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– Kategorie zdobení v různých druzích objektů.
Tab. 5.2.1.B. Basic decorative categories in settlement refuse (COMplete pots, RIMs of pots, BOTtoms, WAlls of re−
constructed Body, WALl sherds). – Základní kategorie zdobení v sídlištním odpadu.
Tab. 5.2.3.A. List of codes 467, 468 (linked notes and stamped lines) see Fig. 5.7.3.a. – Seznam kódů 467, 468 (spo−
jené noty a kolkovaná linie) viz obr. 5.7.3.a.
Tab. 5.4.2.A. Relative number of lines (code NU comp. Fig. 5.0.3.a: C) in the design of linear and technical decora−
tion. – Relativní počet linek (kód NU srov. obr. 5.0.3.a: C) v desénu lineární a technické výzdoby.
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Tab. 5.4.2.B. Relative number of lines (code NU comp. Fig. 5.0.3.a: C) and decorative components (LINEs, BANDs,
Notes−on−LINes, NOTEs, STROkes). – Relativní počet linek (kód NU srov. obr. 5.0.3.a: C) a komponenty výzdoby.
Tab. 5.4.3.A. Chronological variability of the number of lines (code NU comp. Fig. 5.0.3.a: C) in the chronology
of the settlement phases. – Chronologická variabilita počtu linek (kód NU srov. obr. 5.0.3.a: C) v posloupnosti fází
osídlení.
Tab. 5.4.4.A. Relative occurrence of line forms and basic types of decoration (linearity comp. Fig. 5.0.3.a: G, code
REKTIlinear, CURVIlinear, RIM−line). – Relativní výskyt tvaru linek (srov. obr. 5.0.3.a: G) a základní druhy výzdo−
by.
Tab. 5.4.5.A. Chronological variability of the forms of lines (comp. Fig. 5.0.3.a: G) in the phase sequence. – Chronologická
variabilita tvaru linek (srov. obr. 5.0.3.a: G) v posloupnosti fází.
Tab. 5.4.6.A. Relative number of Lines under the Rim (comp. Fig. 5.0.3.a: F) and basic decoration categories – Relativní
počet linek pod okrajem (srov. obr. 5.0.3.a: F) a základní kategorie výzdoby.
Tab. 5.4.6.B. Relative number of Lines under the Rim and components of linear decoration (LINEar incision, BANDs,
Notes−on−LINe, NOTEs, STROking). – Relativní počet linek pod okrajem a komponenty lineární výzdoby.
Tab. 5.4.7.A. Chronological variability of the number of Lines under the Rim in the phase sequence. – Chronologická
variabilita počtu linek pod okrajem v posloupnosti fází.
Tab. 5.5.7.A. Lines forms and number beneath the rim (comp. Fig. 5.0.3.a: F, G) in the SHApe SIze type vessels (out−
side SHASI 4, 12 and 14). – Tvar linie a počet linek pod okrajem (srov. obr. 5.0.3.a: F, G) ve skupině okrajů nádob
typu SHASI (mimo SHASI 4, 12, a 14).
Tab. 5.6.4.A. Correlation of samples of the main (1−lines, 2−zig−zags, 3−meanders, 4−segments, 5−circles, 6−A spirals,
7−spirals) and supplementary (D0−none, D1−notes, D2−strokes, D3−lines, D4−U shape, D5−girlands, D6−V shape, D7−
round V, D8−other, D9−unclassified) designs. – Korelace vzorů hlavního (1−úsečky, 2−klikatky, 3−meandry, 4−obloučky,
5−kruhy, 6−Ačkové spirály, 7−spirály) a doplňkového desénu (D0−žádný, D1−důlky, D2−vpichy, D3−úsečky, D4−obloučky,
D5−girlandy, D6−véčka, D7−oblá véčka, D8−jiné, D9−neklasifikované).
Tab. 5.6.4.B. Complexes with basic supplementary designs (explanations comp. Tab. 5.6.4.A) and a spiral ornament
(phases 9−17). – Komplexy se základními vzory doplňků (srov. tab. 5.6.4.A) a spirálovým ornamentem (fáze 9−17).
Tab. 5.6.4.C. Complexes with supplementary designs (explanations comp. Tab. 5.6.4.A) and a spiral ornament (phas−
es 18−23). – Komplexy se základními vzory doplňků (srov. tab. 5.6.4.A) a spirálovým ornamentem (fáze 18−23).
Tab. 5.7.1.A. Style of line engraving (comp. Fig. 5.0.3.a: H) in the chronology of the phases. – Styl rytí linie (srov.
obr. 5.0.3.a: H) v posloupnosti fází.
Tab. 5.7.1.B. Style of line engraving (comp. Fig. 5.0.3.a: H) in the various types of features. – Styl rytí linie (srov.
obr. 5.0.3.a: H) v různých druzích objektů.
Tab. 5.7.3.A. Style of note (code comp. Fig. 5.0.3.a: I) holes by phase. – Styl notových důlků (kód srov. obr. 5.0.3.a:
I) ve fázích.
Tab. 5.7.3.B. Style of note holes (code comp. Fig. 5.0.3.a: I) in various types of features. – Styl notových důlků (kód
srov. obr. 5.0.3.a: I) v různých druzích objektů.
Tab. 5.9.1.A. The composition of linear ornamentation (comp. Fig. 5.0.3.a: K) in the whole assemblage of rim sherds
from decorated pots. – Kompozice lineárního ornamentu (srov. obr. 5.0.3.a: K) v celém souboru okrajových zlomků
zdobených nádob.
Tab. 5.9.1.B. Relative number of the main types of linear ornament composition (comp. Fig. 5.0.3.a: K) in the settlement
phase sequence. – Relativní četnost hlavních druhů kompozice (srov. obr. 5.0.3.a: K) lineárního ornamentu v posloupnosti
sídelních fází.
Tab. 6.1.4.A. Relative occurrence of formal types (comp. Fig. 6.0.3.a) of houses within the phases. – Relativní výskyt
formálních typů (srov. obr. 6.0.3.a) domů ve fázích. 
(Var: The coeficient of variability of formal types within phases is (Coudart 1987: 156) VAR=a+((100−b)/10), where
a is number of types within a phase, b is for maximal frequency of a type within a phase. – Koeficient variability for−
málních typů ve fázích (Coudart 1987: 156) VAR=a+((100−b)/10), kde a je počet typů ve fázi, b je maximální výskyt
jednoho typu ve fázi.)
(Stat: The coeficient of statics is equal to the ratio of whole volume of average fifth of posts in a house and their re−
constructed interred part. – Koeficient statiky je roven podílu celkového objemu průměrné pětice podpěr v domě a ob−
jemu jejich rekonstruovaného zahloubení.)
Tab. 6.2.1.A. Idealised reconstruction of an average cross−section through house 41 as seen from the south. The aver−
age values of the size and depth of the postholes. – Ideální rekonstrukce příčného řezu pro dům 41 při pohledu od ji−
hu. Průměrné hodnoty velikosti a zahloubení kůlů.
Tab. 6.2.1.B. Idealised reconstruction of an average cross−section through house 912 as seen from the south. The aver−
age values of the size and depth of the postholes. – Ideální rekonstrukce příčného řezu pro dům 912 při pohledu od ji−
hu. Průměrné hodnoty velikosti a zahloubení kůlů.
Tab. 6.2.1.C. Idealised reconstruction of an average cross−section through house 2197 as seen from the south. The av−
erage values of the size and depth of the postholes. – Ideální rekonstrukce příčného řezu pro dům 2197 při pohledu
od jihu. Průměrné hodnoty velikosti a zahloubení kůlů. 
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Tab. 6.2.2.A. Correlation of posthole diameter (d.PH) and the post (d.post) impressions in the houses of the early,
middle and later phases (EW − east wall, ES − east supports, CS − central supports, WS − western supports, WW − west
wall). – Korelace průměru kůlových jamek a otisků kůlů v domech starších, středních a mladších fází (EW − východ−
ní stěna, ES − východní podpěry, CS − středové podpěry, WS − západní podpěry, WW − západní stěna).
Tab. 6.2.2.B. Correlation of the of the postholes depth and the post impressions in the houses of the early, middle
and later phases (EW − east wall, ES − east supports, CS − central supports, WS − western supports, WW − west wall).
– Korelace hloubky kůlových jamek a otisků kůlů v domech starších, středních a mladších fází. (EW−východní stěna,
ES − východní podpěry, CS − středové podpěry, WS − západní podpěry, WW − západní stěna).
Tab. 6.2.3.A. Relative occurrence of houses with more subtle (<=3.0 m3) and larger interior constructions. – Relativní
výskyt domů se (A) subtilnější konstrukcí (<=3.0 m3), (B) lehčí stěnou (<=1.0 m3), (C) nižším koeficientem statiky,
a (D) nižším podílem celkového objemu konstrukce.
Tab. 6.3.1.A. The relationship of the houses according to the amount of labour required (massivity of the walls and
the interior structure, comp. Fig. 6.0.3a). – Vztah domů podle pracnosti (masivnosti stěny a vnitřní konstrukce, srov.
obr. 6.0.3.a).
Tab. 6.3.3.A. The appearance of earlier (outer ditches or deep posts) and later (deep posts or none) genotypes and
phenotypes (Q22 comp. Fig. 6.0.3.a) within the phases. – Výskyt variant trojice Q22 (srov. obr. 6.0.3.a) jako fenotypů
ve fázích v rámci genotypů starších (s vnějšími žlábky nebo hlubokými kůly) a mladších (hluboké kůly nebo nic)
konstrukcí domů.
Tab. 6.3.3.B. The relationship of genotypes and amount of labor required (score comp. Fig. 6.0.3.a). – Vztah geno−
typů a pracnosti stavby (skóre srov. obr. 6.0.3.a).
Tab. 6.4.6.A. The variability (comp. Tab. 6.1.4.A) of functional classes of the northern (Q30), middle (Q22) and
southern (Q10) sections of synchronic structures. – Chronologická variabilita (srov. tab. 6.1.4.A) funkčních tříd
ve fázích.
Tab. 6.5.3.A. Correlation of the efficiency (comp. Fig. 6.0.3.a) of the residential sections and the size of the mid−sec−
tion of the houses. – Korelace výkonnosti (koeficient výkonnosti konstrukce srov. obr. 6.0.3.a) obytné části a ve−
likosti střední části domů.
Tab. 6.6.2.A. Category of efficiency within the phases. – Třídy výkonnosti obytných částí ve fázích.
Tab. 6.7.3.A. Ground−plan style (comp. Fig. 6.0.3.a) and classes of structural effectiveness. – Styl půdorysu (srov.
obr. 6.0.3.a) a třídy výkonnosti konstrukce.
Tab. 6.7.4.A. The occurrence of stylistic types (comp. Fig. 6.0.3.a) within the phases. – Výskyt stylistických typů (srov.
obr. 6.0.3.a) ve fázích.
Tab. 6.8.1.A. Prototypes of Neolithic houses (A − houses No., B − number of houses). – Prototypy neolitických domů
(číslo domů (A) a počet (B) domů.)
Tab. 7.1.1.A. The average distance to the nearest neighbouring house. – Průměrná nejkratší vzdálenost mezi domy
v rámci fází.
Tab. 7.2.2.A. Estimated number of households and families in the phases. – Odhadované počty domů a rodin ve fázích.
Tab. 7.4.2.A. List of silos datable to phases (after to Šumberová 1996: 69−72, with completed phases). – Seznam sil
datovatelných do fází (podle Šumberová 1996: 69−72, fáze doplněny).
Tab. 7.6.1.A. The numbers of houses with a double mid−section and a southern section. – Počty domů se zdvojeným
středem a jižní částí.
Tab. 7.6.1.B. Average numbers of decorated pots per house with a double mid−section (1) or a southern section (2).
– Násobky zdobení průměrných počtů připadající na domy se zdvojeným středem (1) nebo jižní částí (2).
Tab. 7.6.1.C. The average occurrence of polished implements in houses with a double mid−section (1) or a southern
section (2). – Násobky broušených nástrojů v domech se zdvojeným středem (1) nebo s jižní částí (2).
Tab. 7.6.2.A. List of houses (comp. Appendix 3) with a double mid−section or southern section (explanations: middle
section: S = simple, D = double, O = unknown, southern section: O = none, S = exists/south, silo/, neighbour = near−
est house). – Seznam domů (srov. apendix 3) se zdvojenou střední částí nebo s jižní částí (vysvětlivky: střed: S = jednoduchý,
D = dvojitý, O = neví se, Jčást: O = není, S = je/south,silo/, soused = nejbližší dům)
Tab. 7.7.2.A. Comparison of different types of development classification. – Porovnání různých druhů vývojových
klasifikací.
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Retrospective Introduction

