1 100.0 28 70.0 
x, y3, y4 

y3 y3 y3 73 7 4 
W 24 8 100.0 2 100.0 10 100.0 1 100.0 21 87.5 

y2, y3, y4 — see table 5. 

Table 9. The proportion of ICI and 1CII beads of particular tech-
nological groups in the forming of index y4 and its relation to 

index z2 

Technological groups Together 
Site Index accord, to 

TIa TIb TII TIII indexes 

Niedźwie- y4 7.5 15.0 45.0 2.5 70.0 
dziówka Z2 30.0 22.5 45.0 2.5 99.8 

Wybicko y4 33.3 8.3 41.6 4.1 87.5 
Z2 45.8 8.3 41.6 4.1 99.8 

OTHER BEADS (IE) 

The semi-produced 1EVI bead (Pl. II21) was found 
at Niedźwiedziówka. It is of a discoidal shape, lenticular 
in the transverse cross-section. The frontal bilaterally 
drilled opening is in the central part of the ornament. The 
outer edge is faceted, surfaces show traces of grinding 
and polishing. Cortex remained on one of these relics 
around the opening. This relic shows features characte-
ristic of group TIII. It differs from 4BI and 4BII ornaments 
in size and a very small diameter of the opening and 
a considerable thickness in relation to its diameter. 

PENDANTS (GROUP 2) 

The common basic characteristics of pendants is the 
position of the, most often, frontal opening at one edge. 
Discussed collections contain 7 pendants: 2A, 2BIa, 
2BIII and 2BV (Specif. 5 and 12). 

Subgroup 2A includes asymmetrical pendants. They 
resulted from a bilateral drilling of a frontal opening at 
the upper edge of specially chosen natural lumps of 

amber. Their surfaces and edges were not treated. The 
asymmetry and irregularity of forms resulted from the 
resignation of dividing pieces into classes and variants. 
Each of these pendants can represent a separate class 
or variant. In the analyzed material, only pendant 2A 
from Wybicko represents the above mentioned features 
(Pl. VII 17). One surface was damaged during the drilling 
of the frontal opening (group TII). 

Pendants 2BIa are shaped like a regular trapezium 
with straight edges, the transverse and longitudinal cross-
-sections are rectangular. Only 3 such semi-products were 
found at Wybicko (Pl. VII 14-16). Two have no traces 
of openings (TIa and TIb), and one was damaged during 
drilling (TII) and differs from classic 2BIa forms because 
the opening is positioned closer to the central part. 

The transverse cross-section of one symmetric, rec-
tangular pendant (2BIII) from Niedźwiedziówka (Fig. 
9:6) shows a rectangular form, its edges are slightly 
rounded. This semi-product was damaged during the final 
phase of drilling the frontal opening (TII). 

Two semi-produced symmetrical axe-shaped pendants 
have been discovered at Wybicko (2BV). Their top parts 
were damaged during grinding (Pl. VII 18,19). Comple-
tely preserved specimens of the 2BV class resemble in 
their outlines axes of a broad arcuated blade and a much 
narrower slightly convex head. The closely situated 
opening is set transversely to the longer axis of the orna-
ment. Its outlets are on the side edges. In their transverse 
cross-section, 2BV forms are rectangular and lenticular 
in the longitudinal section. These two specimens have 
more slender proportions and analogous cross-section 
features in preserved parts. 

During surface researches at site I at Niedźwiedziówka, 
researchers discovered a semi-produced circular disk of 
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a lenticular cross-section (4BIa). Its opening was drilled 
from two sides with a 6 mm flint drill. The disk was 
damaged during the final stage of treatment — i.e., 
during polishing (Pl. II26). Traces of these activities 
are clearly preserved on the surfaces. This 4BIa object 
represents, therefore, characteristics of group TIII. 

OBJECTS OF INDETERMINED SHAPE (GROUP 7) 

The Niedźwiedziówka and Wybicko sites have yielded 
also very early initial forms of amber ornaments included 
in subgroup TIa. Considering the still unspecified form 
and some single traces of chipping or flaking, it was di-
fficult to determine their final shape. They were, therefore, 
included into a separate group. Considering, however, 
their form, size and traces of surface treatment on some 
objects, attempts were made at determining their sup-
posed final purpose (Specif. 6 and 10). The decisive ma-
jority could have been intended for beads in subgroups 
1B or 1E. Traces of thread cut appear on 5 pieces from 
Niedźwiedziówka in addition to chipping off and nega-
tives of larger flaking (inv.nos. 385, 387, 389, 391, 392). Fig. 14. Wybicko, site I. Amber production waste 

PRODUCTION WASTE FROM AMBER TREATMENT 

The ancient material from the two sites included 
a considerable amount of production waste (Tab. 10). 
Most numerous were flakes and bits measuring less 

Table 10. A characteristic of amber production waste from site I at 
Niedźwiedziówka and site I at Wybicko 

Waste category Together 

Site 
scales 
chips 

< 10mm 
long 

scales 
10-20mm 

blades 
15-28mm pieces weight 

in g 

scales 
chips 

< 10mm 
long long long 

weight 
in g 

Niedźwiedziówka, 
purchased 197 53 - 267 76.27 

as above, from 
surface research 14 3 — - — 

Wybicko, 
purchased 

Together 

826 

1037 

197 

253 

20 

20 

1043 

1310 

341.50 

417.77 

than 10 mm (Fig. 14). More seldom were flakes 10-20 mm 
long, the most sizable reached up to 35 mm in width. Out 
of the waste pieces from Wybicko, 20 had features typical 
of semi-raw material distinguished in flint industry, name-
ly flakes. In our case, these were of course, production 
remains and their shape and proportions are accidental. 
They originated most frequently after the flaking of 
side edges of flat raw material plates. Methods deve-
oped in the process of flint production were undoubtedly 
In amber treatment, adapting them, however, to proper-

ties of the softer raw material. All flakes, blades and larger 
chips show clearly preserved stricking points, knots and 
reflection waves. They were certainly chipped off by 
means of an intermediary tool. The direct use of hammer 
stones, if only to split larger lumps into smaller pieces, 
would be impossible considering the characteristics of 
amber. 

Pieces covered with cortex on the entire upper sur-
face or its part amounted to about 75% of waste mate-
rial. This proves that at the core production treatment 
of amber ornaments the chipping off technique was stop-
ped directly after the cortex was removed and initial 
shaping concluded. The direct use of a sharp flint tool 
was then safer and more effective. It allowed to achieve 
the required shape of the ornament more precisely. 
Fine chips without or partly without cortex have remai-
ned from this stage of treatment. These objects are rela -
tively few in the analyzed material, they were rejected by 
disinterested present-day collectors. But it is certain that 
small chips frequently appeared on the two recently exca-
vated sites. Using stone treatment terminology, they may 
be defined as chips deriving from surface retouching. 

AMBER RAW MATERIAL 

It must be emphasized that several selections were 
made of the amber raw material found at the two sites 
before it became the object of study in this paper. This 
does not concern the quantitative index only. More 
essential is its qualitative impoverishment. The most 
sizeable lumps were kept by collectors. Only 345 small 

3 — Przegląd Archeolog iczny 32 
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pieces are at the author's disposal (Fig. 15). Together 
they weigh: those from Niedźwiedziówka — 56,35 g 
and from Wybicko — 203.45 g. The weight of one piece 
does not exceed 15 g. According to information of 
present-day amber prospectors, lumps weighing 30-50 g 
were frequently found there, the larged weighed 100-
200 g. The later were, of course, unique finds. These 

Fig. 15. Wybicko, site I. Amber raw material 
a — unsuitable for treatment; b — suitable for treatment 

choice pieces were readily used by Neolithic producers 
at both sites. An example may be the large 1 lAIa beads 
from Niedźwiedziówka (cf. Fig. 10). Considering their 
weight, individual lumps used in production weighed 
about 100 gram. 

The entire relevant raw material was classified by 
the author in relation to its suitableness for — prehisto-
rical, of course — treatment. It appeared that out of 
296 lumps from Wybicko only 29 rather small pieces 
(beads IB, IE and small forms 2A and 2B) were suitable 
for production, and from Niedźwiedziówka, out of 49 
pieces — only 8. The chief disqualifying factors of rejec-
ted raw material were their insufficient size, inadequate 
shape of lumps, heterogenous inner structure (stratifi-
cation, cracks, deep pores caused by organic vestiges, 
incrustation or incrustation-stratal texture or soil inter-
polation) and the presence of foam-type amber. 

Small flat plates decisively dominate among amber 
pieces chosen for treatment. Most derived from the sub-
cortical part of pines (Pinus succinifera). 

RAW MATERIAL CLASSIFICATION OF 
SEMI-PRODUCTS AND FINISHED ORNAMENTS 

A characteristics of amber varieties as regards suita-
bleness for treatment and principles of raw material 
classification was presented by the author in previous 
works (Mazurowski 1978; 1983 a, 13-19). But an intro-
duction seems necessary. R. Klebs (1887) distinguished 
the following variants of amber: transparent, clouded, 
foamy, bastard, osseous. This is in order of transparency, 
depending on the quantity, quality and density of micros-
copic free spaces distributed in amber, the so-called ve-
sicles (cf. Savkevič 1970, 100-102). These factors sub-
stantially influence the hardness and brittleness (Sav-
kevič 1970,152-157, Pl. 17, ibid, bibliography). Generally 
speaking, the higher the index of transparency, the 
greater the hardness. S.S. Savkevič's studies (1970, 152, 
156) have shown that even in one piece of amber devia-
tions in the index of hardness (kG/mm2) can reach up 
to ±5%. Much greater differences (±20%) occur when 
variants — transparent, bastard and osseous — coexist 
in one lump. 

Considering these properties of particular amber 
variants and their colouring we can make a correct 
analysis of raw material used in the production of orna-
ments. Results of raw material classification should ex-
plain principles of selecting variants of amber in the 
production of defined ornaments, causes of damages 
and resigning from further treatment. These data have 
been used in part in discussing forms of relics. 

We may assume, of course, that achieved data will 
not be entirely competent. These relics have not derived 
from compact objects such as, for example, amber work-
shops studied as composite unities. Moreover, most of the 
here analyzed semi-products were damaged or rejected 
during treatment. But, in my opinion, a complete set of 
sources from one workshop will never be available. 
First of all, we shall always be deprived of their most 
essential category — finished ornaments which, as a rule, 
were taken away from the workshop. This is why mate-
rials from such well investigated objects will only increase 
the degree of probability of conclusions formed by ar-
chaeologists. There are also essential conditions rather 
elusive in source analyses, such as the different degree of 
mastering the technique of treatment by producers, con-
ditions involving the production process, places from 
which raw material was obtained and its condition. 

Nevertheless, the material from Nieźwiedziówka 
and Wybicko is of a collosal significance for the here 
discussed problem since it was obtained from several 
workshop-type objects, relics represent various stages 
of the production process and are well preserved. The 
last factor is very important in the proper specification 
of raw material varieties. Most of the hitherto known 



Table 11. The degree variants of amber raw material were used in the production of particular categories of ornaments 

Number 
Variant of amber 

Class, variant Site of 
ornaments 

transparent cloudy bastard osseous blended variants 

X 
y6 

X 
y6 

X 
y6 

X 
y6 

X y6 

1 Ala1 N 214 74 34.5 68 31.7 20 9.3 8 3.7 43 20.1 
W 74 24 32.4 13 17.6 16 21.6 3 4.0 17 22.9 

1 Alb N — — — — — — — — — — _ 
W 3 1 33.3 1 33.3 1 33.3 - - - -

lBIa N 39 5 12.8 10 25.6 8 20.5 6 15.3 10 25.6 
W 10 - . - 3 30.0 5 50.0 - - 2 20.0 

lBIb N — — — __ — — — — — _ — 

W 4 1 25.0 - - 2 50.0 - - 1 25.0 

IBIIa N 72 4 5.5 21 29.1 14 19.4 10 13.8 23 31.9 
W 32 6 18.7 10 31.2 7 21.8 4 12.5 5 15.6 

lBIIb N 2 1 50.0 — — — — 1 50.0 — — 

W 9 1 11.1 4 44.4 1 11.1 2 22.2 1 11.1 

1BII N — — — — — — — — — _ — 

W 20 2 10.0 8 40.0 6 30.0 - - 4 20.0 

lBIIIa N 
W 

1 1 100.0 - - - - - - - -

lBIIIb N 1 , 1 100.0 
W 4 1 25.0 2 50.0 - - - - 1 25.0 

1BIV N 
W 

1 - - - - - - 1 100.0 - -

IB* N 
W 

30 2 6.6 12 40.0 5 16.6 3 10.0 8 26.6 

lCIa N 13 2 15.4 6 46.1 3 23,0 15.4 
W 8 4 50.0 2 25.0 1 12.5 - — 1 12.5 

lCIb N 
W 

1 - - 1 100.0 - - - - - -

lCIIa N 26 2 7.7 7 26.8 8 30.7 2 7.7 7 26.8 
W 14 8 57.1 3 21.4 1 7.1 1 7.1 1 7.1 

lCIIb N — — — — — — — — — — — 

W 2 2 100.0 - — - - - - - — 

1EVI N 
W 

1 — 1 100.0 — — — — 

2A N 
W 1 — 

— 

— 

— 

1 100.0 _ _ 
— — 

2BIa N — — — — — — — — — — — 

W 3 - — 2 66.6 1 33.3 — - - — 

2BIII N 
W 

1 - - - - - - - - 1 100.0 

2BV N — — — _ — 

W 2 1 50.0 — - - - 1 50.0 — — 

4BIa N 
W 

1 - - - - - - - - 1 100.0 

Group 7 N 10 — 1 10.0 6 60.0 1 10.0 2 20.0 

x, y5 

W 

N 

W 

20 

413 

206 

5 

91 

56 

25.0 

y5 
22.0 

y5 
21A 

7 

128 

55 

35.0 
y5 

30.9 
y5 

26.7 

5 

64 

47 

25.0 
y5 

15.4 
y5 

22.8 
32 

11 

y5 

7.7 y5 

5.3 

3 

97 

36 

15.0 y5 

23.4 y5 

17.4 

Notes. N — Niedźwiedziówka, site I (together: purchased and from surface research); W — Wybicko, site I; x — 
products and ornaments from a particular variant of amber in relation to all semi-products and ornaments from a defined site 
ments of a particular category of division produced from a specific variant of amber. 

i One lAIa object of an unspecified variant of amber was found on each of the sites. 

• quantitatively; y5 — in %, quantity of semi-
y6 — percentage of semi-products and orna-
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Neolithic relics in Poland were found to be oxidized to 
such a degree as to almost exclude any possibility of 
defining not only the original colouring of the object but 
even the variant of amber — if laborous and costly 
physical and chemical methods are not used. Due to 
the long-time remaining of discussed relics in a swampy 
environment their oxidization process has been stopped. 
Semi-products and finished ornaments have been preser-
ved, therefore, in a condition unchanged since their 
treatment. The great majority of objects has no traces 
of inner cortex, that is, a partly oxidized layer directly 
beneath the brown outer cortex. The case is quite diffe-
rent, however, in regard to raw material brought out 
with the ornaments. Its surface is covered with a thick 
outer cortex and particular lumps would have to be 
broken up to define the variant of amber. This was why 
we resigned from specifying variants of natural lumps of 
raw material. 

Table 11 presents quantitative and percent indexes 
of the use of amber varieties in particular Categories of 
ornaments (x, y6). Index y5 (Tab. 11) shows the relation 
of production from a respective variant of raw material 
to all amber products found at Niedźwiedziówka and Wy-
bicko. 

Semi-products and finished ornaments did not include 
objects made from foamy amber, although some lumps 
of it occurred among the natural raw material. Investi-
gating amber ornaments from the Stone Age in Poland, 
I have also failed to discover any items produced from 
it (Mazurowski 1978 ; 1983 a, 53). There must be, therefore, 
a concrete reason for the absence of products from foamy 
amber. It is simply this, that its heterogenous, disturbed 
inner structure, revealed by the presence of vesicles of 
various size and form, made mechanical treatment quite 
impossible. These properties of foamy amber were well 
known to Neolithic producers in Żuławy. The conscious 
selection of raw material for the production of ornaments 
in the younger Stone Age is an important lead, this was 
substantiated by the value of index y5 concerning types 
of amber in Niedźwiedziówka and Wybicko assemblages 
(cf. Tab. 11). Well, besides the osseous amber, the other 
variants have more or less similar percent values. This 
is surprising, since generally speaking, the transparent 
variant prevails quite clearly among other raw materials 
nowadays found on the Baltic coast, while pieces of 
osseous amber — also in investigated assemblages — 
are rather few. The high percentage of clouded amber 
also deserves attention. Relevant relics from Niedźwie-
dziówka constitute the largest group (30.9%) and at 
Wybicko (26.6%) equal to forms produced from transpa-
rent amber (27.1%). 

To better present the degree particular variants of 
amber have been used in the production of defined orna-
ments, we have used the y7 index which shows the rela-

tion of all products of a respective classification category 
made from a specific variant of amber to all products of 
this variant found at a concrete site. Some classes and 
variants of products are represented by one or several 
specimens, thus their y7 index has been calculated for 
a higher classification category — i.e., subgroups. This 
involved button-shaped (subgroup IB) and axe-shaped 
beads (1C). On account of this, we investigated in conjunc-
tion forms 1EVI, 2BIII, 4BIa and those belonging to 
group 7 from Niedźwiedziówka, and forms lAIb, 2A, 
2BIa, 2BV and group 7 from Wybicko. The common 
analysis of ornaments from subgroup IB and 1C is even 
more substantiated because they are characterized by 
a common size, an analogous production process and 
the same raw material „requirements". 

The percent values of index y7 obtained at the two 
sites are presented in Table 12. Variants of raw material 

Table 12. The degree variants of amber were used in the production 
of particular forms of products at Niedźwiedziówka (N) and 

Wybicko (W), according to index y7 (in %) 

Amber variants 
Product category 

N
um

be
i 

pr
od

uc
t 

trans-
parent 

blended 
variants 

Site 

N
um

be
i 

pr
od

uc
t 

trans-
parent 

cloudy bastard osseous blended 
variants 

lAIa N 214 81.3 53.1 31.2 25.0 44.3 
W 74 42.7 23.6 34.0 27.2 47.2 

IB N 146 14.2 34.3 42.2 65.6 42.2 
W 79 19.8 49.0 44.6 54.5 38.8 

1C N 39 4.3 10.4 17.1 6.2 9.2 
W 24 25.0 9.0 4.2 9.0 5.5 

Other N 13 — 1.5 9.2 3.1 4.1 
ornaments W 29 12.5 18.1 17.0 9.0 8.3 

Together N 
W 

99.8 99.3 
100.0 99.7 

99.7 
99.8 

99.9 
99.7 

99.8 
99.8 

have been arranged in it successively according to their 
degree of transparency and index of hardness. The last 
space includes ornaments made of two or three variants 
of amber joined in one piece. The following regularities 
have been observed at Niedźwiedziówka: 

1. Transparent amber was most readily used in 
bead production lAIa (index y7 18.3%), its quality drop-
ped by leaps in regard to forms of IB and 1C subgroups. 

2. Clouded amber has also the highest value of the 
y7 index among lAIa forms, but it is much lower than 

the transparent forms. In turn, its value in subgroups 
IB and 1C is much higher in comparison with the transpa-
rent, but a drop by leaps is also noticeable in the lAIa— 
IB—1C sequence. 

3. Bastard amber was readily used in production of 
the IB subgroup (index y7 42.2%), more seldom in lAIa 
and still less in 1C ornaments. 



AMBER TREATMENT WORKSHOPS IN ŻUŁAWY 21 

4. Osseous amber shows the highest y7 index (65.6%) 
in the button-shaped beads subgroup (IB) and 2.5 times 
lower than among lAIa forms. It was rarely used in the 
production of 1C ornaments. 

The raw material characterized by the presence of 
two or three variants of amber in one lump merits indi-
viduation. It shows more or less equally high values 
of the y7 index for lAIa and IB beads and a low fre-
quency in the subgroup 1C. The high percentage of lAIa 
forms blending transparent and clouded amber (T+C) 
merits attention as regards data shown in Table 13. 

Table 13. Variants of blended amber from site I at Niedźwiedziówka 
and the degree they were used in ornament production 

Number Beads Remaining 
Blended of 

lAIa IB 1C ornaments 
variants pro- lAIa IB 1C ornaments 

ducts i i i ! 
x % x % x % x % 

T + C 
T + O 
B + O 
C + O 
T + B 
C + B 
T-+B+O 
T + C + O 

27 
24 
15 
13 
8 
7 
2 
1 

16 
10 
3 
6 
5 
2 

59.2 
41.6 
20.0 
46.1 
62.5 
28.5 

6 
10 
11 
6 
3 
5 

22.2 
41.6 
73.3 
46.1 
37.5 
71.5 

7.4 
12.5 
6.6 
7.7 

11.1 
4.1 

- - - 2 1 0 0 . 0 
1 100.0 

Symbols of particular amber variants are shown in the Catalogue. 

These variants have the highest indexes of hardness 
and the greatest transparency. In turn, the quality of 
subgroups IB and 1C products indicates a tendency to 
a leap-like decrease. It follows that raw material lumps of 
the here discussed variants of blending were treated 
in the same way as separately appearing transparent 
and clouded variants. A reverse tendency can be seen 
in blends of variants of the smallest hardness and tran-
sparency, namely bastard and osseous amber (B+O). 
Button-shaped beads (IB) were most readily produced 
from those lumps, just like from osseous amber. The 
remaining variants of blended raw material (T+O, 
C + O , T+B) show an almost equal percent share both 
among lAIa and IB objects, or are represented by single 
pieces. 

The material from Wybicko indicates, in principle, 
analogous regularities in the sphere of using particular 
raw material variants in producing specific categories 
of ornaments but they are less legible. The y7 index of 
transparent and clouded amber is almost one half lower 
among lAIa beads. However, the first variant was most 
readily used in producing forms referred to. In turn, 
49.0% of clouded amber was used for buttons (IB). 
Despite all, the latter were most readily produced from 

osseous amber (index y7 54.5%). Bastard amber has 
also maintained its highest y7 index among buttons 
(44.6%). Similarly as at Niedźwiedziówka, blended 
raw material variants of the highest index of hardness — 
i.e., the T + C variant — decisively dominates among 
lAIa beads. The remaining, except the B + O variant, 
show a more or less equal distribution between lAIa 
and IB forms. 

We were unable to determine clearly defined regula-
rities in the selection of amber variants for the produc-
tion of 1C beads, pendants and other ornaments in our 
material. Perhaps, attention should be directed to the 
low y7 index of 1C beads produced from blended types. 
According to the author, other criteria, size and shapes 
of lumps above all, were decisive to a much higher degree 
in the choice of raw material for the production of ICI 
and 1CII forms. 

This criterion also played an essential role in the 
selection of raw material for the production of remaining 
categories. Thus, flat, sub-cortex plates with natural 
indentations or impressions of small tree knots sometimes 
preserved on the surface, were used almost exclusively 
in the production of ICI, ICII, 2A, 2BIa, 2BIII, 2BV, 4B 
and large IB ornaments. These small amber plates, 15-
25 mm thick, were also readily used for the production 
of lAIa forms, just as block-shaped lumps. But in both 
cases they had to be divided into parts prior to proper 
treatment. Moreover, lAIa ornaments were produced 
from naturally shaped lumps resembling planned orna-
ments: icicle-, spindle- or cylinder-shaped. 

Button-shaped (IB) represented the least raw mate-
rial requirements. This resulted from their shape, average, 
size and the use of a specific Y-shaped opening which, 
compared with long, lateral openings, considerably de-
creased the risk of damaging the ornament. Its other 
advantage was the possiblity of using it even in 6-7 mm 
long beads. The basic mass of raw material, particularly 
small assortment, was, therefore, devoted to the pro-
duction of IB subgroup beads. The natural shape of 
many lumps later resembled finished ornaments. 

Freedom of selection was limited considerably by: 
the amount of gathered raw material, its assortment as 
regards size and shape and the natural structural compo-
sition (dispersal) of amber varieties It need not always 
have been identical or similar to our contemporary 
assessments of the frequency of appearance of particular 
varieties in natural resources. Further, each producer 
endeavoured without doubt to make a maximum use of 
his gathered material. At the same time, the structure 
of products had to be, most probably, subordinated in 
a sense to the generally prevailing "fashion" in adorning 
bodies and clothing. Only all these criteria and circum-
stances, indirectly linked with the production process, 
decided the division of raw material for the production 
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of ornaments. This is why we observe certain divergences 
comparing the values of index y7 relating to particular 
variants of raw material from the two sites. 

Amber colouring was not a decisive factor in the 
choice of raw material for a specific category of orna-
ments. This factor could have a certain significance when 
compositions of necklaces and diadems were decided 
by users of ornaments Yellow and its various hues from 
light to dark predominate in investigated assemblages. 
More than 95% of finds at Niedźwiedziówka and Wy-
bicko were of a yellow colour. The remaining 5% were 
mainly white, red, orange and beige with various hues. 
White and beige colouring was found mostly in osseous 
amber. 