This publication is the continuation of a series of papers and publications that have been developed over
the recent years on the basis of fieldwork and excavations carried out at the Neolithic site of Bylany.
This publication deals with the systematic analysis of several of the principal artefact types most com−
mon on Neolithic sites. These consist of chipped and polished industry, querns, form and ceramic dec−
oration, houses, and the settlement area as a whole. The interpretation of analytical results contributes
to a synthetic view of a Linear Pottery Culture (LnK) site in Bohemia, part of the mosaic comprising
several thousand such sites in temperate Europe. This interpretation must be understood as one of the
possible results of the study of the Neolithic that has progressed over the course of the last thirty years
through focused study by several universities and dozens of scientists in Europe and abroad. This inter−
pretation of the Bylany site is based on a situational analysis of artefacts found in refuse. It remains open
in the sense that new data will be provided, as well as in the sense that other kinds of evidence may be
included, stemming particularly from environmental factors.

The history of the excavations has been described by M. Zápotocká (BYA1: 10 − 19, BYSE: 21 − 33 −
for an explanation of the abbreviations used, please see the footnote at the end of this chapter), who also
wrote a thorough review of the surveys conducted from the 1960's to the 1980's (BYV1: 125 − 146).
After the main recovery work undertaken between 1955 − 1964 and 1966 − 1967 in area BY1, small scale
excavations were carried out in 1977 − 1980 at the Miskovice 2 (MI2) area within the project framework
of a Stroke Ornamented Pottery Culture (StK) cemetery. These contributed new facts to what was al−
ready known about this small, isolated Linear Pottery Culture settlement area (Pavlů 1998a). The 1990's
saw the last large−scale excavations carried out between 1990 − 1993 with the Roundel project in the area
BY4 (BYRO), as well as a small, hitherto unpublished project in area BY2 in 1991. The test excavations
carried out in the wider region of the Bylanka and Vrchlice streams in the 1970's and 1980's have not yet
been published in full (Pavlů 1982: 194), and other activities on the site continue to the present day
(Šumberová 1998).

Finds and materials processing have been undertaken continuously since the time of the first exca−
vations in 1956. At the end of 1950's, the first simple quantitative analysis was published (Soudský 1960),
in which the author set out the basis of the Bylany site chronology. Very shortly afterwards a more pop−
ularly oriented book was published (Soudský 1966) containing the author's general thoughts about the
Bylany project, the Neolithic site and how it must have looked. His concept of the periodic use of the set−
tlement area being interrupted by regular breaks when settlements were founded elsewhere in the vicin−
ity was based on the theory of cyclic agriculture, the economic system of which was ascribed to the Neolithic
population in Central Europe.

Similar excavations began to be organised elsewhere in Europe, particularly in the Netherlands
(Limburg) and later in Germany (Rhineland). The original Bylany interpretation concept was not ac−
cepted as a conclusive description, even though it was popular at the time because of its simplicity and
openness. The excavators, having gained experience from the Bylany case, tried to develop their own
interpretations. These consisted either of the demonstration of overall movements of sites, creating dif−
ferent centres in the landscape and models differing on a regional basis (Modderman 1988: 101), or of the con−
struction of a completely new idea of the Neolithic site as a complex of individual yards developing in−
dependently (Boelicke − Brandt − Lüning − Zimmermann 1988: 890−931).

The excavations in section A at Bylany, having begun in 1955, were interrupted in 1964 in connec−
tion with the changing conception of the scientific programme of the Institute of Archaeology. It re−
mains the largest opened area on a Neolithic site in Bohemia, but was only a part of the originally pro−
jected excavation of the whole area at Bylany 1 (BY1). In the same area, section B was partly excavat−
ed under rescue conditions, because in 1956 the field was designated a building area for the local
co−operative. The excavations in area BY1 were completed with the 1966 − 1967 season at section F,
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where the project relating to the earliest site was combined with the need to represent Bohemian ar−
chaeology at the first international archaeological congress held in Eastern Europe after 1945. 

As the quantity of material grew, the main problem with their final publication appeared to be the tech−
nical processing of the work which had been undertaken at the site since 1958. Regardless of the continu−
ous evaluation of new materials after every field season, which focused on the chronology of the site, fi−
nal publication was delayed until after fieldwork was completed.

The initial programme of those final processing stages started at the beginning of 1967, and the initial
phase consisted of data creation based on the detailed description of the items discovered. The automat−
ic processing of this data contained mainly their summarisation according to particular artefact types and
their comparative analysis. The results of such analyses would further support the preliminary picture
of the Neolithic site in Bohemia. Several volumes of data and analyses including the application of sci−
entific expertise were compiled for publication, the intent being to follow them with a final publication
summarising all of the earlier works. Only the first part of analysis was completed, comprising a publi−
cation of finds coming from the central part of section A. This remained in the manuscript provided to
the printing house, but after the political affairs that marked the end of the 1960's the printing of the pub−
lication was no longer possible.

In the first half of the 1970's, these affairs were projected into the next changes in the composition
of the Institute's scientific programme. Subsequently, a new variant for processing the Bylany materials
was also projected. Publications were required to focus primarily on the resources provided by the finds,
the processing of which was then in progress. Thematic papers were meant to follow, and finally a sum−
mary publication. In the years 1983 − 1987, three volumes of catalogues were published by the Institute
(BYA1, BYA2 a BYBF). They comprise the complete drawings of features and of all the diagnostic
finds of ceramics, chipped industry and polished industry. The data on features and finds were summarised
into tabular lists and on finds by their basic statistical characteristics, thereby enabling a basic critique
of the finds complexes. The linear and stroke−ornamented pottery finds were processed separately. Besides
the author, catalogues were compiled by M. Zápotocká, who mainly described the features and the late
Neolithic finds, and later also by Ondřej Soudský in his role as project statistician. The first papers on
the structure of Linear Pottery Culture finds (Rulf 1986, 1993, 1997a) were published based on the da−
ta in the catalogues. The catalogues contributed mainly the formulation of higher finds assemblages, la−
belled housing complexes, to the study of the Bylany LnK site. The general list of finds complexes (BYBF:
122 − 144), which need not be revised except for a few items (cf. Appendix 3), is used here for the def−
inition of housing assemblages and phase assemblages.

After more detailed data information had been compiled, the Bylany chronology could be more
accurately assessed. In the first analysis (Soudský 1960), only six main categories of linear decora−
tion techniques were used. Later, a higher number of categories with an extended content were used,
containing a higher level of information. The description of details was compressed in the first man−
uscript into chronological elements, labelled with letters of the Greek alphabet. The new system with
its chronologically evaluated division of descriptive items was re−examined twice for notenkopf at−
tributes (BYTH: 320 − 321). The first variant was used for a chronology, entitled CHRON82 (BYTH:
318) and the second one for a slightly more detailed chronology, entitled CHRON86 (BYTH: 407).
The chronology in 1982 was in fact an extension of the analysis compiled in the first manuscript (BYA1)
for all of the houses in area BY1.

The compilation of data based on the artefacts found at Bylany lasted almost two decades, during
which time the field documentation was processed and descriptions of more than one hundred thou−
sand individual artefacts were carried out. In the catalogues (BYA1, BYA2, BYBF), most of the finds
are described and figured. The figures comprise all the decorated sherds, diagnostic sections of said
sherds, chipped (SI) and polished industry (BI). For this reason, it has not been felt necessary to repeat
the figures showing this material here. The majority of the information used in the analysis presented
come from this data assemblage, as published in the catalogues. Further data were used that were pre−
pared by other scientists during the processing of individual parts of the Bylany material, which were
published as special studies following the processing of the programme (chipped industry: R. Tringham
1972, M. Popelka 1991, polished industry: T. Velímský 1969, J. Rulf 1991). The information content
of the Bylany assemblage is far from exhausted by these analyses, and can serve as an archive of records
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for further investigative attempts. The first experiments were carried out in a study on the technology
of ceramics (Franklin 1998), and an analysis of settlement refuse (Last 1998).