Archaeological literature frequently mentiones red 
amber relics from the Neolithic and later times. These 
finds differ from those made by the author. The red colour 
results from a long-lasting oxidization process. It is, 
therefore, a secondary colour acquired after a long 
deposition in cultural layers. The definition of the spe-
cific, original colour of amber requires the use of spectral 
analysis. This problem was already discussed by the 
author (Mazurowski 1984). 

The Catalogue contains colour specifications of all 
investigated products. Colours are described separately 
keeping the same succession of particular members 
of the same variety — for ornaments of blended amber va-
rieties. 

POTTERY 

The site at Niedźwiedziówka yielded 98 potsherds 
(3.52 kg) collected on the surface2. They are characte-
rized by a great coincidence of technological features, 
above all, by the admixture of coarse-grained crushed 
granite and organic plant vestiges (grass, reeds). The 
later is incidental and resulted from the general use in 
the production of pottery of fine-grained bluish-grey or 
grey (sometimes grey-brown) loam. It occurs on the 
entire site directly beneath the cultural layer and contains 
identical plant vestiges. Prior to burning, the surface of 
vessels made from loam had been covered with brown 
clay, hence the two or three coloured cross-section of 
pottery walls. The surface is usually light or dark brown, 
separated in the middle by a bluish-grey to dark-grey, 
almost black layer. The surface finish is also very cha-
racteristic. It is mat, coarse and, sometimes, shows traces 
of rubbing with fingers, a whisk of grass or a stick. 
Rough, so-called kitchen pottery prevails (3.20 kg). 
Thin-walled forms with 4-7 mm thick walls, have been 
burned much more carefully, the finishing of the external 
surface (bowls) is more elaborate. 

Preserved potsherds made it possible to distinguish 
5 semi-spherical bowls (Figs. 16:7, 18:1,3-5), 4 deep 
bowls with short outward-bend necks (Figs. 16:1,2, 
17:1,4), 2 large pots (Fig. 16:5, 17:3), 3 vase-shaped 
vessels (Fig. 17:2, 18:2,9), a container vessel with a wide 
opening (Fig. 16:8), an amphora (Fig. 18:7), a "bath-
-tub" elongated, oval-shaped vessel (Fig. 18:8) and flat 
bottoms of 4 pots (Fig. 16:3,4,6, 18:6). 

2 Mgr. M. Jagodziński collected about 0.8 kg of ceramics in 
1981, the remaining 2.7 kg were collected by the author during sur-
face researches. Very small sherds and bits of pottery excavated 
at present have also been found at Wybicko. They are characterized 
by identical technological features as were found on relics from 
Niedźwiedziówka. 

Moreover, we distinguished 76 non-decorated belly 
sherds, including 63 from thick-walled vessels with wide 
openings and large belly diameters (container and vase 
vessels, pots) and 13 thin-walled sherds including remains 
of further 3 or 4 semi-spherical bowls. 

Fig. 16, Niedźwiedziówka, site I. Rzucewo culture pottery 
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F L I N T A N D S T O N E R E L I C S 

Fig. 18. Niedźwiedziówka, site I. Rzucewo culture pottery 

Fig. 17. Niedźwiedziówka, site I. Rzucewo culture pottery 

Analyses embraced 93 flint and 4 stone relics discove-
red by the author during surface researches at site I at 
Niedźwiedziówka3. Some of the relics, including a small 
axe, were discovered in the cultural layer by a local 
amber prospector, 

R A W M A T E R I A L 

The production of flint implements involved the use 
of four variants of raw material generally found in mo-
raine formations of the Baltic glaciation. 

Variant I — erratic flints known as Baltic. They appear 
as small sized pebbles or in mineral forms. There is often 
a thin layer of damaged flint on the surface. Due to glacial 
transport the thin cortex layer was also partly or comple-
tely destroyed. The colour is bluish-grey to grey-blue, 
the fracture is correct and smooth (Balcer 1975, 56). 

Variant II — includes so-called "Pieczysko" flints, 
distinguished in regard to their dark-brown colour caused 
by manganese precipitation when concretions were in 
loams of moraine formations during the first glaciation 
(Balcer 1975, 57). They are generally found in the form 
of variously sized pebbles. 

3 Flint material from surface researches at Niedźwiedziówka 
and preparatory sounding works at Wybicko are subject of an indi-
vidual work (cf. MIKOŚ 1983). The author wishes to express his 
thanks to Mgr. D. Mikoś for his agreement to use some data and 
findings. 

Variant III — includes Pomeranian flints appearing 
as small pebbles (so-called "swallow bread") of a longer, 
up to 6 cm, diameter. Honey to grey-honey colour. 
Instead of a limestone cortex there is a thin layer of 
eroded flint mass. 

Variant IV — erratic flints in the form of pebbles, 
matrix concretions or their fragments indicated by the 
presence of limestone cortex. Intensive dark-brown to 
black colour. The flint material often contains light 
bluish-grey or white-grey bands, lenticles or impurities 
such as limestone nodules. The fracture is mat, cleava-
bility is weak (Mikoś 1983). The well preserved white lime-
stone cortex may prove that this flint was obtained 
directly from cretaceous deposits found in the zone of 
moraine plateaux. 

Forms of the IV variant of raw material decisively 
dominate in the analyzed assemblage of flint relics 
(83.8%), Pomeranian flint (III) implements amounted to 
only 11.8%, the remaining variants — a negligible 2.1%. 

C H A R A C T E R I S T I C S O F R E L I C S 

Individuated among these relics were 32 splinters 
(i.e., 34.4% of the entire assemblage), 46 scales (49,4%), 
13 natural concretions, their fragments or shivers (13.9%) 
and 2 tools (2.1%). 



24 RYSZARD F. MAZUROWSKI 

T h e group o f splinters comprises 6 one-polar objects 
(Fig. 19:5 , 2 0 : 2 , 3 ) , including 5 uni lateral and 1 bilateral 
forms; 24 two-polar splinters a n d 15 bi lateral (Fig. 19:6 , 
7 , 9 - 1 1 , 2 0 : 7 ) , 7 par t ly bi lateral and one out o f four 
unused flaked face ( F i g 1 9 : 3 , 4 , 8 ) , 2 reversible splinters 
w i t h flaked faces at each pole but o n opposite sides 
( F i g 19:12) , 2 splinters o f a changed or ientat ion (F ig . 
2 0 : 5 , 8 ) . 

T h e assemblage o f stone implements also includes 
fragments o f 4 quartzite gr inding plates (Fig. 21). T h e y 
show clear traces o f gr inding o n the upper p lane or o n 
the lateral edge (Fig. 21 :1 ,2 ) . Visible scratches o n the 
first indicate that gr inding was circular, whereas it was 
longwise o n the other. O n e plate was used again as 
a support p a d for flint t reatment using the flaking (splin-
ter) technique — seen i n obvious traces o f crushing (F ig . 
21 :1 ) , which or iginated later than gr inding scratches. 

Fig. 19. Niedźwiedziówka, site I. Flint relics 

Scales included 6 entirely cortex pieces, 17 cortex-
-negative and 23 negatives. Three edge chipping imple-
ments (Fig. 2 0 : 1 , 4 , 6 ) mer i t part icular at tent ion among 
natura l flint concretions and their fragments. 

F l i n t implements were represented by : 1 — a perfora-
tor w i th a broken t ine, regenerated, which is seen i n 
a regular, flaked of f edge (F ig . 19:2) , produced f r o m 
a negative scale, raw mater ia l var iant I V ; 2 — a polished 
miniature axe f r o m an in i t ia l splinter (F ig. 19:1) , its 
w o r k i n g part is quite shiny, o n the head and close to i t 
are numerous traces o f crushing which m a y indicate that 
it was used as a wedge-chisel which was hit by a hammer 
stone, raw mater ia l var iant I V . 

Dar iusz M i k o ś (1983) carried out microscropic stu-
dies o f the N iedźwiedz iówka implements. O n the axe, 
he found traces o f two phases o f pol ishing and shining 
and a jagging o f the w o r k i n g part . The damaged perfo-
rator shows distinct traces o f repeated treatment seen in 
the already referred to t r i m m i n g after flaking. 

Fig. 20. Niedźwiedziówka, site I. Flint relics 

Fig. 21. Niedźwiedziówka, site I. Fragments of stone grinding plates 
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A R E C O N S T R U C T I O N O F T H E P R O D U C T I O N P R O C E S S O F A M B E R O R N A M E N T S 

T h e problem concerning the reconstruction o f the 
product ion process o f amber ornaments by Neol i th ic 
communit ies in Poland was already discussed by the au-
thor ( M a z u r o w s k i 1978; 1983a, 92-95) . E laborat ing the 
problem, the author based his w o r k chiefly on a tho-
rough analysis, above all , o f finished products o f several 
Neol i th ic cultures l iv ing between the Oder and Bug 
Rivers and o n comparat ive data including the entire 
Balt ic coast. Mater ia ls f r o m N iedźwiedz iówka and W y -
bicko are part icularly valuable as they include, besides 
large quantities o f semi-products, raw mater ia l and flint 
a n d stone implements used in production. A l l these relics 
originated, w i thout doubt , at amber workshops. 

I n order to elucidate some doubtfu l technological 
problems, the author carried out experimental w o r k 
w i th amber using implements f r o m relevant Ż u ł a w y 
sites or those which m a y have been a m o n g the equip-
m e n t o f Neol i th ic producers (F ig . 22). 

T h e comprehensive practical knowledge o f Neol i th ic 
producers o f certain physical and chemical properties 
o f amber was the reason w h y on ly a very short t ime was 
required f r o m the moment raw mater ia l was obtained 
up to its treatment. This was l inked w i th endeavours to 
preserve its m a x i m u m moisture. A m b e r is then more 
resilient and, hence, better suited for mechanical t reat-
m e n t and cracks more seldom. T h e positive influence o f 

water (or h u m i d environment) on amber was wel l k n o w n 
to Neol i th ic people. Support ing evidence has been found 
i n selected pieces of raw mater ia l deposited underground 
i n the Rzucewo culture settlement at Suchacz (Ehr l ich 
1936). Investigations recently carried out there, revealed, 
between dwellings, 3 successive deposits o f semi-produced 
and finished ornaments, some o f which had been damaged 
dur ing use. By keeping t h e m underground producers 
thought to prevent the loss of basic properties. I t is 
probable that the mater ia l gathered at N iedźwiedz iówka 
and W y b i c k o was preserved i n a similar manner . This 
has been confirmed by present-day amber collectors who 
mainta ined that amber concentrations occurred in some 
places o n confined areas whi le there was none near by. 
R a w mater ia l was preserved identical ly dur ing the N e o -
l i thic and the early Bronze Age on the south-eastern 
Balt ic coast (Klebs 1882, 8 - 1 0 ; Jacobsons 1929, 473-484) . 
I t was also k n o w n i n historical and contemporary times 
(Połujański 1854; Chę tn ik 1927). 

W h e n a sufficient amount o f raw mater ia l was col-
lected a selection fol lowed. O n its proper course depended 
the effectiveness o f product ion, labour t ime and raw 
mater ia l economy. A t the beginning, raw mater ia l not 
suited for t reatment because o f its smallness, unsuitable 
shape o f lumps, heterogenous inner structure (cracks, 
deep pores left by organic vestiges, soil interpolations, 

Fig. 22. A conjectural set of implements from a late Neolithic workshop of amber treatment in Żuławy 

4 — Przeg ląd A r c h e o l o g i c z n y 32 
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travertine or travertine-stratif ied texture) was rejected. 
F o a m y amber was also put aside. 

There fo l lowed a selection o f raw mater ia l suited for 
treatment. This was done according to criteria involv ing 
the shape and size o f lumps and the physical properties 
o f amber variants. R a w mater ia l set apart for product ion 
o f specific ornaments was chosen i n accordance w i th 
principles: 

l A I a beads required pr imar i ly amber lumps of the 
highest index o f hardness, that is the transparent or 
clouded mater ia l or a b lend of these two , shape appro-
x imat ing future products (icicles, spindle, cyl indrical 
forms), laos block-shaped and th ick plate forms. R a w 
mater ia l o f the lowest index o f hardness (bastard and 
osseous amber) was seldom included i n product ion raw 
mater ia l . 

1CI and 1 C I I beads required larger sub-cortex plates 
o f amber regardless o f type. 

Button-shaped 1BI to 1BIV beads required usually 
a smaller raw mater ia l assortment, part icular ly variants 
o f the lowest index o f hardness but o f a homogenous 
inner structure such as bastard and osseous amber and 
blends. Plate or even block pieces were sometimes 
taken for the product ion o f button-shaped beads and 
product ion rejects for small ornaments. 

Pendants ( 2 A , 2B Ia , 2 B I I I , 2 B V ) and discs ( 4B Ia ) 
required amber sub-cortex plates regardless o f the va-
r ian t ; pieces lacking external cortex were pr imar i ly 
chosen for 2 A forms. 

T h e author previously indiv iduated four phases o f 
the product ion process ( M a z u r o w s k i 1978; 1983 a, 
92-95) . On ly the first three phases are wel l documented 
i n the investigated mater ia l , but they embrace the entire 
product ion cycle. Phase four deals w i th the repair and 
remak ing o f ornaments. 

PHASE I. INITIAL TREATMENT 

I t embraces al l functions f r o m the beginning o f treat-
ment to such a shaping o f semi-products that perfora-
t ion was possible, namely the preparing of proper planes 
for dri l l ing. T w o sub-phases can be distinguished on the 
basis o f analyzed mater ia ls: 

Sub-phase l a embraces in i t ia l functions — the split-
t ing o f larger lumps into smaller pieces and the treatment 
o f surfaces and edges o f early half-products forms o f orna-
ments only w i th flint tools. They represent semi-products 
o f al l categories o f the classification division included 
in group T I a . T h e y are the earliest half-products forms 
o f ornaments. As was clearly stated, a l l ornaments f r o m 
Niedźwiedz iówka and W y b i c k o were produced w i t h the 
corr ing technique. T h e use o f whole natura l raw mate-
r ia l lumps or their parts due to div iding up is not at 
variance w i th it. 

Larger raw mater ia l pieces were divided according to 
three methods: a) using intermediary miniature flint 
axes (Fig. 19 :1 ) and a stone or flint hammer stone; 
b ) using a bone (Fig. 24) or horn intermediary tool and 
a hammer stone; c) cutt ing w i th a specially prepared 
thread (Figs. 25 and 26). 

M o s t frequent are traces o f the first two methods. 
T h e y certainly required the use o f soft pads or else 
the britt le raw mater ia l w o u l d have often been damaged. 
A n i m a l skins were most probably used for this purpose 
(Fig. 23). M i n i a t u r e axes were used pr imar i ly for divid-
ing sub-cortex plates and flat pieces o f raw mater ia l i n 
general and also for the in i t ia l t reatment o f the outer 
edges o f some ornaments, chiefly I C I and 1 C I I beads, 
2 B I b and 2 B I I I pendants and, certainly 4 B I a discs. 
This is indicated by characteristic near edge chips at the 
stricking point and very weakly curved wave negatives 

(1 or 2) on the chipping plane or analogous waves on 
the chipped of f plane. T h e use o f axes in div iding flat 
plates was even more purposeful because their b road 
blades produced a strictly defined direction o f chipping. 
This could not have been achieved wi th a bone or horn 
intermediary. T h e precise use o f an axe was possible 

Fig. 23. Ia phase of treatment. The splitting of an amber lump 
with the use of a hammer stone and a bone intermediary tool 
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when the axe head was fixed a specially chosen piece o f 
w o o d or bone- finding supported by experiment. 

T h e second method o f dividing raw mater ia l , requir ing 
bone (Fig. 23) or h o r n intermediaries, was used, most 
probably, chiefly i n splitting massive lumps into several 
parts or for successively chipping off larger shivers. This 
method left very characteristic traces in the f o r m o f ob-
vious stricking points, wel l developed knots or their 
negatives and regular waves or their negatives. Traces o f 
this method were found o n few rudimentary forms o f 
IB beads, ornaments f r o m group 7 and also o n a large 
number o f flakes and blades. This m a y suggest its fre-
quent use in in i t ia l surface treatment o f larger ornaments. 
So far , no bone or horn intermediaries have been disco-
vered at the two sites. I t may be assumed that this func-
t ion was fulfi l led, among others, by bone awls or antler 
tines. 

Thread cutting, for the first t ime noticed at the two 
sites, has had numerous examples. W e m a y assume, there-
fore, that it was not exceptional there. This technique 
was used pr imar i ly to divide concretions into fragments 
o f strictly defined regular shapes. Its traces appeared on 
the surface o f some l A I a semi-products. W e were able 
to complete art iculating pieces f r o m two such l A I a 
forms (cf. Fig. 11). Some o f the before ment ioned early 
semi-products beads o f a regular rectangular cross-
-section probably originated i n the same way . But m a n y 
traces of chipping cover their faces a n d traces o f cutt ing 
could have been obliterated. 

There are two possible variants c f cut t ing amber wi th 
thread. T h e first required two persons: one he ld the raw 
mater ia l lump whi le the other pul led the thread (Fig. 24). 
I n the other var iant , one person held the amber lump i n 
one hand and a straight stick w i th a thread t ied to it , i n 
the other (Fig. 25). T h e l u m p was cut as i t was rhy thmi -
cally moved back and for th along the t ightened thread. 
O u r experiment has shown that the two methods were 

Fig. 24. la phase of treatment. The division of a raw material 
lump with thread by two persons 

Fig. 25. Ia phase of treatment. The division of a raw material lump 
with thread by one person 

equally effective — the cutt ing o f a dry piece o f amber 
1.5 cm th ick w i t h a cotton thread took about 2 minutes. 
Fur ther experiments involved the use o f similar pieces 
o f amber wh ich were immersed in water for 48 hours. 
The required t ime o f cutt ing was shortened afterwards 
by 40 seconds i n the first var iant and by 30 seconds i n 
the second variant . I t is impor tant that identical traces 
o f cutt ing were noticed o n both experimental pieces 
and o n prehistoric objects. T h e clearly arcuated scrat-
ches ta l l ied w i th the direction o f thread cutting. Cont rary 
to presumptions, no strong, specially prepared threads 
were required for cutting. Experiments have shown that 
even a weak cot ton thread strengthened automatical ly 
and increased its cutt ing power dur ing use. A m b e r dust 
settles o n i t dur ing rubbing. There is also an absorption 
o f amber substances. 

M o s t ornaments were produced f r o m whole pieces 
o f amber. T h e objective o f further activities was to give 
future ornaments an approximate form. Button-shaped 
beads ( IB) and those resembling a double axe ( I C I and 
1CI I ) were achieved by an in i t ia l shaping o f outer edges 
w i th the method o f chipping off amber shivers w i th a m i -
niature axe or an intermediary bone tool . But some of 
1BI -1BIV specimen, part icular ly smaller objects, suggest 
that this was done by a circular cutt ing o f edges w i t h 
a more precise flint implement . T h e surface o f l A I a beads 
and their lateral bases were shaped in a similar, circular 
manner. Producers attempted to round the edges o f 
l A I a pieces — which at this stage had a rectangular, trans-
verse cross-scction — by cutt ing them off w i th a flint 
implement . As a result, their transverse cross-section 
resembles in out l ine an octahedron. Here we approach 
the surface t reatment which is c o m m o n to al l categories 
(except 2A) . I n the first place, it was to level the surround-
ing ( l A I a , l A I b ) surface, or the upper and lower sur-
faces ( remaining ornaments). This was why traces o f 
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t reatment do not always appear o n entire surfaces. 
Us ing — as requirements demand — sharp-edged flint 
scales, end-scrapers or even certain splintets, producers 
tr ied to remove al l irregularities (Fig. 26). Level surfaces 

Fig. 26. Ia phase of treatment. Removal of the outer cortex from 
the surface of the future ornament with a flint implement 

-axes ( I C I and 1C I I ) obtained f r o m flat or massive lumps 
o f amber were most intensively ground at the outer 
edges, upper and lower sides (Fig. 2 7 : 3 - 5 , 7 , 9 - 1 1 ) . 

Fig, 27. Variants of grinding the surface and edges of ornaments 

covered w i th outer cortex were left untouched. Numerous 
chipping traces characteristic o f this product ion stage, 
resemble surface retouching used in flint processing. 

T h e flint assemblage f r o m N iedźwiedz iówka does not 
include special implements for the treatment o f ornament 
surfaces (e.g., backed bladelets). W e m a y assume that 
larger scales, scrapers and certainly splinters were used 
for this purpose. Accord ing to D . M i k o ś (1983), traces 
o f w o r k were noticeable on edges o f some splinters f r o m 
Wybicko . 

T h e most typical damages were caused to semi-pro-
ducts — dur ing phase I a — by disturbing the inner struc-
ture o f the raw mater ia l whi le it was split into smaller 
pieces; the heterogenous, cracked inner structure o f 
amber, indentations f r o m organic vestiges and a too 
strong pressure o f flint tools dur ing the edge and surface 
treatment o f the ornament . 

Sub-phase l b involves the final shaping o f semi-
-produced ornamets by gr inding t h e m on fine-grained 
sandstone or quartzite pads. T h e y are represented by 
semi-products f r o m al l categories o f the classif ication 
division included in the technological subgroup T I b . 
Part icular categories o f ornaments are characterized 
by a much var ied gr inding method (Fig. 27). I n a sense, 
we can speak here o f types o f grinding. Thus, l A I a 
beads were at first polished w i th narrow bands accord-
ing to their length, subsequently the direction was 
changed into diagonal (F ig. 27 :1 ,2 ) . The transverse 
cross-section o f the ornament changed, therefore, auto-
matical ly, it became more oval or circular. I n turn, 
button-shaped beads ( IB) and those resembling double-

There were obvious attempts at achieving lenticular or 
flat-convex transverse cross-sections o f ornaments. Some 
I B I I a a n d I C I beads show only traces o f gr inding — 
diagonal i n relat ion to their longer axis. This involves, 
probably, semi-products made f r o m raw mater ia l pieces 
o f a more or less lenticular cross-section which, fo l low-
ing an in i t ia l phase I a t reatment , d id not require any 
more intensive gr inding o f edge parts i n phase lb . 

T h e outer edge was ground in a circular way at the 
same t ime. A f t e r i t was smoothed out , there fo l lowed 
another course o f the same activities o n the upper and 
lower surfaces. I t was necessary to obl i terate borders 
between part icular polygonal faces. T h e ornament was 
pressed into the pad wi th , part icularly, its inter-polygonal 
borders. Consequently, semi-products achieved more or 
less even faces or edges, traces o f chipping f r o m sub-
-phase I a and remains o f cortex were removed. 

T h e preparing o f spots intended for openings also 
belonged to the here discussed sub-phase treatment. This 
related part icular ly to l A I a , I C I and 1 C I I beads. A s 
regards l A I a forms, bo th bases were carefully ground 
endeavouring to achieve a r ight angle between t h e m and 
the lateral face. T h e central part o f some bases have a nega-
tive remaining after a single chipping stroke. T h e obta ined 
depression was to prevent the slipping o f the perforator 
dur ing the in i t ia l work ing phase. The paral le l bases in -
increased the chance o f a precise getting the dr i l l through 
the centre o f the ornament . T h e same functions were 
carried out in central parts o f lateral edges of I C I and 
1 C I I beads. Negatives o f a single chipping remained 
sometimes. I f the near-edge parts were too th in for the 
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introduction of a drill, special notches were made (beads 
ICI - Pls. III30, VI7,18,20,26,27, Fig. 9:3). The shape 
of these beads closely resembled their lithic prototypes, 
so-called Amazonenäxte. 

One of the faces was specially prepared to facilitate 
the V-shaped perforation in button-shaped beads. Re-
gardless of the flat-convex or lenticular transverse cross-
-section, attempts were made at producing a more convex 
shape on the face where the opening was to be. The 
length of individual boreholes was thus shortened and 
the perforating tool was prevented from piercing through 
to the opposite side. 

It should be added that no intended dusting power 
was used on surfaces during the grinding, since the 
highest possible rubbing power was tried to be achieved. 

During our experiments, we used grinding plates with 
and without chalk dusting. In the first instance, the re-
moval of the outer cortex became practically impossible 
and all irregularities were smoothed out very slowly. 
If only the grinding plate was used, the same function 
was performed much faster. Already after a dozen or so 
moevements there appeared on the plate amber dust 
sediment which began to fill out uneven spots (on the 
ornament and the plate). Doubtlessly, the grinding 
plate had to be cleaned of dust from time to time. 

What caused damage to semi-products in the lb 
sub-phase was, first of all, a too strong pressing down of 
the treated object to the grinding plate, especially during 
the treatment of edges and adjacent parts and also the 
heterogenous inner raw material structure. 

PHASE II. DRILLING OF OPENINGS 

Many semi-produced ornaments damaged during 
drilling indicate clearly that it was the most difficult 
part of the production process as a whole. Successful 
drilling depended not only on the manual skill of the work-
er but also on the physical properties of the treated raw 
material. For this reason, the hardest variants of amber 
with homogenous inner structures were devoted first of 
all to the production of ornaments with long perfora-
tions. Pieces of softer (bastard, osseous) amber were 
usually used in the production of ornaments with short 
perforations (IB). 