At the end of 1970's and beginning of the 1980's, when material processing was completed, the so−
cio−economic interpretation of the site progressed only slightly under the influence of the (as yet unfin−
ished) analyses of attributes other than the chronological. Two conferences were of great importance dur−
ing this period. The first one was held in 1981 at Nové Vozokany (Pavúk 1982), and the Bylany area
was dealt with briefly in the context of other sites within the micro−region of the Bylanka and Vrchlice
(Pavlů 1982). Amongst other things, the idea of Neolithic Yards was explicitly presented here (Boelicke
1982). Additionally and implicitly, former idea about the cyclic development of Neolithic village were
rejected, as was those that had previously been formulated for Bylany itself by B. Soudský.

The second conference was held in 1987, after processing of the Bylany materials at Liblice had been
completed (Rulf 1989). Contributions on the analytical methods relevant to the different artefact types
were prepared for this conference (BYSE), and theses on the site's chronology were published prior to it
(BYTH). The Bylany chronology of the LnK site was based on a multi−dimensional analysis of the lin−
ear pottery decoration elements. The main changes were the formulation of an additional sub−period, IId,
which it had not been possible to postulate earlier on the basis of field evidence. The positions of sever−
al houses changed against those listed in CHRON82. The resulting sequence of 25 settlement phases is
used here. After the LnK site chronology, a chronology of the late Neolithic settlement followed (Zápotocká
1986), including the formulation of settlement areas (Zápotocká 1989c). The problem of intrusions was
subsequently discussed at least in relation to the clearly separate nature of the LnK and StK sherds
(Zápotocká 1986: 369). This was generalised later (Rulf 1997a).

There are two essential concepts at work in the Bylany site chronology. The first is the house
complex, considered at the empirical level to be an assemblage of finds characterised by the invento−
ry of a house. At the interpretative level, it is represented with the household as a principal socio−eco−
nomic unit for the whole prehistoric period beyond the Neolithic. Its components are not always
completely archaeologically evidenced, as economic, production and other areas did not necessarily
comprise a unit with a house − at a very densely built−up site these disappear in a maze of asynchron−
ic features. The concept of a yard is therefore slightly simplified in this context, both at the empirical
and interpretative levels. 

The next concept deals with the settlement phase. This is considered to be the shortest period analysed
by linear ornament, representing approximately one generation of ceramic makers. It comprises at pre−
sent a group of synchronic houses covering one generation. It can also be considered as a schematic
temporal division enabling the vertical subdivision of settlement areas. It is more important during analy−
sis; during interpretation its schematisation is emphasised and need not correspond with the overall life−
time of the houses.

It is highly probable that any future revision of the site's chronology will bring only minor changes
in the mutual positions of household complexes. A considerable part of the finds was deliberately ex−
cluded from the analysis, which dealt separately with isolated pits and large loam pits. Their chrono−
logical position depends in a different way on the mechanism of formative processes changing the
structure of the handling of refuse. It would be more accurate to label the chronological system used for
Bylany from 1986 (CHRON86) as a ceramic chronology of select household complexes. The legitima−
cy of using this system of chronology was proved here by the results presented, providing a sufficient−
ly consistent and mutually interconnected picture not only of ceramic decoration, but also of other arte−
fact types and their attributes. The chronology, together with the variability of querns before the inter−
ruption or renewal of houses, led to an interpretation of rotating continuous habitation of the area with
only short breaks, and the movement of houses or their construction spaces (Pavlů 1989, Rulf 1991, 1993).
This model is more complicated than that previously accepted, and is based on individual changes with−
in one settlement area. It replaces the earlier, more schematised model of the regular alternation of set−
tlement phases with settlement hiatuses.

The 1980's brought a fundamental change in the consideration of settlement refuse. Finds complex−
es, previously considered the static sum of broken pieces of the ceramics characterising each period, are
now considered participants in complex cultural and natural formative processes. These processes led,
from the moment the artefacts were discarded by a living culture, to the deformation not only of indi−
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vidual pieces but also of their original cultural contexts. The study of refuse formation processes requires
the complete analysis of different attributes than have been used for the current description of the Bylany
finds. Archaeological re−examinations are only just beginning, and the consequences for revision of the
chronology at Bylany cannot be assessed.

The possibility of constructing different models of refuse constitution has been proven for Bylany;
under suitable conditions, the models could even be followed up within asynchronic complexes (Last
1998). The results of the analyses presented artefact patternings that need to be considered as the struc−
ture of the refuse interpreted in terms of a living culture. There is an unknown block of post−deposi−
tional processes that remains between both of these structures (Schiffer 1987, Vencl 1995, Rulf 1997a).
The study of this connecting link is a task for the future−evidently, it can be supported by the same records
as the present one. 

The excavations and materials processing at Bylany represent, in fact, the efforts of two generations of
scientists to solve the problems of settlement archaeology. Regardless of the marked departure of Czech
archaeology from developments elsewhere in the world of archaeological theory in the 1970's and the 1980's,
the Bylany excavations followed these principal trends, albeit not always according to a programme. As
the 1950's project was entirely limited to cultural and historical theory, some of the methods preceded
the period of functional/processual archaeology. Apositivistic approach to data creation and analysis was
typical of the first processing programme, undertaken in the late 1960's. The fixed descriptive system
proposed for future automatic procedures enabled vast increases in the data contained here. The type of sam−
pling used at smaller sites in the region during the 1970's and 1980's is comparable with programmes
in processual field archaeology. At Bylany, this was due more to limited financial resources than to
the programme itself.

The Bylany excavations did not sufficiently meet the other conditions inherent in this theory, name−
ly the integration of ecological and archaeological data. During the excavations, the collection of arte−
facts was preferred and ecodata were of secondary importance. Something of a balance was given to
this situation in later publications by J. Rulf (1983, 1994), but the intensity of environmental studies did
not reach that of other European excavations (Bakels 1978). The Bylany ecodata are processed only on
the more general level of the characteristics of the Neolithic environment, without more detailed inte−
gration into site development (Peške − Rulf − Slavíková 1998). Nor was this latter taken into account in prepar−
ing this work, and a final evaluation of the data will be a subject for future studies. The other materials
from BY4, collected rather more systematically, can be added to the ecodata from BY1 (BYRO).

The most recent cognitive/processual period of contemporary archaeological theory has not yet been
sufficiently reflected. The majority of contemporary theoretical experiments precede practical field
studies. The author has substituted his experience with ceramic classification for the concepts from this
field, since the design and style distinguishing the ceramics themselves are transferred to other artefacts.
The distinguishing of three levels of knowledge has been common practise in archaeology for a long time
(cf. Thompson 1958: 6 − 8). The author argues here that for the analysis of site artefacts, it is worthwhile
to combine these three facets of the artefacts with analogous problems presented by situational analysis.
One philosopher (Popper 1995) was formerly called the last positivist, but his ideas have been included
in the body of theoretical ideas of contemporary cognitive archaeology (Whitley 1993). Their practical
availability has to be demonstrated here.

Situational analysis provides broad theoretical possibilities for organising attributes into an arranged
frame of questions and problems (Pavlů 1997: 97). It starts by distinguishing three worlds of knowl−
edge: physical existence, subjective experiences, and theoretical knowledge processes (Popper 1993: 75).
Within these three category stages, a complex series of questions can be organised, as well as different
facets of artefacts. A matrix of nine areas of situational analysis is defined in this way. It is, under spe−
cific conditions, usable for any kind of artefact. The best example is the analysis of ceramic decoration,
where besides the physical body of decoration design and style can be recognised and isolated (Whitley
1993: 61). Because of the unified processing of different artefacts, the author also analysed chipped and
polished industry, although he did not deal with them in detail prior to this. Details of the situational
analyses carried out for different artefacts are discussed in the introductions to each chapter.

Every human product can be considered an artefact in this way, including both portable and immov−
able finds. The analyses are relevant to houses as well as to the whole site, considered in the same way
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as the linear pottery. It is then possible to analyse in retrospect any landscape of the Bylany region as a spe−
cific artefact. In the analysis of artefacts, the principles of archaeology are currently not limited to typo−
logical classification, but remain an indispensable basis for any kind of theoretical view. Differing con−
cepts of archaeology do not differ in relation to artefacts, considered here in the broader sense of any
human creation, but only in the scale and angle of the view taken. Landscape archaeology is in this
sense a concept of artefacts on the largest scale possible. 

This situational analysis is thus analogous to the illuminating of problems with a bright light con−
sisting of three basic colours. Individual views are similarly complementary and together result in a com−
plete and valuable picture. This can be defined within a much broader matrix of questions than has been
employed here. On the other hand, it also enables an alteration in the scale of the analysis: theoretical−
ly, it would be possible to construct another matrix with a higher degree of problems, over and above
those of every field in the initial matrix. 

While the physical principles of artefacts can be characterised by individual finds, the answers to
other questions usually require an analysis of the structure of artefacts within particular contexts. In this
case, there are complexes of finds from households in synchronic as well as in asynchronic contexts,
within settlement phases and among them. The individual artefact types were processed using roughly
similar procedures, starting with shape and size characterisation, continuing with design attributes and
ending up with the symbolic attributes of style. When at all possible, attributes were quantified within
the contexts used. Simple statistical methods were employed for such quantification, e.g. frequency dis−
tributions, correlations between attributes, and analysis of frequency tables. The internal structure of these
tables can at best be described by correspondence analysis as one of the most suitable multi−dimension−
al statistical methods. The majority of interpretations are based on the results of such analyses. 

Within the framework of a situational analysis, it is necessary to distinguish the different kinds of clas−
sifications within particular fields of problems, which can be labelled formal, functional, and stylistic.
The analytical practice in archaeology usually defines only one kind of classification, which must answer
different questions. A hierarchy of attributes and the construction of different types of classification are
preferred here; thus, the data can be processed from many angles and their particular structures are eas−
ier to understand when separated into their relevant parts. Artefacts are therefore studied, as noted
above, under spectra of individual colours, the synthesis of which gives the final picture. The only dis−
advantage comes in the possibility of the insufficient and unequal classification of artefacts − this is caused
by their fragmentary nature and by the higher number of attributes of these modes.

Alongside the opportunities for the automatic processing of data from refuse, a number of forms of sec−
ondary data arose which could not all be considered here − their patterning within synchronic households
and asynchronic phases is not uniquely interpretable. Readers may, of course, accept or reject the au−
thor's interpretations, or may try to develop their own; in particular, the results of correspondence analy−
sis have not been exhausted, as they offered a higher number of factors. This work must represent a con−
cise analysis of those Bylany artefacts that are fundamental to an understanding of the history of the site;
at the same time, it offers structured data for all students of settlement area.