Analyzed assemblages include three types of openings : 
V-shaped, frontal and lateral (transverse). All were made 
with flint drills (perforators) as was proved by an ana-
lysis of all openings, particularly of semi-products da-
maged during phase II. Representative here are relics 
from various classification categories which, conside-
ring atributes of treatment, were included in group TII. 

V-shaped openings have appeared in the investigated 
material only in button-shaped beads (IB), although they 
were found in other categories of ornaments discovered 
in the already referred to south Baltic (Vistula region) 
circle (Mazurowski 1978; 1983 a, 23-53). The use of two 
obtuse angled ducts did much to prevent serious damage 
to the ornament. During drilling or use, frequently da-
maged was only the strap dividing duct entrances but 
not the whole bead. After repairs involving another dril-
ling of an analogous or frontal opening at another spot, 
these ornaments could be used again. An example may 
be the already referred to semi-product IBIIa from Nie-
dźwiedziówka (Pl. III 12). The great popularity of V-
-shaped openings was due, to a large degree, also to 
aesthetic reasons. Ornaments used for necklaces and 
diadems had openings imperceptible from the outside 
and a string or thin leather strip threaded through them 

Lateral openings were found in lAIa and lAIb beads 

and, above all, ICI and 1CII pieces. They were drilled 
from two sides so that ducts met in the central part of 
the ornament. Due to the shortness of the flint drill 
there were sometimes considerable difficulties in meeting 
these ends. This may be seen in circular scratches near 
the outlets of openings of some ornaments lCIa and 
lCIIa. This occurred when the whole length of the drill 
penetrating from one side failed to reach the opposite 
perforation. It was then necessary to press the drill 
further down. Sometimes workers returned to the pre-
viously bore hole to increase its length. Similar difficul-
ties were probably encountered with longer forms lAIa. 

Our observations led to the conclusion that the size 
and proportions of ornaments with lateral perforations 
were limited on both investigated sites by the maximum 
length of the working part of flint drills. In the south 
Baltic region, producers of amber ornaments belonging 
to other Neolithic cultures, solved this problem by fre-
quently using bone drills (Mazurowski 1978, 1983 a, 93). 
These usually included awls and trimmed long bones 
of birds. Their abrasive power was increased by ap-
plying dusting from ground amber. Considering the 
general knowledge of amber perforation with bone imple-
ments in the Oder and Vistula basins, their absence at 
Niedźwiedziówka and Wybicko sites is difficult to com-
prehend. 

The frontal openings in the investigated material 
were found in pendants 2A, 2B, beads 1EVI and discs 
4BIa. They were also drilled from two sides. This is the 
most simple and safe type of perforation. This is probably 
why so few damaged semi-products in the relevant cate-
gories of ornaments were found among relics at the two 
sites. 

An analysis of openings indicates that every producer 
had a set of flint perforators of various lengths and 
widths of the working part. The most delicate were 
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used for dr i l l ing button-shaped beads ( I B ) and pendants 
(group 2). I t is possible that they were used in i t ia l ly for 
dr i l l ing lateral and some f ronta l openings. Later , bigger 
drills were used to gradual ly w iden and lengthen the part ly 
dr i l led duct. Th is was much safer than using massive 
drills at the beginning. T h e use o f amber dusting powder 
w i th flint dril ls remains a matter for discussion. I t was 
certainly used by other Neol i th ic cultures in the south 
Balt ic area w h e n perforations were made w i t h bone 
implements. I n the case here analyzed this was not neces-
sary because, due to the continuous turn ing o f the dri l l , 
there was sufficient amber dust in the duct. I ts excess 
diminished the abrasive power o f the flint perforator . 
This necessitated a frequent pul l ing out o f the tool , 
the removal o f dust and cleaning o f the w o r k i n g part . This 
assumption has been supported by characteristic, some-
times overlapping scratches inside damaged ducts and 
their uneven walls. T h e presence o f amber dust in scrat-
ches and depressions o n the walls o f openings are a nor-
m a l sign i n this case. A n y w a y , it is not an argument fore-
judging the intent ional use o f dust for dri l l ing. T h e 
author's view was supported by experiments involv ing 
the use o f flint perforators. 

T h e funct ion i n the th i rd phase o f the product ion 
process d id not require addi t ional sets o f tools. A t w o r k , 
producers held the semi-product i n one hand and the 
dr i l l i n the other (F ig . 28). I t is quite probable that the 
flint perforator was set in a piece o f wood which made 
faster movements possible. 

Fig. 28. IT phase of treatment. Drilling a lateral opening in a lCIIa 
bead 

Causes o f damage o f semi-products in phase I I 
included most f requent ly: too much pressure o n the dr i l l 
and its irregular rota t ion dur ing dr i l l ing; a too large 
size o f the dr i l l i n re lat ion to the thickness o f the orna-
m e n t ; subgroup I B beads: a too shallow posit ion o f 
ducts i n V-shaped openings (a too large obtuse angle 
between ducts), a too vertical posit ion o f opening ducts 
which caused one or two f ronta l openings; an insuffi-
cient length o f the dr i l l i n re lat ion to the w i d t h ( I C I , 
I C I I ) or length o f beads ( l A I a ) ; heterogenous raw mate-
r i a l structure where the opening was made (cracks, 
jo in ing o f two types o f amber) . 

PHASE III. FINAL TREATMENT 

This product ion stage was the least difficult for pro-
ducers. This is clearly indicated by the very low percent 
o f relics f r o m N iedźwiedz iówka and W y b i c k o included 
i n the I I I technological group and also the quant i ty o f 
damaged forms. T h e final t reatment involved a complete 
polishing o f surfaces and edges o f the ornament . This 
phase also includes ornamenta t ion ( M a z u r o w s k i 1978; 
1983 a, 94), but traces o f i t were not found among the 
here discussed assemblages. These activities required 
the use o f support ing pads f r o m supple rocks a n d or -
ganic raw mater ia l , and very fine-grained dust needed for 
polishing. I n m o d e r n times, amber workers use chalk , 
finely ground l imestone and amber , l o a m and fine-
-grained clay for this purpose (Połujański 1854; C h ę t n i k 
1927; 1952). Some o f these materials were certainly 
available to Neol i th ic m e n f r o m N iedźwiedz iówka and 
W y b i c k o (fine grained l o a m and clay, amber dust and 
chalk) . 

T h e final process o f ornament t reatment began w i t h 
the polishing o f surfaces and edges on gr inding plates 
already used i n phase l b . Del icate polishing w i t h chalk 

or l o a m dust finally removed al l irregularities. M o r e o v e r , 
the close to edges parts o f larger forms ( I B , I C , 1 E V I , 
4 B I a ) were further th inned down. This was also the 
m o m e n t to make a decision about leaving the faceted 
outer edges o f some ment ioned forms. Analogous ques-
tions i n regard to surfaces o f some l B I I I b and 1 B I V 
pieces were solved already i n phase l b . 

Traces o f oblong scratches probably made w i t h 
a broad piece o f bone or t ine were found o n some semi-
-products f r o m phase I I I (Pls. 1121,26, I I I 2 9 ) . These 
traces differ decisively f r o m marks made dur ing smooth-
ing out o n dusted gr inding plates. W e m a y assume, 
therefore, that there were two variants o f surface polishing. 
T h e first, i .e. , the use o f dusted gr inding plates, domina-
ted. 

Ornaments were subsequently polished to achieve 
completely smooth surfaces and glaze. A t first, this was 
probably done o n a piece o f leather w i t h a relatively th in 
layer o f l o a m or chalk dust. Satisfactory results could 
also have been achieved by rubbing the ornament o n 
leather wi thout dusting. T h e characteristic amber gloss 
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was achieved by rubbing the object on a piece of outer 
leather or wool or a piece of woolen cloth. Following 
these procedures the ornaments were ready for use. 

The author's experiments have proved that all 
scratches disappear most rapidly after rubbing the 
object on dusted materials — i.e., polishing on the 
inner part of leather and next — with a piece of woolen 
cloth. 

Damages occurring in treatment phase III were 
caused by: a too strong pressing down of near-edge parts 
of the ornament during polishing on grinding plates; 
and as regards IB beads — a too strong pressing of 
the surface with a V-shaped opening to the plate or 
leather resulting in a breaking of the strap. 

As has been said, the author, working on Neolithic 
amber relics in Poland, differentiated a IV phase of 
treatment. This concerns finished products which, due 
to damage, were repaired or remade into other ornaments. 
In materials from Niedźwiedziówka and Wybicko, there 
appeared only semi-products IBIIa and lCIIa which, 
following damage, were remade during the same produc-
tion cycle, into smaller objects of an analogous type 
(lCIIa). The semi-product IBIIa from Niedźwiedziówka, 
with all features of button-shaped beads, has a second 
(frontal) opening and thus resembles a pendant in the 
2BII class. Considering these reasons there are no orna-
ments in these assemblages which would reveal criteria 
proper to phase IV. 

A COMPARATIVE ANALYSIS OF SOURCES 

AMBER ORNAMENTS 

An extensive assemblage of analogous forms of 
amber ornaments was produced at the two investigated 
sites (cf. Tab. 2), leading to the assumption that they 
originated in approximately the same time. Table 2 
indicates, moreover, that ornaments from Niedźwie-
dziówka and Wybicko have similar structural features. 
As regards quantity, the ornaments from the two sites 
can be arranged in particular classes and variants suc-
cessively (beginning with the most numerous): lAIa, 
1BII, 1BI, 1CII, ICI. Within the IB and 1C class of beads, 
there dominate decisively ornaments of variant a. The 
remaining objects (beads lAIb, lBIIIa and b, 1BIV, 
1EVI, pendants 2A, 2BIa, 2BIII, 2BV and discs 4BIa) 
belong to rare forms 

The chronology of use of all forms of amber orna-
ments in the Vistula region engaged in amber treatment 
was discussed by the author in his previous works (Ma-
zurowski 1978; 1983 a, 24-86). The structural charac-
teristics of amber products of all Neolithic cultures was 
also presented there. There is no need, therefore, to 
scrutinize these problems here. 

Besides lCIIa and b and lAIb beads all forms of 
amber ornaments from Niedźwiedziówka and Wybicko 
have their corresponding objects in assemblages of the 
Rzucewo culture and some are typical only of the discus-
sed culture (1BIV, 2A, 2BV). But other objects, espe-
cially beads IB, 1C and 1EVI, show technological fea-
tures typical of this culture. This involves the specific 
treatment of faceting outer edges and surfaces of some 
pieces. In Poland, the presence of this characteristics 
was found on certain amber ornaments of the Złota 
culture which coincides chronologically with the Rzucewo 
culture. But it occupied areas 400 km away from the 
Żuławy sites. This is why the above mentioned ornaments 

should be included, without hesitation, to the Rzucewo 
culture. So far, the formation of special cuts on lateral 
edges of lCIa beads, to localize the lateral opening, was 
found only in this culture (Suchacz, Rzucewo). 

lCIIa and b beads have been known in Poland so 
far only from some grave assemblages of the Globular 
Amphorae culture. An analogous piece was discovered 
in Mecklenburg (Schuldt 1974, fig. 8:15). The period 
these forms were in use was dated by the author to the 
years 2500-2200 B.C. In the light of unquestioned 14C 
data relating to the Rzucewo culture at Šventoji in Li-
huania (Rimantiené 1980, 7), it may be assumed that 
the Żuławy sites are of a similar chronology. Data 
(without calibration) are as follows: 

Šventoji, site IA - 4100+100 B.P. (Vs-22) - 2150+ 
100 B.C., 4120+80 B.P. (Ta-246) = 2170+80 B.C., 
3860+50 B.P. (Le-835) = 1910+50 B.C.; site 9 -
3860+90 B.P. (Vib-1) = 1910+90 B.C. 

Amber ornaments analogous to objects from Nie-
dźwiedziówka and Wybicko (lAIa, lBIa, lBIIIb, 2A) 
have been discovered on the first of these sites. Relics 
resembling 2BIa and 4BIa pieces were discovered at 
other Šventoji sites (cf. Rimantiené 1980, 45-52, fig. 
34-37). It should be added that the oldest material 
of the Rzucewo culture viewed from the typological 
aspect, appeared on site 2A which has no l 4 C data, and 
the latest on site 9. We may assume, therefore, that this 
dating related to the classic (II) or perhaps later (III) 
phase of this culture, in accordance with J. Machnik 
(1978, 378 f.) division. In the light of these findings, 
there is a great probability that lCIIa and b and lAIb 
ornaments, known earlier in the Globular Amphorae 
culture, could have appeared in the Rzucewo culture 
as a result of intensive inter-community contacts. As 



32 RYSZARD F. MAZUROWSKI 

been indicated, among others, by T . Wiślański (1966, 
115 f. , 1975) and J. M a c h n i k (1979, 375f . ) , the ceramic 
assemblage o f the culture under discussion included 
many forms o f pottery and ornamented motifs undoub-
tedly borrowed f r o m the G lobu la r A m p h o r a e culture. 
These influences are noticeable also i n pottery f r o m 
Niedźwiedz iówka . W h a t is more , a large group o f re-
searchers recognizes features deriving f r o m the G l o b u l a r 
A m p h o r a e culture as one o f the two chief components 
o f the Rzucewo culture. T h e author, however, directed 
attent ion at identical influences o f the latter dur ing 
the in i t ia l development per iod o f amber product ion 
( M a z u r o w s k i 1983 a, 69). 

Some attent ion should be devoted to two categories 
o f ornaments: beads 1 B I I I (variants a a n d b) and 1 E V I . 
T h e 1 B I I I forms appeared i n Po land at the t u r n o f the 
I I I and I I m i l l enn ium almost solely i n the Z ł o t a culture. 
However , i n mass they appeared only i n the subsequent 
two centuries. So far , Rzucewo culture sites o n the E l -
bląg Uplands and areas west o f the Vistula have yie lded 
not one l B I I I a or l B I I I b bead. Y e t they could not have 
appeared on N iedźwiedz iówka and W y b i c k o sites earlier 
t h a n i n the Z ł o t a culture. F r o m the chronological aspect 
they should correspond rather to the peak per iod o f 
their popular i ty i n the latter. A m o n g others, there were 
i n those times direct barter l inks between societies o f 
the two cultures ( M a z u r o w s k i 1983 a, 100; 1983 b, 
177-188) . 

T h e bead 1 E V I is the latest dated ornament f r o m N i e -
dźwiedziówka. I t has numerous analogies discovered 
in graves o f the Trzciniec culture dated to the end o f 
the I a n d the t u r n o f the I and I I per iod o f the Bronze 
Age (Kempisty 1978, 169, fig. 217, 2 4 4 : 2 , 2 4 6 : 2 , 3 , 
2 5 6 : 1 , 5 , 9 ) . O d d findings o f several 1 E V I specimens have 
been made o n the coast o f the Gdańsk Bay (collections 
o f the M u s e u m o f Archaeology in Gdańsk , cat. nos. 
1956:308, 1972:2) . Some o f these relics have been per-
forated w i t h a meta l implement . There is no substan-
t ia t ion, therefore, to date 1 E V I beads f r o m the Balt ic 
coast earlier t h a n to the aerly Bronze Age. 

Summing up our deliberations, we m a y in i t ia l ly de-
fine the chronology o f amber ornaments f r o m N iedźwie -
dz iówka and W y b i c k o to the decline o f the Neol i th ic 
(21st—18th century B .C. ) . I f the 1 E V I bead f o r m d id 
not get in to the N iedźwiedz iówka assemblage inciden-
tal ly this m a y indicate that there should be i n this area 
also objects related to the Rzucewo culture settlement 
o f the early Bronze Age. 

W e have only 4 completely finished ornaments f r o m 
N iedźwiedz iówka (0 .65% o f the assemblage), the rema in -
ing objects and a l l objects f r o m W y b i c k o are semi-
-products f r o m various stages of treatment. This certainly 
indicates the workshop type of these objects part icular ly 
so because they were found together w i t h a large quant i ty 
o f product ion waste and raw mater ia l . 

Bowls are most numerous among pottery at N i e -
dźwiedziówka (11 -13 objects). T w o types can be distin-
guished: semi-spherical (7 or 8 objects) and bowls w i t h 
short outward bent necks. There were also 3 or 4 pots 
and large container vessels and vases. One amphora 
and a bath-tub-shaped vessel were also found. T h e disco-
vered forms have m a n y analogies i n extensive assemblages 
o f ceramic sources f r o m systematically investigated 
Rzucewo culture settlements o n the western bank o f the 
Gdańsk Bay (Rzucewo, G d y n i a , Osłonino) and f r o m 
the Elb ląg Up lands o n the Vistula G u l f (Suchacz, T o l k -
micko, M o d r z e w i n a , Święty Kamień-Przylesie, sites 1 
and 2, Garb ina) . W e have, therefore, refrained f r o m 
discussing analogies w i t h indiv idual vessels. T h e reader 
w i l l find them easily i n works relating to the Rzucewo 
culture and its more impor tan t sites i n Po land (Ehr l ich 
1923; 1925; 1936; 1940; Ż u r e k 1954; K i l i a n 1955; Okul icz 
1973, 118-133; M a c h n i k 1979, 366-379) . W e have 
found that at the present stage o f researches, the pottery 
f r o m N iedźwiedz iówka represents features relat ing to 
development phase I I (classical) and I I I o f the Rzucewo 
culture according to a division suggested by J. M a c h n i k 
(1979, 378 ff .) . However , features typical o f the I phase 
o f this culture are absent. 

I n the analyzed assemblage there is also a complete 
absence o f various types o f beakers — so typical o f the 
discussed culture. W e cannot say at present to w h a t 
degree the mater ia l , collected o n the surface, has been 
representative for the entire site. But it does not seem 
to be quite accidental. T h e very small propor t ion o f orna-
mented pottery is also surprising since permanent set-
tlements o f the Rzucewo culture have yielded typical and 
r ich sets o f various ornaments. This m a y have been l inked 
w i th the character o f the Rzucewo culture settlement i n 
the here discussed par t o f Ż u ł a w y (seasonal camps). 

The decisive major i ty or even a l l vessels f r o m N i e -
dźwiedz iówka were produced i n that area f r o m local raw 
mater ia l — a grey l o a m w i th p lant vestiges. Despite 
its semblance to clay it was less cohesive and waterproof 
due to the contents o f fine-grained sand subject to 
fluctuations. This is w h y pottery surfaces were, pr ior 
to burning, coated w i th a th in layer o f clay mixed w i th 
crushed granite. As a result, Ż u ł a w y pottery, ma in ta in ing 
general technological regularities and morphological 
features typical o f the Rzucewo culture, indicates cer-
ta in local peculiarities. I t expresses the adaptat ion o f 
communit ies temporar i ly l iv ing in those areas to local 
conditions. 

POTTERY 
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FLINT AND STONE RELICS 

F l i n t mater ia l f r o m N iedźwiedz iówka indicates that 
the product ion o f flint implements took place where 
amber raw mater ia l was treated. This m a y be seen i n 
the quantitative dominat ion o f relics undoubtedly l inked 
w i t h raw mater ia l exploitat ion. T h e y include a great n u m -
ber o f splinters used i n the t reatment o f semi-raw m a -
ter ial and a great quant i ty o f scales f r o m various stadia 
o f splinter exploi tat ion, treated as waste mater ia l . 
A further characteristics o f flint workshops is the negligent 
number o f mono- typic tools ( 2 . 1 % ) — i.e. , those o n 
which addi t ional shaping t reatment such as retouching, 
gr inding or chipping of f edges was carr ied out. 

R a w mater ia l used i n flint product ion included va-
riants generally appearing o n the surface o f the Balt ic 
mora in ic glaciation zone. But the decisive dominat ion o f 
erratic flint (var iant I V ) indicates that raw mater ia l was 
also obta ined f r o m up land cretaceous layers. I t fol lows, 
that the raw mater ia l must have been carried to w o r k i n g 
sites because no such layers were discovered in the close 
environment . 

T h e flint raw mater ia l discovered so far at N i e -
dźwiedziówka should be connected w i th the splinter 
technique in obta in ing semi-raw mater ia l . A n analogous 
situation involves the flint assemblage f r o m sounding 
studies o n site I at W y b i c k o (Jagodziński 1982, l O f . ; 
M i k o ś 1983). T h e variants o f raw mater ia l referred to 
have also been used there. T h e splinter technique is 
also k n o w n f r o m permanent settlements o f the Rzucewo 
culture (Żurek 1954, 18f . , fig. 2 3 : 1 - 3 ; Tetz la f f 1970, 
359-361, fig. 1 2 7 : 1 - 6 ; M i k o ś 1983). But i n addi t ion, the 
method o f obtaining flakes and blades . f rom cores was 
employed there. This was proved by flint relics f o u n d 

by the author at a settlement o f this culture at 
Suchacz. 

Implements f r o m N iedźwiedz iówka have their analo-
gous forms in the Rzucewo settlement ( Ż u r e k 1954, 18 f . ) 
but single specimens o f perforators were also found 
at Suchacz (researches i n 1981) and T o l k m i c k o ( M i k o ś 
1983) settlements. T h e implement f r o m T o l k m i c k o 
(preserved at the M a l b o r k Castle M u s e u m ) is a sharp-
- t ined form. Sounding studies at W y b i c k o yielded a slight-
ly greater number o f tools (Jagodziński 1982, 10f. , 
fig. 9 ; M i k o ś 1983). F inds included 3 min ia ture axes, 
a sharp-t ined perforator and 2 points o f other perforators 
( 2 3 : 1 , 2 ) , 3 grovers ( 2 3 : 3 ) , 2 end-scrapers and several 
side-scrapers (F ig . 2 9 : 4 - 6 ) and scale w i t h one par t ly 
retouched edge. 

F o r m s doubtlessly used i n amber t reatment have 
been relatively numerous among flint implements found 
at N iedźwiedz iówka and, above all , at Wyb icko . T h e y 
included, pr imar i ly , miniature axes, perforators and 
grovers. W e m a y assume, therefore, that flint product ion 
at these sites was subordinated to the pr incipal branch 
o f economic activities o f inhabitants, namely the treat-
ment o f amber. G r i n d i n g plates o f which 4 fragments 
were discovered at N iedźwiedz iówka were used, among 
others, i n the amber product ion process. Ident ical plates 
appeared i n large quantities i n permanent settlements o f 
the Rzucewo culture (cf. Ż u r e k 1954, 22, 33 -35 , Pl . 
X V 1,2, fig. 35). Bo th i n permanent settlements, and 
seasonal camps these plates fulf i l led various functions 
( M a c h n i k 1979, 374). One o f the plates f o u n d at N i e -
dźwiedz iówka was used again as a pad for flint t reatment 
w i th the splinter technique. 

Fig. 29. Wybicko, site I. Some forms of flint implements 
Accord, to D. Mikoś 1983 
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G E N E R A L R E M A R K S 

T h e analyzed relict mater ia l undoubtedly derived 
f r o m sites o f a very specific character. These were seasonal 
settlements o f Rzucewo Culture communit ies w i th re-
mains o f amber t reatment workshops. T h e structure 
o f the ancient assemblage indicates clearly the basic 
range o f economic activities. T h e very extensive area 
o n which materials f r o m N iedźwiedz iówka and W y b i c k o 
have been discovered and also their " insular" character 
suggest that there were several or a dozen or more camps 
active in an approximate chronological period (21st—18th 
century B.C. ) . I t is difficult at present to individuate these 
camps. This w i l l be possible after a thorough archaeolo-
gical research o f these areas covering a dozen or so 
square kilometers. I t is also necessary to carry out a de-
tai led geological investigation o f no t only the close 
environment o f sites but o f the entire wide strip where 
such finds were made — actually up to the seaside vi l -
lage of Stegna, voiv. Elbląg. 

T h e up-to-date reconnaissance at N iedźwiedz iówka 
and W y b i c k o sites together w i th in format ion obta ined 
f r o m local amber prospectors exclude the possibility 
o f existence o f permanent , multi-seasonal settlements 
there. This is further supported by the unusually shallow 
depth o f the cultural layer, its " insular" character, the 
absence o f objects typical o f permanent settlements 
(permanent houses, household caves) and of other 
economic activities. 

Also other significant factors speak for the seasonal 
character o f settlement in this region o f Żu ławy . 

78 geological dril l ings one to three meters deep were 
made w i th a h a n d dr i l l by the author in the region o f 
the two sites w i th in the f ramework o f a research pro-
gram o n Neol i th ic settlement i n Żu ławy , realized by 
the Insti tute o f Archaeology at Warsaw Uniwersi ty . 
Moreover , D o c t o r A u r e l i a M a k o w s k a f r o m the Geo-
logical Insti tute i n Warsaw, w i th in systematic geological 
researches in Żu ławy , made two 10 m deep dril l ings o n 
site I at N iedźwiedz iówka and one on site I at Wyb icko . 
N o n e o f these dril l ings yielded traces typical o f sea 
transgression either in the cultural layer or directly 
beneath it . T h e first traces o f transgression appeared 
at a depth o f 5 - 7 m. Profiles o f small reconnoitr ing exca-
vations made by the author at N iedźwiedz iówka in 1981 
and profiles of geological dril l ings al lowed to reconstruct 
the stratygraphy o f the site (Fig. 30) : 

Layer I — b r o w n to grey silt (present-day soil level) 
2 0 - 4 0 cm deep. I ts under ly ing deposit is sometimes mixed 
w i th lower ly ing boggy soil due to present-day t i l l ing 
or wasteful exploi tat ion i n recent years. 