At Bylany, June 30th, 1999. Ivan Pavlů

List of abbreviations from basic publications on Bylany:

BYLANY, Osada zemědělců z mladší doby kamenné (Soudský 1966).
BYAI, Bylany, analýza, díl I (Soudský and other 1970, MS).
BYA1, Katalog sekce A, část 1 (Pavlů − Zápotocká 1983).
BYA2, Katalog sekce A, část 2 (Pavlů − Zápotocká − O. Soudský 1985).
BYBF, Katalog sekce B a F (Pavlů − Zápotocká − O. Soudský 1987).
BYRO, Bylany − Rondel (Pavlů − Rulf − Zápotocká 1995).
BYSE, Bylany − Seminar 1987 (Rulf, ed. 1989).
BYST, Bylany − Stones (Pavlů − Rulf, ed. 1991).
BYTH, Bylany − Theses (Pavlů − Rulf − Zápotocká 1986).
BYV1, Bylany − Varia 1 (Pavlů, ed. 1998).
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1.0. Introduction

1.0.1. Neolithic chipped industry (SI)

From the 1960's onwards, the intensive study
of the Neolithic chipped industry developed in
several directions. The first of these inclined to−
wards morphological typology, due to which
chronological positions were fixed for both the
earlier and later complexes (Vencl 1971). More
detailed chronological tendencies within Linear
Pottery Culture sites were barely recognisable,
thanks to the insufficiently specific character of
the chipped industry (Vencl 1960: 60). Relations
to the industry of the Starčevo and Vinča cultures
were also studied, and the chipped industry was
genetically linked to them (Kaczanowska 1989).
The second broad field of study, carried out with
other scientists, is the study of the composition
of raw materials and the related topics of raw ma−
terial procurement and distribution (Weisberger −
Slotta − Weiner 1980). In addition to these two fields
is a third, the functional analysis of the chipped in−
dustry based on the use/wear traces of implements.
This was applied only on a limited scale within
the LnK. 

The most comprehensive study of a chipped
industry was realised in conjunction with large−
scale rescue excavations at Aldenhovener Platte
in the Lower Rhineland (Zimmermann 1988).
First of all, a systematic descriptive system was
elaborated, consisting not only of principal
morphological characteristics but also of de−
tails of flaking techniques. Great attention was
paid to the classification of raw materials; indi−
vidual forms were then analysed with respect to
their morphology and metrology, as for exam−
ple with the scrapers and sickle blades
(Zimmermann 1988, 683, 686), or arrow heads
common in the Rhineland (Zimmermann 1977).
A system of raw materials exchange was devel−
oped which had profound consequences for the
theory of central and satellite sites (Zimmermann
1995, Lüning 1997).

1.0.2. The Neolithic chipped industry
from Bylany

From the 1960's onwards, the Bylany chipped in−
dustry assemblage was the subject of detailed analy−
sis (Tringham 1972, 1973). Morphological typolo−
gy was combined in this paper with observation
of wear under low magnification. The most impor−
tant part of this was the resulting statement that most
of the artefacts, including those classifiable as waste
or chips, were more or less worn at their sharper
edges. The first theses on the potential quality
of the materials used were also pronounced. As the
assemblage was not available as a whole, this data
remains a core body of data. Only in the 1980's was
the whole assemblage reclassified according to new−
ly defined morphological attributes (Popelka 1991,
1999). As a result, the stylistic classification of re−
touched artefacts was defined and the main chrono−
logical cultural groups were morphologically spec−
ified. Data was revised at this point, and mostly
processed according to new, more detailed criteria.

The whole Bylany assemblage was classified as
being very well informed in regard to petrological
definition and the provenience of raw materials
(Přichystal 1985). This data was used for an eval−
uation of the quality of the processed materials, and
of the characteristics of the Bylany chipped in−
dustry's economics. On the basis of the detailed
classification of raw materials, new statements
about their main chronological trends and geo−
graphical distribution were published (Lech 1989).
A further period of wear analysis and evaluation
is currently in progress, along with other experi−
ments (Popelka 1997).

1.0.3. Situational analysis of the
chipped industry

As they are the principal physical characteristics
of the chipped industry, size and length to width

"Vermutlich war die Schäftung eines Feuersteigerätes wertvoller als ihr Silexeinsatz."
(Zimmermann 1995: 107)

1. Chipped industry
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Fig. 1.0.3.a. Scheme showing the situational analysis of the chipped industry. − Schéma situační analýzy štípané in−
dustrie.



proportion were applied here. The main charac−
teristics of quality in the raw materials are a part
of these characteristics. A simple, formal classifi−
cation of the industry is used. A value of process−
ing quality is also applied, this being defined by the par−
adigmatic classes of the principal forms and the quali−
ty of the raw materials. For more details on paradigmatic
classification, see D. Read (1982:65).

The height and edge angle of the artefacts are
the main measurable functional attributes. The class−
es in the Bylany industry's functional classification
are defined within different categories of these at−
tributes. The economy of chipped industry produc−
tion was evaluated according to the distance from
which, and direction from whence, raw materials
came. However, as the Bylany site is a user−site and
not a producer−site, the coefficient of availability
bears witness to the deliberate choices of the in−
habitants, who in this way influenced the overall
content of the industry and also its quality. These
inhabitants also influenced the overall composition
of the chipped industry, and its qualitative vari−
ability, by their response to the changing conditions
offered by resources coming from different direc−
tions.

Stylistic attributes, which give an informative
and symbolic content to the industry, were defined
as the type of blade, and directions that the blades
were spread from the core. Within both synchron−
ic and asynchronic contexts, stylistic classifications
of the blades were conducted. Based on the pres−
ence or absence of deliberate retouch, which is
not generally common in the Bylany industry, pro−
totypes of all forms were defined (Pavlů 1999) and
their chronological and contextual relations traced.

1.1. Formal classification of SI:
cores, flakes, blades

1.1.1. Principal characteristics of
blade forms (length and width)

The principal characteristic of any artefact form com−
prise the mutual ratio of its three main dimensions. In
the case of height, which is related to the edge angle
of implements, its significance is greater for functional
than for formal characterisation. The ratio of length
to width sufficiently describes the limits within which
the different forms of implements were produced.
The widths of the blades vary from 4−30 mm with
an average width of 14.3 mm (s = 4.1, N = 394, where

s is the standard deviation of statistical distribution
and N is the size of this distribution). Frequency dis−
tribution of blade width shows virtually no modali−
ty, with some depression around the average value.
The lengths of the blades vary from 12−78 mm,
with an average value of 29.5 mm (s = 11.8, N =
394). Frequency distribution is sufficiently unequal
if the classes are stated with limits of 2.5 mm. If
the range of classes is higher, up to 5.0 mm, the
frequency distribution shows two modes of smaller
and greater blades divided along the value of 40 mm.
The frequencies decrease after this value.

9
Fig. 1.1.1.b. Correlation of blade length and width.
− Korelace délky a šířky čepelí.

Fig. 1.1.1.a. Frequency division of blade and flake lengths.
− Rozdělení četností délky čepelí a úštěpů.

The correlation of blade length and width gives a
lower value (R = 0.394, N = 394, where R is correla−
tion coefficient), which may indicate that blade length
is not uniquely dependent on the size of the percus−
sion platform. Indeed, it proves that blade length
is prescribed by the preparation and size of the
core.
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1.1.2. Principal characteristics of
flake forms (length, width)

The width of flakes ranges from 2−50 mm with an av−
erage of 20.5 mm (s = 8.3, N = 243). The frequency
distribution is clearly bimodal, with narrower and
broader flakes distinguishable at a limit of 20.0 mm.
The distribution is not particularly unified in extreme
values, due to sufficient inconsistency in this basic
form. The length of flakes ranges from 10−60 mm,
with an average value of 27.5 mm (s = 10.9, N = 243).
The frequency distribution is similarly uneven to that
of blades when the classes are limited by 2.5 mm, and
relatively even if the limits are 5.0 mm. If there is any
division by length into larger and smaller flakes, then
it falls at an average value of about 30 mm. 

The correlation of flake length and width has a
value of R = 0.620 (N = 243) which is much higher
than in the case of the blades. The striking of flakes
was evidently less bound up with the length of the
core, and their size expressed by their length depended
much more on the percussion plane than in the case
of blades. Such a correlation makes it easier to fur−
ther extend length as a characteristic of size regard−
less of width, showing a bimodal statistical frequen−
cy distribution. With regard to the correlation of both
characteristics, variability in width is adequately re−
flected by variability in length.

ue of 2.5 g (s = 2.2, N = 394). It can be consid−
ered a reliable measure of artefact size as it corre−
sponds to volume, which includes all three dimen−
sions. It requires the practical but sufficiently ac−
curate weighing of artefacts, together with
measurement of the substantial weight of the raw
materials, which was not accessible during data pro−
curement. Because of the high correlation of blade
weight to length (R = 0.683), both measurements
are interchangeable as characteristic of size. 

Fig. 1.1.2.a. Correlation of flake length and width. − Korelace
délky a šířky úštěpů

Fig. 1.1.3.a. Correlation of blade length and weight.
− Korelace délky a hmotnosti čepelí.

Fig. 1.1.3.b. Correlation of flake length and weight. − Korelace
délky a hmotnosti úštěpů.

1.1.3. Primary characteristics of
blade and flake sizes (weight, length)

The weight of blades is characterised by an uni−
modal frequency distribution with an average val−

The weight of flakes is also characterised by a
unimodal frequency distribution, with an average
value of 5.2 g (s = 6.2, N = 243). This is the same
in the case of flakes, as length correlates sufficiently
with length (R = 0.719) and data on weight can be
replaced with those on length.
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1.1.4. Primary characteristics of chip
and core sizes (weight, length)

The weight of the chips has a unimodal frequency
distribution with an average of 2.9 g (s = 4.2, N =
179). Length and weight correlate slightly less than
in the case of flakes (R = 0.159). The chips main−
ly represent refuse from the production of other
artefacts, and from the point of view of size com−
prise a fairly inconsistent class of forms. 

The weight of cores has a greater range, and due
to their limited number (N = 31) the frequency dis−
tribution is highly inconsistent. The average value
is 30.8 g (s = 27.3), but smaller cores are separat−
ed by up to 60 g from larger ones. Among small−
er cores, the forms with secondary polishing can
often be shown to be from the preparation of the

grinding surface of quernstones (Zimmermann
1988:706), or from their use as flints (Seeberger
1977). Within the group of larger cores, only one
used core appeared to have been used as a hand−
stone. The correlation of core length and weight,
regardless of the inconsistencies noted, remains suf−
ficiently high (R = 0.677).