Layer I I — strongly silted peat, fa i r ly spread, b r o w n 
(layer IIb) and b lack-brown dry-rot ( layer IIa) develo-
ped f r o m peat due to structural (mechanical and chemical) 

changes i n the peat bog. These changes resulted f r o m 
the lower ing o f the ground water level, the retent ion o f 
peat - forming processes and a repeated inundat ion o f 
the sediment. A s a result o f these processes the sedi-

Fig. 30. Stratygraphy of site I at Niedźwiedziówka 

ment acquires a typical aggregate (nut-clod) structure. 
T h e depth o f layer I I sometimes reaches 70 cm. but , 
on the average, does not exceed 3 0 - 4 0 cm. I n the case 
o f a very small depth the whole sediment changed in to 
boggy soil. Rust-coloured spots, typical o f i ron hardpan 
processes, are of ten found on the surface of aggregates. 
T h e cultural layer w i th described relics is i n the l i b 
deposit. 

Layer I I I — usually strongly watered, c lammy silt 
o f a l ight to dark brown, sometimes bluish-grey or grey, 
w i t h or w i thout macroscopically perceptible p lant vesti-
ges (reeds, grass, etc.). T h e uppermost par t o f this se-
diment contains wel l preserved alder tree trunks and 
decaying branches. T h e depth o f layer I I I varies consi-
derable ( f r o m 1 to 90 cm), the usual average is 2 0 - 4 0 cm. 

Layer I V — sandy sediment, its upper par t is almost 
always silty, going d o w n it is more washed out due to 
a gradual decrease i n the loam-pol len fraction. I t is 
frequently stratified w i t h th in layers o f silt sometimes 
w i th disorderly placed fragments o f reed or w o o d par -
ticles. Layer I V is l ight grey or yel low and — i f gleyed — 
bluish-grey. I t is typical ly waterlogged which made 
deeper dr i l l ing — w i th available hand dr i l l bits — rather 
difficult. N o changes were found, however, even i n the 
deepest bore-holes (3 m) . Bore-holes made w i t h car 
drilles have shown that layer I V is 5 - 7 m deep at N i e -
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dźwiedz iówka and about 4 m at Wyb icko . Th is is a much 
var ied layer. I t contains th in strata o f sand and silt — 
sometimes wedging out each other. T h e r o o f o f these 
sediments is wavy, diiferences i n hight reach 2 0 - 5 0 cm. 
O n the basis o f up-to-date studies, i t m a y be said that 
layer I V represents the profi le o f r iver bed sedimenta-
t ion facies or silt deposited close to the bed. 

Sites here discussed are situated, therefore, on river 
accumulated sand (layer I V ) due to activities o f the m a i n 
bed o f the Vistula or her numerous tr ibutaries near 
the mouth . St i l l existing are Vistula branches Szkar-
p a w a a n d L i n a w a flowing at a short distance f r o m the 
archaeological sites. Histor ical data a n d geological 
observations indicate tha t the course o f their beds 
changed even in the 13th—18th centuries (Ber t ram 1924; 
Sonntag 1914; M a j e w s k i 1969, 3 - 4 2 ; Szeliga 1982). 
I n prehistoric times (o f interest to us), the movement 
o f Vistula, or her tr ibutaries, waters must have shaped 
low, elongated sandbanks. T h e y stretched f r o m SE to 
N W . Subsequently, there developed i n those times o n 
the whole area a shallow, silted up a n d slowly over-
growing gul f i n the western par t o f the Vistu la Fen. 
T h e Vistula bed must also have shifted. Th is is indicated 
by layer I I I . A lder trunks and branches, reed and ta l l 
grass vestiges in the middle and higher par t o f the layer 
show that the reservoir overgrew rather rapidly . I t was 
covered completely and in i t iated the development o f 
a peat -boggy soil stratum dur ing the subsequent period. 
Th is is reflected i n layer I I b (peat) and IIa (b lack-brown) 
boggy soil. A relative lower ing o f the ground water sur-
face must have occurred then. T h e considerable silting 
up o f layer I I indicates that peat developed i n places 
regularly supplied w i th water and small minera l particles. 
Those loamy-pol len silt deposits are, therefore, the result 
o f frequent floods. W e have even noticed i n layer I I 
near W y b i c k o an admixture o f coarser mater ia l : fine 
a n d m e d i u m grained a n d more seldom coarse-grained 
sand. 

T h e S E — N W or iented holms were, o f course, the 
first to dry up, whi le places where the Vistu la G u l f 
b o t t o m was lower t ook longer to dry. I t is, therefore, 
no t accidental that traces o f Rzucewo culture camps, 
preserved i n layer IIb, are grouped o n those rises. 

T h e presence o f V istu la G u l f waters in the discussed 
par t o f Ż u ł a w y and, subsequently, its quite rap id vege-
ta t ion overgrowth can be dated to the first phase o f 
the Subboreal cl imate (SBX ) . T h e drying up peak in this 
area and the development o f seasonal settlements o f 
Rzucewo culture communit ies m a y be dated to the 
second cl imatic phase (SB 2 ) . Accord ing to m a n y resear-
chers, the years about 2200 -1800 B .C . were the driest 
per iod o f the Subboreal c l imate (Gross 1938, T a b . at 
p. 88 ; Firbas 1949, 104; Okul icz 1973, 63 ; Gudel is , 
Jemiel ianov 1982, Tab . 10). This tallies w i th the dat ing 

o f N iedźwiedz iówka and W y b i c k o sites, based o n a ty-
pological-comparative analysis o f relics. 

These determinations concerning the posit ion o f 
the western b a n k o f the Vistula G u l f i n the Subboreal 
cl imate are largely i n concert w i t h research results o f 
H . Bertram's (1924, 1 - 5 6 ) reconstruction o f the Vistu la 
delta in prehistoric times (Fig. 31). But certain corrections 

Fig. 31. The localization of discussed Rzucewo culture sites on 
a map of the Vistula mouth in 1300 

1 — Niedźwiedziówka, site I; 2 — Wybicko, site I 
Prepared by H. Bertram 1924 

should be made. N o signs o f a renewed transgression o f 
Vistula G u l f waters i n phase SB 2 and the sub-At lant ic pe-
r iod (layers I I and I ) have been found in geological soun-
dings and i n N iedźwiedz iówka and W y b i c k o profiles. 
However , residues o f frequent floodings were observed. 
T h e bank o f the reservoir was, therefore, at the tu rn o f 
the 13 th -14 th centuries, east o f W y b i c k o , at least 7 - 8 
ki lometres distant f rom the present-day Vistula bed. 

A n analogous phenomenon — occupation by R z u -
cewo culture communit ies o f very low ly ing areas at 
the sea coast — took place i n L i thuan ia (R imant ienè 
1980). This has also been supported by analyses o f 
palynological profiles o f some sites and obtained radio-
c a r b o n data (R imant ienè 1979, 9 - 1 4 ; 1980, 6f . ) . 

A permanent multi-seasonal stay at the two sites 
was rather impossible due to the danger o f frequent 
floods i n the winter-spring seasons. Seasonal settlement, 
f r o m the beginning o f summer to the end o f au tumn, 
was more purposeful. This d id not rule out the possibility 
o f returning o f the same groups to the wel l k n o w n region. 
This probably explains the wide dispersal o f settlement 
remains i n the N iedźwiedz iówka and W y b i c k o regions 
and the presence o f probably analogous traces in neigh-
bour ing settlements. 

A b u n d a n t source in fo rmat ion indicates that the 
camps analyzed i n this paper were not ind iv idual phe-
nomena in Żu ławy . T w o part icular ly interesting finds 
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were made at Stegna. I n the second ha l f o f the 19th 
century, dur ing industr ia l amber exploitat ion, at the 
foot o f a dune range on the Gdańsk Bay bank , an amber -
-and -wood layer was discovered at a depth o f 4 - 5 m ; 
several amber fragments extracted f r o m it ( in 1868) 
included a l B I c bead (Lissauer 1887, 39; Klebs 1882, 47). 
T h e bead 1 D I , published by R . Klebs (1882, Pl . X 1 9 ) 
probably also or iginated there. I n turn , in the inter-
- w a r per iod 47 amber ornaments were found near the 
same settlement i n dune sands beneath peat at a depth 
o f 2.25 m ( L a Baume 1935, 38, Pl. I L ) . These included 
43 1 B I V beads a n d 3 3 A I I I forms. T h e in format ion 
that they were neither ground nor polished indicates 
that they were semi-products. A n eventual presence o f 
thread cutt ing o n some beads m a y support this view. 

I n the second h a l f o f the 19th century at W i k r o w o 
Wie lk ie , voiv. Elbląg, researchers discovered under 
a layer o f humus and peat a fire-place w i th three stones 
and charcoal and a Neol i th ic vessel. A n amber disc 
4 B I a was also found i n peat there (Klebs 1882, 46, 
Pl. X I 4 ) . Accord ing to R . Klebs, i t could have belonged 
to the fire-place assemblage, but there is no proof . 

Remains o f two Rzucewo culture settlements were 
also discovered at Sztutowo, voiv. Elbląg (Żurek 1954, 33), 
but i n a slightly different geomorphological situation. 
Several other sites on the Gdańsk Bay, west o f the pre-
sent-day Vistula Estuary, have also been ment ioned by 
J. Ż u r e k (1954, 32 -35 ) . L e t us add, that loose finds o f 
Neol i th ic amber ornaments l inked w i t h the Rzucewo 
culture have very frequently appeared along the entire 
bank w i th the adjacent Ż u ł a w y depression ( M a z u -
rowski 1978; 1983a, 115-122) . T h e y have an ident ical 
chronology as N iedźwiedz iówka and Wyb icko relics. 
This statement also refers to previously ment ioned relics 
f r o m Stegna and W i k r o w o Wie lk ie . They represent forms 
and some stylistic features typical only o f the discussed 
culture. 

Rzucewo culture settlements have also been disco-
vered south o f N iedźwiedz iówka and W y b i c k o at Osta-
szewo and L ichnowy but they were o n higher, sandy ele-
vations. Moreover , some stray finds o f stone axes, of ten 
found in settlements o f this culture, have been recorded 
up-to-date in Ż u ł a w y a n d the Vistula Bar ( K i l i a n 1955, 
241 f f . ; Okul icz 1973, l l l f . , figs. 46, 47). 

T h e register o f traces of Rzucewo culture settlements 
i n Ż u ł a w y is,' therefore, not so scanty but a l l finds are 
accidental. T h e hitherto held view o n the small degree 
o f Neo l i th ic settlement in Ż u ł a w y is, therefore, most 
doubtful . T h e t radi t ional method o f surface researches 
yielded insufficient results i n these specific conditions. 
T h e matter o f searching for archaeological sites in these 
regions o f Po land constitutes a separate prob lem excee-
d ing the scope o f this work . But the prob lem ought to 
be solved as soon as possible. 

Col lected data allows to advance the hypothesis 
that at the decline o f the I I I and beginning o f the I I 
m i l l enn ium there occured impor tant c l imat ic changes 
leading to a considerable drying up o f the present depres-
sion. Some o f its parts were intensively penetrated 
by Rzucewo culture groups arr iv ing f r o m coastal uplands 
in the western par t o f the Gdańsk Bay and, above al l , 
f r o m the Vistu la Gu l f . Groups w h o pu t u p seasonal 
camps i n the N iedźwiedz iówka and W y b i c k o region 
probably came f r o m the latter region, this has been ind i -
cated by a close semblance o f ancient relics. I t was cer-
ta in ly amber which excited sudden interest i n that area — 
rather unhospitable for settlement. I t was probably 
then or a l itt le earlier that the settlement penetrat ion 
to the Vistula Bar and the entire coastal stretch o f dune 
uplands in the fen, east o f the present-day Vistula m o u t h , 
and to analogous elevations to the south (Ostaszewo, 
L ichnowy) began. 

T h e role o f amber requires a more elaborate eluci-
dat ion and references to the author's previous works 
( M a z u r o w s k i 1978; 1983a; 1983b). A m b e r was avai lable 
t o Rzucewo culture people throughout the range o f their 
settlement o n the Gdańsk Bay a n d the Vistu la Gu l f . 
As raw mater ia l , i t was mostly gathered o n beaches but 
it was also excavated f r o m shallow Ter t ia ry and Quar -
ternary layers even in regions distant f r o m the coast. T h e 
Rzucewo culture people achieved a h igh level o f group 
specialization in gathering raw mater ia l , since i t was 
usually found in dwellings and economic objects at 
almost every settlement. T h e process o f amber ornament 
product ion was also wel l mastered. Numerous data 
indicate that up to the end o f the I I I m i l l enn ium they 
used raw mater ia l exclusively for their o w n requirements. 
I t began to play an essential role i n the economy o f R z u -
cewo culture as an object o f barter since the t u r n o f the 
I I I and I I m i l l enn ium up to the end o f the Neol i th ic . 
H o w d id it come to that? 