1.1.5. Formal classification of blades

The formal classification of blades is defined as a
matrix of the paradigmatic classes of form and size.
The forms themselves are characterised by a width−
length index and can be divided into narrower and
more extended types; this follows from the bimodal
distribution of blades, which is divided by a value
limit 0.7. The majority of the members falling in−
to the narrower class corresponds to the intuitive
definition of blades.

Fig. 1.1.4.b. Correlation of core length and weight. − Korelace
délky a hmotnosti jader.

Fig. 1.1.4.a. Correlation of chip length and weight − Korelace
délky a hmotnosti odštěpků.

Fig. 1.1.5.b. Correlation of the width/length index and blade
length. − Korelace šířko−délkového indexu a délky čepelí.

Fig. 1.1.5.a. Frequency distribution of the blade width/length
index. − Rozdělení  četností šířko−délkového indexu čepelí.



1.1.6.a), but less negatively (R = −0.418). The
Bylany assemblage also contains, albeit infre−
quently, class 8, which comprises extended and
long forms. Intuitively, these would be classified
as large flakes.

1.1.7. The chronological variability of
formal classes

The relative occurrences of the formal classes of
blades and flakes vary irregularly in the settlement
phases. From the total numbers available, the small
narrow blades stand out (L1), reaching an average
value of 38 % and also prevalent in most phases.
Large extended flakes are relatively rare, attain−
ing a value of only 2 %, and are entirely absent in
many phases. The other formal types together to−
tal about 10 %, but in some particular phases their
values vary much more. 

If only those phases are considered where the
number of artefacts found exceeds 10 pieces, then
14 phases remain to be characterised. The vari−
ability of formal types can be confronted with the
interpreted fluctuations in the Bylany settlement.
The ratio of small narrow blades increases in some
phases of restoration or movement (8, 13), which
corresponds with the variability of large narrow
blades. Small wide blades appear to have relative−
ly stable values, and their chronological variabili−
ty is therefore relatively unimportant. The corre−
sponding formal types of flakes have very similar
trends to those of blades.

From the chronological point of view, the char−
acteristics of size and shape behave similarly re−
gardless of basic forms. This bears witness to sim−
ilar user trends in particular chronological periods.
It corresponds to the fact that the differences be−
tween the contents of particular phases are not sig−
nificant (chq = 181.073, d.f. = 150, p = 0.0426,
where chq is Pearson's chi quadrat coefficient with
d.f. degrees of freedom and p is a probability. This
coefficient can be an index for the evaluation of the
homogeneity of any contingency table, cf. Ihm
1978: 209).

It is necessary to suppose that most of the arte−
facts were not produced at the site. The chrono−
logical variability may be influenced by fluctuat−
ing conditions in the forming of secondary refuse
on the site. Nor can the situation be excluded
whereby over a longer period of inhabiting one area
refuse accumulated until the end of that period.
Before the area was finally abandoned, it is possi−

Blades were divided into two groups by length
(Chap. 1.1.1.), those shorter and longer than 40 mm.
By compiling both criteria, blade classification is
constructed of four formal types: (1) narrower and
shorter, (2) narrow and longer (3) wider and short−
er, and (4) wider and longer (Fig. 1.0.3.a.). Type 4
does not appear among the Bylany finds, as it is
excluded by the definition of that form. Type 3 al−
so contains broken blade pieces, or deliberately
shortened blades, the width of which exceeded their
length and the index of which was therefore greater
than 1.0. The characteristics of form represented
by the ratio of length and width and blade size
correlate very negatively (R =−0.659). Size is rep−
resented by length rather than weight.

1.1.6. Formal classification of flakes

The statistical frequency distribution of the
width/length index is also bimodal for the Bylany
flakes (Fig. 1.1.5.a), but the limit between narrower
and wider flakes has a value of 0.9. The narrower
flakes defined in this way prevail in the Bylany as−
semblage, but, given the definitions of form, more
extended flakes tend to dominate. This is most
probably an expression of attempts to produce and
use the forms tending formally more towards the
blades.

On the basis of size and form, four paradigmatic
classes of formal classification were formulated:
(5) narrower and shorter, (6) narrower and longer,
(7) wider and shorter, and (8) wide and longer (Fig.
1.0.a−A). The length and width/length index of
flakes correlate similarly to those of blades (Fig.

12
Fig. 1.1.6.a. Correlation of the width/length index and flake
length. − Korelace šířko−délkového indexu a délky úštěpů.
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ble that most of the items might have been re−
moved. The data used is consistent in the sense of
the similar formative processes establishing refuse
around the houses. The artefact complexes coming
from remote pits are not considered in the analy−
sis. ZTab. 1.1.7.A.

1.2. The economics of raw
materials use and the
production of chipped artefacts.
Relationships to the
environment: the adaptability of
raw materials and basic forms

1.2.1. Adaptation of production and
the use of basic forms

From the point of view of the use of more friable
materials, Bylany is a typical consumer site, on
which great differentiation in the materials used is
the norm (Vencl 1986). The spectrum of raw ma−
terials includes more than twenty different miner−
als (Přichystal 1985) coming from different direc−
tions and distances. They usually reached the site
in the form of ready−made artefacts or their com−
ponent parts; judging from the metrics, it is possi−
ble that some of them were further prepared, main−
ly for secondary use. Cores as initial artefact forms
made up only 4 %; the majority of them were used
secondarily as handstones (Zimmermann 1988,
706) or for striking fires (Seerberger 1977). This
bears witness first to the exceptional nature of the
chipped industry production at the Bylany site.
On the other hand, it also proves the adaptability
of the population to the shortage of suitable raw
materials in the vicinity. Waste, or rather small ir−
regular chips, appear only in smaller quantities (18
%); these prove that there was limited production
at the site, but more likely bear witness to the more
economic use of raw materials. Some have been
greatly worn down, because most of the sharp edges
have been used (Tringham 1972: 146).

In the Bylany assemblages, the proportion of
shorter blades (46 %) exceeds that of other flakes
(31 %). This reflects the specialisation of Neolithic
industry in field tools (sickles) or implements for
domestic use (food processing). Coarser tasks, such
as the working of skins, wood or bone, for which
flakes would have been required, were not prac−

tised to any greater extent, judging from the waste
preserved. It is of course possible that the useful
life of coarser tools was longer, and that their rel−
ative representation is lower, even if the same ra−
tio of various tasks is assumed. Scrapers are not in−
cluded among the basic forms as they may appear
on either blades or flakes. Blades themselves are
understood as intermediate flake forms. Both ba−
sic forms are easily classifiable into separate, dis−
tinct classes. The proportion of basic forms also de−
pends to a great extent on the quality of raw ma−
terials. Of the silicites, hornstone and flint can be
described as cleaving better than quartzite, while
mined raw materials are of better quality than gath−
ered ones (Tringham 1972: 143). The following
groups of raw materials were therefore distin−
guished on the basis of their means of procurement
and source (after Přichystal 1985):

A−mined hornstone, including Bavarian bedded
hornstone (code 06, see the cited work), Kraków−
Częstochowa Jura silicate ("Kraków flint", 09),
chocolate silicate ("świętokrzyzski"/"Holy Cross"
type, 10), hornstones of the Krumlovský les I & II
types (11, 12), hornstone X (13), radiolarite (17),
hornstone 21 (21) and speckled silicate ("świen−
ciechów" type, 22).

B−mined quartzite, including West Bohemian
quartzites of the "Skršín" (02) and "Tušimice" (03)
types, a very fine quartzites known as limno−
quartzite (04), "Bečov" quartzite (14), Boskovštejn−
type disintegrated siliceous serpentine (19),
quartzite of uncertain provenience or from sarsen
stone (20), and silicates to limnoquartzites (22).

C−gathered hornstones, including various
siliceous glaciogenic "moraine" and "Baltic" sed−
iments (01).

D−other materials, including porcellanite (05),
chert (07), opal (15), chalcedony (16) and rock
crystal (18).

The overall occurrence of these groups is in the
order of: Group A−43%; Group C−32%; Group B−
21%; and Group D−4%. Glaciogenic silicates
("Baltic flints") are more common because their
structures were affected by long−term glacial trans−
port and disintegration. They are nevertheless pre−
served with good fissility in comparison with the
various types of quartzite, and were preferred over
the more easily accessible and otherwise abundant
West Bohemian quartzite. This result does not
match the (therefore theoretical) assumption that
mined raw materials are of better quality than those
gathered. The fourth group of "other" materials con−
tains worked artefacts only exceptionally. 



The appearance of the basic classes by raw ma−
terial group shows statistically significant differ−
ences. The given proportions of basic raw materi−
al may be regarded as adaptations to the state of
natural resources of readily cleavable raw materi−
als in Bohemia. Constantly renewed contacts clear−
ly did not require the inhabitants of Bylany to sub−
stitute imported raw materials entirely for lesser
quality local varieties (Group D), which were pre−
pared only for the "hard times".

1.2.2. Raw materials and their
processing

The relative proportions of the individual classes
of raw materials changed during the settlement
phases. In the earliest phases (1−9), class C is preva−
lent, comprising collected hornstones−mainly sili−
cates of glacial sediments (SGS)−that in their time
represented the only available raw materials of a
sufficiently high quality. Classes A and B played
a more complementary role in the earliest periods,
as materials that were either exclusive (A) or sub−
stitutive (B). The differences relating to raw ma−
terials between the phases are statistically signifi−
cant (chq = 276.656, d.f. 75, p = 0.0000).

During the middle and late LnK, first−class ma−
terials of the highest quality are conspicuously
dominant. These comprise silicates of Kraków−
Częstochowa Jura (SKJ). Phase 13 is an exception,
in which the proportion of the third class (C) in−
creased again. During phases 17 and 21 the oc−
currences of raw material classes are more or less
even. Later, during the final phases, class B dom−
inates, representing lower quality materials and
showing the interruption of long−distance contacts
to the north−east. The chronological sequence of
raw materials for the Bylany site is simply C−A−
B. ZTab. 1.2.2.A.

1.2.3. The volume of chipped
industry in houses with simple and
double mid-sections

It is supposed that particular chipped implements
were used for specific actions and only some of
them were possessed by individuals. It follows that
their number will not correspond directly to the
number of the inhabitants in a given house. The
distortion of the number of implements saved with−
in the refuse against the original number increases

due to the sufficient durability of the materials used.
Therefore the implements used were inherited if
they were not damaged.

The average total number of chipped artefacts
per house is 2.5 pieces/house. This number is much
lower in those houses with a simple mid−section
(2.2), when compared to houses with a double mid−
section (3.2), but the relationship of the two values
in not linear. It can be inferred from this that not
every member of a given household possessed a
complete set of implements; it is more likely that
these sets were held in common by all the mem−
bers of the household. In those houses with a high−
er number of people, corresponding to the inter−
pretation of the doubled mid−section, there was thus
only a limited number of the implements necessary
for the larger range of tasks available at any give
moment. The implements were multifunctional, and
not all activities were carried out concurrently.

Among the basic forms, the average number
of differences between blades and flakes per house
are even lower than for all taken together. These
differences are less among flakes than among
blades. There are no significant statistical differ−
ences (chq = 18.475, d.f. 12, p = 0.1020). In hous−
es with a double mid−section, there are about 35%
more blades, but only 25% more flakes, than in
houses with a simple mid−section. The basic forms
of chipped industry can only be interpreted to a lim−
ited degree as being indicative of the number of in−
habitants. ZTabs. 1.2.3.A, 1.2.3.B.

1.2.4. Basic forms during phases 8-11

The number of examples of datable basic forms in
particular settlement phases varies from 2 (phase
3) to 60 (phase 19). For the characterisation of a
continuous stretch of time covering several phas−
es, the period of phases 8−11 was selected. Each
of these phases contains over 30 pieces of chipped
industry, with the exception of phase 9, from which
only 9 pieces were recovered. The mutual rela−
tionships existing between the phases were
analysed using correspondence analysis in the space
of the basic forms. The first axis of the resulting
plot (77.5% of the variability) corresponds to the
production sequence of basic forms in the de−
creasing sequence: cores−flakes−blades−chips. The
second axis (17.9% of the variability) can be in−
terpreted as the dichotomy of implements (flakes
and blades) and production refuse (chips and the
remains of cores). 14



Within such an interpreted space of basic forms,
the group represented by phases 10 and 11 is re−
markable; in these phases, finished blades and
flakes are prevalent. Phase 8 is characterised by
waste material and chips, and phase 9 by the re−
mains of cores; both of these phases represent com−
plementary local production during the period when
the settlement shifted from section F, with the ear−
liest phases, to section B about 200−300 m west−
ward, with the middle LnK period phases. This
complementary production can be explained by in−
creased demand for implements during these move−
ments, or by the need to complete sets of imple−
ments.

In the space of the first and second axes, indi−
vidual houses fit into four quadrants according to
the prevalent forms and their production. The first
group consists of households with core remains
(H306, 604, 680, 620), and the second a group of
households with blades (H224, 525, 741, 9001,
9002). The next two groups of households are char−
acterised by flakes (H312, 9004) and chips (H302,
405, 569, 3199).
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Fig. 1.2.5. Basic forms of chipped industry in complexes
of phases 8−11. − Základní formy ŠI v prostoru komplexů
ve fázích 8−11.

Fig. 1.2.4.a. Basic forms in phases 8−11. − Základní formy
v prostoru fází 8−11.

1.2.5. Basic forms in households of
phases 8-11

Similar analyses were carried out in these phases
for all of the households. The results of the corre−
spondence analysis are expressed in three axes, the
second (24.5 % of the variability) and the third
(18.7 % of the variability of which are interpretable
in a manner analogous to that of the first and sec−
ond in the preceding case. This interpretation is
not at all chronological, but is the result of the vari−
ability originating during the production of chipped
implements. The first axis in the households (56.6
% of the variability) follows the formal charac−
teristics more closely. The blades and the core re−
mains of cores are in opposition to the flakes and
chips. 

1.3. The informative content of
the functional categories of the
chipped industry

1.3.1. Genotypes in settlement
phases 8-11

The basic forms of chipped industry maintain their
manufactured characteristics within phases and
households. In these spaces, the formal types fol−
low the prescribed chronological sequence more
closely. The first axis (59.2 % of the variability)
emphasises the "broadness" of artefacts, and the
second (29.2 % of the variability) more their "nar−
rowness". The resultant trends in the spaces of both
of these axes lead to a range beginning with large
narrow blades (L3) and running down to large nar−
row flakes (L7). The studied sample of the whole
periodic sequence permits the argument that over
time the formal chipped industry classes play the



evolutionary role of genotypes in biological sys−
tems. This means that they are principal formal
bearers of some production tradition, which is con−
tinuously maintained over a fixed period regard−
less of changes in the generations of producers (Hill
1985: 382). This has not been disproved at Bylany,
where generations of users substituted for those
of producers. 

The producers, however remote, were, along
with the makers of complementary artefacts at the
site, subordinate to the same cultural tradition of
chipped industry. In this sense, the segments of
Bylany phases with consistent genotypic imple−
ment forms may represent sub−cultural production
circles. The tradition of production, on the other
hand, influenced demand in itself. Smaller blades
of narrower and more extended form, in particular,
strengthened this tradition.

is of household space (15.8 % of the variability)
separates the extended blades and narrow flakes
from narrow blades and extended flakes. 

Variability of form within the chipped industry
comes in later oppositions. The ordering of house−
holds within the second and third axes overcomes
their positions in phases; the position of the large
narrow blades from house 604 is exceptional in this
regard. The cross section of the "extent" and "nar−
rowness" of blades and flakes within synchronic
households can be described as a phenotypic vari−
ability in the chipped industry. It results from in−
dividual adaptation to the changing conditions of
the Bylany site and its surrounding environment.
The conceptual analogy from the sphere of bio−
logical evolution reflects a specific feature of cul−
tural similarities that has no genetic base (Rindos
1989: 6).
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Fig. 1.3.2.a. Formal phenotypes within the space of the
complexes in phases 8−11. − Formální fenotypy v prostoru
komplexů z fází 8−11.Fig. 1.3.1.a. Formal chipped industry genotypes in phas−

es 8−11. − Formální genotypy ŠI v prostoru fází 8−11.

1.3.2. Phenotypes in households 

The same formal type behaves slightly differently
in individual households. The second axis (27.4
% of the variability) mirrors the "extension" of
forms, which is similar to the first axis within the
space of the phases, but in the reverse order. The
first axis (40.7 % of the variability) brings small
blades more into opposition, regardless of their
width, and this is also true of the large flakes. The
order is comparable to the order on the third axis
in the space of the phases. By contrast, the third ax−

1.3.3. The quality of the chipped
industry in individual houses

The quality of the raw materials was evaluated on
the basis of their overall distribution (scores of ma−
terials: class A = score 1, C = 2, B = 3, where the
most common mined silicates A are marked with
the highest score, and the least numerous mined
quartzites B with the lowest score). The resultant,
increasing quality points do not correspond to the
current supposition that mined materials were bet−
ter than collected ones (cf. section 1.2.1 above).
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Fig. 1.3.3.a. Division of the quality scores of the chipped industry in households in individual phases and finds of cores
(C− core, c− core handstone). − Rozložení skóre kvality ŠI v domech jednotlivých fází a nálezy jader (C− jádro, c− já−
drový otloukač).



The strikability of silicates from glacial sediments
remained higher even after oxidisation on the
earth's surface than that of any other quartz stones.
Despite their easier accessibility, later quartzites
were considered more as complementary materials
by Neolithic peoples. Others stones such as crys−
tal, quartz, and chalcedony are preserved at Bylany
only in the form of raw pieces of stone, and not as
implements.

The quality of manufacture was evaluated in ac−
cordance with the difficulty of basic forms of per−
cussion (scores: blades = 1, flakes = 2, chips = 3,
cores = 0, not applicable). By multiplication of
the scores of material quality and difficulty, the ma−
trix of chipped industry quality is discovered (Fig.
1.0.3.a), which ranges from 1 to 9. With the help
of this matrix, the relative frequencies of basic
forms in households were classified (Fig. 1.0.3.a). 

For each household, the coefficient of quality
was calculated by multiplying the matrices of both
forms and scores. The values of the score obtained
range from 100 for the highest quality, when 100
% of the industry consists of blades made of mined
hornstone, to 900 for the poorest quality, where 100
% of silexes consist of chips from quartz stones.
From these values, the indicator of the quality of
the chipped industry within each household, the av−
erage values for phases were calculated. As a re−
sult, the sequence of average quality scores char−
acterises the sequence of the phases. There are no
artefacts classifiable for phases 1 and 24; in the ma−
jority of the other phases, the score reaches less
than 450, which indicates the relatively high qual−
ity of the chipped industry. This is not the case in
phases 6, 7 and 25. The scores vary in the non−ran−
dom intervals between the phases, which corre−
spond to the desertion and revitalisation of settle−
ment areas as previously formulated on the basis
of the ceramic chronology. The development start−
ing in phase 8 is typical in the phases intervals,
after which the transfer of the area from section F
to sections B and A occurred. After phase 12, the
areas was again abandoned for a short period of
time. An analogous periodic development appeared
in phases 1 & 4, in phases 18 & 20, and between
phases 21 and 22.

A slightly different model of quality variation
is evidenced for the period of phases 13−17.
Quality increased until phase 15, and subsequently
decreased again; there is no interruption between
phases 15 and 16 in the ceramic chronology. This
is similar to the first period of phases 1−8, with
decreasing quality in phases 5 and 6, but with a

corresponding interruption in ceramics. The fi−
nal decrease in quality at the end of the LnK set−
tlement in area BY1 is connected with the lat−
ter's abandonment. The periods of quality devel−
opment correspond with the situation concerning
cores. These accumulate in the initial phases of
each period, while secondary reused cores appear
as handstones in the final phases of each period.
The variability of quality may be influenced by a
general increase in chipped industry refuse dur−
ing uninterrupted settlement in one portion of the
landscape. In this case, it would be more likely
that the accumulation of chips resulted from sec−
ondary waste from tool wear. It must be stressed
that the interpreted picture is based only on the
data collected from the houses−finds from other
pits were not included.

1.4. The classification of the
primary functional categories of
chipped industry within the
subsistence system, and
division of labour

1.4.1. Design of the working edge
(edge angle)

The edge angle is considered to be one of the de−
termining correlates (Tringham 1973: 17) of any
function of the tool. This angle differs in different
prehistoric cultures; it consists of the measurable
sharpness of the working edges, which may addi−
tionally be prepared with deliberate retouching. In
the majority of cases, the edges were created nat−
urally during the action of striking (Wilmsen
1968: 156). The size of the angle as a measure of
the sharpness is influenced by the different kinds
of materials used. Direct measurements at Bylany
were taken for only a limited number of artefacts,
and do not completely cover the data used here
(Tringham 1973, graph 25).