A t the decline o f the I I (2500-2200) and i n the I I I 
(2200-2000) stadium the popular i ty o f amber reached 
the level o f barter in Poland. This was due to its growing 
attractiveness among inhabitants o f part icular cultures 
inhabi t ing areas distant f r o m its natura l sources. T h e y 
included the G lobu la r A m p h o r a e , the F u n n e l Beaker 
and Z ł o t a cultures in the Na łęczów Plateau and Sando-
mierz Uplands. U p to the end o f the I I I m i l l enn ium 
these groups obtained amber in direct barter w i t h people 
o f the G lobu la r A m p h o r e a culture, pr imar i ly f r o m 
M a z o v i a and the M a z u r i a n Lake Distr ict . T h e popula-
t ion o f the latter culture achieved a relatively h igh degree 
o f group specialization i n exploit ing amber raw mater ia l 
shallow Miocene , Pliocene and Quarternary deposits. 
But at the end o f the I I I m i l l enn ium settlement i n these 
regions declined almost completely. T h e flow o f amber 
to southern parts o f Po land was, consequently, stopped. 
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This was felt most strongly by Z ł o t a culture communit ies. 
I t became impossible to meet increasing demands for 
amber by other late Neo l i th ic populat ions whose settle-
ments coincided w i th " l and" amber resources. T h e y d id 
not go beyong the stage o f self-sufficiency i n amber 
exploitat ion dur ing the entire per iod o f their existence. 
Pr incipal reasons included a smaller output o f "deposits" 
(Southern Małopolska , Silesia, Wie lkopolska and K u -
j a w y ) and the simplest method o f collecting r a w mater ia l 
(gathering). I n turn , i n M a z o v i a and the M a z u r i a n L a k e 
Distr ict where deposite were abundant , C o r d e d W a r e cul-
ture communit ies and comprehensively taken cultures 
o f the forest zone fa i led to show a greater interest i n 
amber. I n this situation, at the beginning o f stadium I V 
(2000-1700 B .C . ) the Z ł o t a culture a n d to a large extend 
Bel l Beaker culture communit ies faced the necessity o f 
searching for new areas capable to meet demands for 
amber raw material . I t was then that direct barter con-
tacts were made w i t h Rzucewo culture groups f r o m the 
Vistula G u l f and the Gdansk) . Bay T h e y reached their 
peak f r o m the decline o f the 20th century B .C . to the 
end o f the Neol i thic . These contacts were facil i tated by 
the posit ion o f the two cul tural units near the Vistula 
which i n those times was undoubtedly an impor tant 
communicat ion route directly l ink ing the settlement 
zones o f the two cultures. 

The new situation led to an intensification o f amber 
gathering by coastal groups o f the Rzucewo culture. 
Especially because buyers f r o m the south were, probably , 
interested in raw mater ia l o f the highest qual i ty. Besides 
the exploi tat ion o f k n o w n sources these groups began to 
penetrate into hi therto inaccessible areas situated i n 
the northern part o f Ż u ł a w y a n d the presen-day entire 
stretch of the southern bank o f the Gdansk Bay. T h e 
choice o f the place was probably not incidental . U n t i l now, 
the banks o f the Bay between S o b i e s z o w o — Ś w i b n o -
M i k o s z e w o — S t e g n a — K ą t y Ryback ie have the richest 
amber deposits o n the entire Polish coast (Mas icka 1970; 
M a z u r o w s k i 1983 a, 1 9 - 2 3 ; 1983 b). T h e sites at N i e -
dźwiedz iówka and W y b i c k o are situated 10 k m south 
o f the region referred to. I t is, therefore, the direct h in-
ter land o f the present coastal zone. W e do not k n o w , 
however, where the banks o f the Gdansk Bay were i n 
those times. Ne i ther do we k n o w exactly the range o f 
the Vistula Bar and the Vistu la G u l f to wards the west i n 
phase S B 2 . T h e solution o f these basic problems i n the 
future wou ld a l low to expla in more exactly i n which 
places amber was found by the Rzucewo culture people 
l iv ing i n the settlement near N iedźwiedz iówka and 
W y b i c k o . 

T h e assertion that these groups gathered amber di-
rectly o n the banks o f the Gdansk Bay is only apparent ly 
obvious. A thorough analysis deprives this var iant o f 
its logic even i f we assume that the relevant stretch of 

the bank remained almost unchanged unt i l our times. 
W e have already shown that numerous traces o f the 
Rzucewo culture such as settlements and stray finds 
occurred almost directly at the sea. W h y then d id the 
"Rzucewo" groups f r o m N iedźwiedz iówka and Wyb icko 
not do the same? T o set up camps near places o f raw 
mater ia l exploitat ion was most economical and safe. 
This is even less comprehensible i f we consider that 
the areas near N iedźwiedz iówka and W y b i c k o were vi -
sited again and again for scores o f seasons. T h e exten-
sive range o f settlement concentrat ion excludes fortui ty. 
Accord ing to the author, i t is, therefore, almost impossi-
ble that these groups set out to the Gdansk Bay to search 
for amber. 

I t is more probable that a l l seasonal camps i n the 
relevant area were situated close to the region o f amber 
exploitat ion or in its centre. This is posible i f we assume 
that layer I I I appearing on the two sites comprises bot-
t o m sediments o f the Vistula G u l f w i th in its m a x i m u m 
range. T h e typical freshwater type o f these sediments is 
probably due to the continuous flow o f water into the 
fen f r o m the m a i n current o f the Vistula and her nume-
rous branches. The i r small depth leads us to believe 
that the investigated region was situated close to the or i -
ginal bank . W h e n the Vistula G u l f overgrew and dried 
up to a degree arr iv ing Rzucewo culture groups could 
easily p ick up large quantities o f amber which was 
o n the b o t t o m o f the reservoir ( layer I I I ) . D u r i n g storms, 
i t became mixed w i th p lant detritus f r o m other regions 
o f the fen and then dropped to the bot tom. W e have 
already stated that w h e n layer I I was f o r m e d at N i e -
dźwiedz iówka and W y b i c k o , the area was frequently 
flooded, this is seen i n the pol len- loam slime. This would 
be, therefore, the result o f floods l inked w i th the sea-
sonal rising o f water in the fen, part icular ly i n Win te r 
and Spring. A m b e r , replaced by flood waters, remained 
on the surface o f spacious meadows. W h e n the water 
wi thdrew, groups o f collectors arr iv ing there i n Summer-
- A u t u m n seasons were sure to find abundant raw m a -
ter ial close to their camps. W e can thus explain the rela-
t ively long-lasting at tachment to those areas. 

R a w mater ia l was obta ined i n two ways: 1 — amber 
was collected o n the surface o f surrounding meadows 
or the sift ing through deposited p lant detritus, 2 — it 
was extracted f r o m layer I I I situated directly beneath 
the contemporary humus level. This required simple 
excavation methods analogous to those made by present-
-day prospectors. 

Discovered amber was taken to the camp where a par t 
o f i t was treated and prepared for requirements o f the 
group. M o s t o f the r a w mater ia l was covered w i t h 
earth and preserved for barter. Fo l low ing the accumula-
t ion o f large quantities, amber was transferred to per-
manent settlements where the barter took place. Th is 
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was why accumulations (deposits) of amber raw ma-
terial was found near or inside houses (e.g., Suchacz) 
of some permanent settlements of this culture on the 
Elbląg Uplands. 

Barter included amber raw material but not amber 
ornaments. This may be seen in the qualitative and struc-
tural characteristic of ornament collections of particular 
late Neolithic cultures from the south Baltic circle (Ma-
zurowski 1978; 1983 a, 54-86). Each of these cultures 
was characterized by some typical forms of ornaments 
not found in other cultures These distinctions were 
often expressed in the use of different technical procedu-
res in the production process of amber ornaments, 

hitherto unjustly described as "intercultural forms" 
(e g., lBIa, lBIb, IBIIa and b, 1BIII). In the times we 
have been discussing, there were also significant dif-
ferences between amber production of the Złota and 
Rzucewo cultures4. 

Translated by Jan Rudzki 

4 Systematic excavations were initiated at the two sites in 
1982-1983. The works at Wybicko have been supervised by Mgr. 
J. Jagodziński from the Office of Relic Documentation in Elbląg, 
and the works at Niedźwiedziówka — by the author. The already 
obtained extensive relic material fully supports views presented in 
this paper concerning the character of the settlement, its chronology 
and cultural class. 
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Fin. — final forms of ornaments. 
Succinite — variant of amber from which the ornament 
was produced: T — transparent, C — clouded, B — 
bastard, O — osseous, X — 2 or 3 types of amber blended 
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AMBER RELICS 

fluid (relative) margin between this variant and osseous 
amber (this concerns inv.nos. from Niedźwiedziówka — 
222, 229, 359, 360). 
Amber colour — original, proper to its non-oxidized 
part. It is identical in the entire cross-section of the deci-
sive majority of relics. There are, however, ornaments 
covered with a thin layer of outer cortex or remains of 
inner cortex. It is characterized by a gradual change of 
colour: from red on the outside, through orange hues to 
the original colour in the nucleus of the relic, it is then 
marked with the symbol UC — unspecified colour. 
There appear 2 or even 3 colours in most ornaments 
produced from blended variants of amber. Colour 
is then supplied in analogous succession as particular 
raw material variants. 
Size — in millimetres. The point following the number 
defining length or width indicates that only a fragment 
of the ornament is preserved. 
Weight — in grams. 
Plate, figure — informing of plates or figures on which 
the relic has been presented. 
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Specification 1. Niedźwiedziówka, site I. Tubular cylindrical beads, long (lAIa) 



AMBER TREATMENT WORKSHOPS IN ŻUŁAWY 4 1 

Specification 1 condt. 

6 — Przeg ląd A r c h e o l o g i c z n y 32 
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Specification 1 condt. 



AMBER TREATMENT WORKSHOPS IN ŻUŁAWY 

Specification 1 condt. 

43 



44 RYSZARD F. MAZUROWSKI 

Specification 2. Niedźwiedziówka, site I. Button-shaped beads with V-perforation (buttons) 
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Specification 2 condt. 

403-408 — from author's surface investigations; rest — purchased 

Specification 3. Niedźwiedziówka, site I. Early half-products (phase Ia) button-shaped beads with V perforation (IB* — class and variety 
unknown) 

46 
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Specification 4. Niedźwiedziówka, site I. Axe-shaped beads (1C) 

Specification 5. Niedźwiedziówka, site I. Half-products of ornaments appeared sporadicly (1EVI, 2BIII, 4BIa) 
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Specification 6. Niedźwiedziówka, site I . Early half-products (phase Ia) of ornaments precisely undetermined (unknown class and variety) 
- group 7 (NOK) 

412, 413 — from author's surface investigations; rest — purchased 

Specification 7. Wybicko, site I. Tubular cylindrical beads, long (lAIa) 
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Specification 7 condt. 

Specification 8. Wybicko, site I. Tubular cylindrical beads, short (lAIb) 

4 9 



Specification 9. Wybicko, site I. Button-shaped beads (buttons) with V-perforation (IB) 



Specification 9. condt. 

All beads from purchase 

Specification 10. Wybicko, site I. Early half-products (phase Ia) of ornaments precisely undetermined — group 7 
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Specification 11. Wybicko, site I. Axe-shaped beads (1 C) 

All pendants from purchase 

Author's address: 
Dr Ryszard F. Mazurowski, Poland 
Instytut Archeologii Uniwersytetu Warszawskiego 
00-023 Warszawa, ul. Widok 10 
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Plate I. Niedźwiedziówka, site I. Semi-products and final forms (2, 3) of tubular, cylindrical beads, long (lAIa) 

53 



54 RYSZARD F. MAZUROWSKI 

Plate II. Niedźwiedziówka, site I. Semi-products of various forms of amber ornaments 
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Plate III. Niedźwiedziówka, site I. Semi-products and final forms (3, 28) of amber ornaments 
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Plate IV. Niedźwiedziówka, site I. Semi-produced tubular, cylindrical beads, long (lAIa) 
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Plate V. Niedźwiedziówka, site I. Semi-products of various forms of amber ornaments 



RYSZARD F. MAZUROWSKI 

Plate VI. Niedźwiedziówka, site I. Semi-products of various forms of amber ornaments 
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Plate VII. Wybicko, site I. Semi-products of various forms of amber ornaments 
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Plate VIII. Wybicko, site I. Semi-products of various forms of amber ornaments 
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