A relatively unified frequency distribution,
which need not represent one assemblage, result−
ed from the sample measured in the 1960's. In ac−
cordance with the knowledge then available, three
categories (Tringham 1973: 14) of artefacts were
defined: A−knives for hard and soft material (10−
30°), B−scrapers for soft material (30−40°), C−scrap−
ers for hard material (more than 40°). This classi−
fication is to be considered as a simplification of18



the functional interpretation of the metrics, but can
also serve as a first approach to interpretation of
the data.

Direct measurements of the edge angle were
originally carried out on about one third of the to−
tal number of artefacts. At that point, it was re−
placed by the tangents of the angle calculated as a
ratio of the height and half the width of any given
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artefact. In absolute terms, this approximation
yields slightly higher values than the original an−
gle. It is supposed that relationships between the
artefacts remain despite the substituted calculation.
The tangent of an angle varies between 0.21 and
1.96, with an average value of 0.578 (s = 0.203, N
= 316) for blades and 0.697 (s = 0.603, N = 65)
for flakes. The frequency distribution of these val−
ues is irregular, with limits of 30° and 40°.

The massivity of the artefacts, which also cor−
relates to their function, is measurable according
to their height. The height of the blades ranges from
1−16 mm with an average of 4.1 mm (s = 1.8, N =
316). The frequency distribution is unimodal. The
height of flakes ranges from 2−18 mm with an av−
erage of 6.1 mm (s = 3.2, N = 65). The frequency
distribution is irregular. The limit of 4 mm corre−
lates with a decrease in general distribution.

Fig. 1.4.1.a. The range of sharp edges (according to
Tringham 1973: graph 25). − Rozložení četností úhlu ostří.

Fig. 1.4.1.b. The range of sharp edges for blades and
flakes. − Rozložení četností tgα pro čepele a úštěpy.

Fig. 1.4.1.c. The range of sharp edge heights for blades and
flakes. − Rozložení  četností výšky pro  čepele a úštěpy.

Fig. 1.4.1.d. Correlation of heights and angles. − Korelace
výšky.
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1.4.2. Wear (gloss)

The different wear traces on a given artefact's surface
are important attributes for functional classification.
They comprise different types of incision, striation
and grinding, evidenced under different magnifica−
tions, usually on the working edges of the artefacts
(Popelka 1999). A previous study concerned only a
part of the finds, and summary results have been pub−
lished; it can be supposed that the main directions of
the functions found on this approximate third of the
assemblage will be similar for the whole−of the tools,
41 % were for soft materials (meat, hide), 34 % for
hard materials and 17 % for organic materials, e.g.
sickle blades (Tringham 1972: 147). The rare awls
found increased only by a very small amount later (cf.
Tab. 1.8.3.A.). The only new forms are arrow heads
(see below). ZTabs. 1.4.2.A, 1.4.2.B, 1.4.2.C.

Sickle gloss can be considered as the most re−
markable macroscopic wear feature on the working
edge. There are no significant statistical differences
between any of the 864 artefacts studied for the pres−
ence or absence of gloss as compared to other func−
tional features, such as edge angle or artefact mas−
siveness. The test value between artefacts with gloss
to the three classes of edge angle is chq = 0,103, d.f.
= 1, p = 0.9498. The test value between artefacts with
gloss and the two classes of artefact height was slight−
ly greater a little higher (chq = 0.206, d.f. = 1, p =
0.6498). Based on this result, the presence of gloss can
only be considered as a complementary functional cri−
terion in comparison to edge angle or artefact height. 

By contrast, a significant statistical difference
appears between the gloss and the basic forms. The
artefacts with gloss comprise about 15 % flakes and
85 % blades (chq = 27.486, d.f. = 1, p = 0.0). The
gloss is significantly related to the blades, but al−
so appears on some of the flakes. This evidence
corresponds to the character of the users at Bylany,
where every form was used according to need and
did not correspond solely to function.

1.4.3. Functional classification

The functional classification of the chipped industry
comprises the paradigmatic classes of edge angle and
artefact height. The limits of the angle tangents are
10−30°, 30−40°, and > 40°. The height comprises two
classes with a limit of 4 mm. The six resulting class−
es (Fig. 1.0.3.a−C) are interpreted as knives, scrapers
and planes, all with lower and higher variants. The

classification of the 409 artefacts shows statistically
significant differences between the classes (chq =
104.742, d.f. = 2, p = 0.0). In absolute frequencies,
the lower knives and higher scrapers prevail, corre−
sponding to the natural, morphologically basic forms.
The proportion of higher knives and lower scrapers
is about 10 %. Both lower and higher planes are fair−
ly infrequent (2 %, 9 %). ZTab. 1.4.3.A.

1.4.4. Chronological variability of
functional classes

The lower knives and higher scrapers are also the
most frequent functional types during settlement
phases. The variability of their values seems to be
random. The number of classified artefacts de−
creases in the phases (4, 7, 12, 18 and 20) before
the interpreted changes. These numbers apparent−
ly increase during most of the subsequent phases
(5, 8, 13, 18 and 21) after the renewal of the set−
tlement area. The planes are found relatively fre−
quently in the same phases. If these implements
were used for working hard materials such as
woods or bone, this would correspond to those
times when the sets of implements made of those
materials were also renewed. 

It can be assumed that there was also a greater
demand for other implements made from organic
materials during such phases of renewal. The
chronological variability of the functional classes
corresponds more to the periods which are inde−
pendently interpreted through the ceramic chronol−
ogy, than to the long−term trends of the settlement
area's development. The design elements in the
chipped industry correspond more, therefore, to
functional changes, and cannot be used as chrono−
logical criteria, at least during the development of
the LnK period. ZTab. 1.4.4.A.

1.5. Identification of activities
within households, and
the stability and variability of
economic activities

1.5.1. The economy of raw material
procurement 

Thanks to the reliable classification of the origin of
most of the artefacts (Přichystal 1985), raw materi−



al sources can be divided into groups by the distance
and direction from the Bylany site. The quantita−
tive differences between these groups are statisti−
cally significant (chq = 36.680, d.f. = 21, p = 0.0183).

Although a small number of raw materials were
sourced locally, i.e. from within 10 km distance, the
main raw materials employed came from sources
located within a band 100−150 km distant, and an−
other group from over 150 km. The resources in the
first circle could be reached within one day, and con−
sist of quartz (code 07), rock crystal (18), opal (15)
and chert (16). The resources from the second band
could be reached by a short expedition of approxi−
mately one week's duration, or by one exchange.
From the north−east these are: porcellanite (5), horn−
stone X (13), hornstone 21 (21) and silicates to lim−
noquartzites (23). From the north−west come sev−
eral West Bohemian types of quartzite, including
Skršín quartzite (2), Tušimice quartzite (3), and
Bečov quartzite (14), as well as limnoquartzites
(4) and sarsen stone (20). From the south−west no
resources are evidenced, while from the south−east
came Moravian quartzite of the Krumlovský les I
(11) and II (12) types, as well as Boskovštejn−type
disintegrated siliceous serpentine (19).

The raw materials from the outermost band were
obtainable either by making longer expeditions of
several weeks' duration, or through multiple ex−
changes. These include silicates from the Kraków−
Częstochowa region (SKJ: 9,10,22) to the north−
east, and silicates of glaciogenic sediments from
the north−west (SGS:1), i.e. "Baltic" or "moraine"

flints. The SGS groups comprise heterogeneous re−
sources from glacial sediments the detailed origins
of which cannot be specified. They were included
amongst the raw materials of the third group from
the north−west on the assumption that they were
transported through the Elbe (Labe) region from
Central Germany. Some of these could have come
from the north−east, if the supposition of an origin
in Lower Silesia or, later, along the upper Elbe
could be proven. Because petrological methods
do not permit of such differentiation, the whole
group was left undivided. 

Radiolarites (17) from the outermost band come
from the south−east, and associated with the earli−
est settlements, while from the south−west are rare
Bavarian hornstones (6). The latter initially appear
in the later LnK, and again later during the StK. By
contrast, in the Pilsen region, Bavarian hornstone
is known as a standard material from the middle
LnK period onwards. 

Raw materials from the south are in a minori−
ty among all of the basic forms of chipped indus−
try. The picture of the materials used in cores, how−
ever, is noteworthy: material from the second band
occurs only sporadically (3.4 %). Cores from the
south are absent, while the majority come from the
north−west (SGS: 43.8 %), i.e. from Germany, or
from the north−east (34.3 %), mainly from SKJ. It
can be inferred from this that the materials from
the nearer resources were imported in the form of
ready−made implements, by way of simple ex−
change. Materials from the more distant resources
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Fig. 1.5.1.b. The relative representation of functional types based on
distance and direction from the site. − Relativní zastoupení funkčních
typů podle směru a vzdálenosti zdrojů surovin.

Fig. 1.5.1.a. Relative representation of ba−
sic forms according to the direction and dis−
tance of raw material resources. − Relativní
zastoupení základních forem podle směru a
vzdálenosti zdrojů surovin.



arrived indirectly, in various steps and in a form al−
so usable for occasional on−site production. In the
case of SGS, the Bylany site might also have played
a mediating role for the materials coming from
the south (Lech 1989, fig. 1). ZTab. 1.5.1.A.

The artefacts of the functional classes were pro−
duced in a similar ratio from all of the materials.
The functional types differ according to the preva−
lent materials; the majority are made from materi−
als from the north−east: small knives, small and
large scrapers and large planes. An exception to
this is represented by the large knives that are most−
ly made of North−West Bohemian quartzite, i.e.
from materials originating in the second band and
coming from the north−west (QNWB). The mate−
rials from the third band to the north−west domi−
nate in the group represented by small planes. The
differences between the functional classes and ma−
terial groups are not of great statistical significance
(chq = 27.906, d.f. = 14, p = 0.0146). ZTab. 1.5.1.B.

1.5.2. Identification of activities in
households

The sign value of the functional groups must be
an index of the primary division of the activities
that occupied the people of different genders and
ages from different households. Therefore, the arte−
facts with gloss indicating the use of "sickle" edges
were separated from the main functional classes.
Sickles are considered to be an indicator of the role
of the female part of the population (Löhr −
Zimmermann − Hahn 1977: 261). The awls and
arrow heads were included in the functional clas−
sification as morphologically clear artefacts. The
relationships of such classifications to houses with
simple and double mid−sections show no signifi−
cant statistical differences (chq = 11.388, d.f. = 16,
p = 0.7849).

The ratio of functional types to each house with
a simple or double mid−section yields only slight−
ly higher values for the latter. Within the houses,
in the cases where there are less than 10 finds there
are no differences (arrowheads or awls), or such
differences are insignificant (f5, small planes). A
slightly higher value was found for small knives,
while for other types the ratio increases to 40 % :
60 %, and more in the cases of houses with a dou−
ble mid−section. Avalue of double the average was
calculated for large planes.

The ratio of functional types is comparable to
the ratio of primary types. If double the number

of inhabitants is assumed for those houses with a
double mid−section, then the number of activities
did not necessarily double accordingly. The small
knives served for preparing vegetables "in the
kitchen", and did not need to be multiplied even if
there was a higher number of "lodgers". By con−
trast, the number of large planes for processing hard
materials, which were used by men, denotes the rel−
atively higher number of such users in those hous−
es. For other types that are not functionally speci−
fied, the quantitative relationship to user gender is
not linear according to the results.

1.5.3. Implement function, gender
and the age of household members

The correspondence analysis of functional types
within the space of the settlement phases respects
different points of view, as they are evidently plot−
ted according to user gender and function. The first
axis (24 % of the variability) very clearly separates
one arrowhead and awls in one section and the arte−
facts with gloss in the other. The second and the
third axes also differentiate between functions, but
only those connected to user gender. Within the
space of the first and the third factors, the majori−
ty of the phases form one central group, excepting
phases 16 and 25, extremes showing only "male
activities", and phases 24 and 26, extremes domi−
nated by "female activities". ZTab. 1.5.3.A.

The same data analysed by correspondence
analysis, but within the space of the households,
provides different results. The second axis (18.2 %
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Fig. 1.5.3.a. Functional types within the space of the set−
tlement phases. − Funkční typy v prostoru  fází.



of the variability) corresponds to the interpreta−
tion of the first axis mentioned above. House 3199
differs along the first axis (51.3 % of the variabil−
ity) due to the discovery of a small shaver; it dif−
fers from other households containing other im−
plements, but this does not greatly aid in the inter−
pretation. It is more likely that the situation is
disturbed by the less reliable nature of house 3199.
The small planes concentrate in the centre of the
type variability on the second and the third axes.
The second axis contains the function related to the
gender of the inhabitants, which is marked as the
contrast between large knives and glossed artefacts,
while points and awls are lacking.

The interpretation of the third axis (11.5 %)
had to be based on the social role of the "large
planes", which distinguish houses 302 and 604.
Only fragments of both houses are preserved, and
the size of their mid−sections is unknown, which
would prescribe the appearance of these artefacts
as in other cases (cf. 1.5.2.). If the first axis was
interpreted as the age factor, then the large planes
would belong to older men and large knives more
probably to younger men as a more active element
among implements, if not weapons. The rest of
the functional types in the centre of the space
could be connected to middle−aged inhabitants.
The majority of households belong to this mid−
dle group. Older men were thus more likely to
have lived in houses 302 and 604, and younger
men in house 680.

1.6. The information content of
the chipped industry from
the point of view of technique
continuity and discontinuity, and
the securing of subsistence
between and during the phases

1.6.1. Functional classes within the
space of the phases

The relative appearance of functional classes was
traced during all of the phases. The extreme types,
such as points and awls were, however, excluded
as indices of male activities, as were the glossed
artefacts representing female activities in the pre−
ceding analysis. Phase 7 is not represented because
it contains only chips, the function of which could
not be classified. Finds from phase 1, which was
empty in section 1.3.3., are included because of the
items coming from isolated pit 2123. Along the first
(32.5 % of the variability) and the second (27.8 %
of the variability) axes of the correspondence analy−
sis, the data from an initial matrix (phases 1−25 x
functional types F1−F6) are ordered roughly into
three groups. The first phase is situated outside
these groups because it does not yet contain any
supposed continuity of activity. The majority of the
other phases concentrate in the centre of the space.
Regardless of the possible interpretation of both
axes, which must be within the socio−economic role
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Fig. 1.5.3.b. Functional types within the space of com−
plexes of the phases  8−11. − Funkční typy v prostoru kom−
plexů domů z fází 8−11.

Fig. 1.6.1.a. Functional classes within the space of the
settlement phases. − Funkční třídy v prostoru fází.



of the chipped industry, the ordering corresponds
to the supposed continuity of economic activities
at the site. (Cf. section 1.5.3.a above, where the sec−
ond axis was interpreted as "gender" and the first
was not interpreted at all.)

The interpretation of the next two groups of
phases is based on the role of artefacts with a high−
er edge angle. These were classified as large or high
planes as opposed to smaller or lower ones. The
former are connected with the phases 3 and 8, the
latter with phases 6, 9, 12 and 17. In these phases,
standard activities were connected with subsistence
procurement, and there was a higher degree of ac−
tivity conducted requiring the processing of hard
materials. They represent a period of increased
demand for wooden and bone artefacts. The func−
tional classification itself does not enable any fur−
ther interpretation of causal relationships.

1.6.2. Functional classes within the
space of households

The detailed behaviour of functional types was
studied separately in periods covering several phas−
es in the middle and late periods. The first group
is plotted in the space of the first and the second
axes (44.5 % and 21.7 % of the variability, re−
spectively). The primary core of functional types
consists of small knives, small scrapers and glossed
artefacts. The houses belonging to these core types
are numbers 604, 306, 741, 9001 and 9002. This
primary functional set can be interpreted as con−
taining the principal implements used for food pro−
cessing by women. The houses included in the
group of the principal set comprise a core within
each phase from the point of view of subsistence.
A little more loosely attached to this group are
houses 3199, 680, 525 and 620.

Around the principal functional set are dispersed
houses 302, 405 and 224, characterised by large
scrapers and large planes. They are interpreted as
houses where not only basic food was processed, but
other materials also. House 312 is unique in terms
of the number of large knives; these were ascribed
to younger men, the number of which can be there−
fore considered as being higher in this household. 

The ordering of the houses in several phases
of the later period is interpreted in the same way.
The primary functional core within the space of the
first and the second axes (27.0 % and 19.7 % of the
variability, respectively) is made up of small knives,
glossed artefacts and now also large scrapers (in−

stead of small ones as before). The group for ba−
sic food processing comprises houses 1161, 79,
682, 912, 1111, 1226 and 65. House 679, with small
planes, is separated from those on the first axis, and
houses 619 and 933 with small scrapers are in−
cluded on the second axis. 

Agreater number of houses with large planes is
distinguishable along the second axis: houses 162,
959, 361, 1240 and 1246 from phase 19 and hous−
es 903, 910 and 1144 from phase 22. A none−too−
apparent group of houses with awls and large
knives comprises houses 96, 702 and 434 from
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Fig. 1.6.2.b. Functional classes in households in phases
19−22. − Funkční třídy v prostoru fází 19−22.

Fig. 1.6.2.a. Functional classes in households in phases 8−11.
− Funkční třídy v prostoru komplexů domů z fází 8−11.



phase 19. The houses in the former groups were
probably inhabited rather by older men, and the
houses of the latter group by younger men. 

In conclusion, the functional types of the
chipped industry represent basic subsistence ac−
tivities and food processing in the phases of the
middle period. In the phases of the later period, a
greater diversity of activities from the point of view
of the chipped industry is apparent. This means that
the processing of other materials, not connected di−
rectly with subsistence, was developed. The num−
ber of male activities also increased.

1.7. The style of chipped
industry technology in the
context of ideas and
imagination

1.7.1. Direction and strength of
percussion

The most important stylistic characteristics of the
chipped industry are the direction and strength of
percussion. Both are related not only to individual
techniques, but primarily to the culturally condi−
tioned style of percussion. At Bylany, this is im−
portant only exceptionally, as producers came from
amongst the site's inhabitants. On the other hand,
the common character of the chipped industry at
the site makes it possible to speak of a unified style
of production. In some ways, products found at a
user site represent a sample of this common style;
local habits are expressed only exceptionally, as
when an individual appeared who adopted such
an ability. Chipped industry can be considered as
the first specialised handicraft, being one of the old−
est discovered. At Bylany, it appears in most cas−
es as a secondary, occasional and complementary
arrangement of implements.

The direction of percussion is measurable by
the position of a point of percussion within the
smallest square made by the width of artefact
(Zimmermann 1988: 582); the bulb and the wear
caused by striking are usually oriented along the
direction of percussion. At Bylany, this attribute
was studied primarily on blades, as it was diffi−
cult to orient the flakes on the long axis; it fol−
lows that stylistic analyses were only conducted on
blades. The direction of percussion indicates strik−
ing leftwards or rightwards, but does not directly

indicate left−handedness, as suggested in a paper
by A. Close (1978: 227). It is difficult to decide
whether the blades were struck on the nearer or fur−
ther side of the core from the producer's point of
view. The Bylany assemblage contains both cases
in a roughly equal ratio. There are up to four pos−
sible positions applied by the same hand, suppos−
ing either "forehand" or "backhand" striking.

The strength of percussion and the kind of per−
cussion tool can be identified by the presence or
absence of a bulb, as well by such other details as
the distortion of the percussion edge or the shape
of the Wallner lines. A broken bulb does not nec−
essarily prove that it a hard percussion tool was
used, nor does it need to be an indication of stronger
striking (Zimmermann 1988: 656). Not all of the
details were studied in the Bylany assemblage, as
some require greater magnifications than were
available and more detailed study. To simplify this,
the presence of a bulb or its remains were classi−
fied as indicating strong percussion, and their ab−
sence as indicating light percussion.

The direction of percussion was identified on
46 % of blades but only on 2 % of flakes. Leftwards
strike on blades comprises 24.1 %, but only slight−
ly exceeds rightwards strike (21.6 %). A bulb was
identified on 49 % of blades, and on 580 flakes. On
21.1 % of blades the bulb was preserved −bulb rem−
nants were identified on only 28 pieces (0.8 %),
while on the rest the bulbs were intact. Of the
flakes, 26.7 % had a bulb preserved, and 30.9 %
had bulb remnants preserved. 

1.7.2. The style of retouch

The deliberate retouch is considered to be the main
stylistic feature of chipped industry (Tringham
1972: 143, Close 1978: 228). The industry in
Bylany does not contain the variability of retouch
classified at other sites e.g. in the Rhineland
(Zimmermann 1988: 695). Therefore, only the ba−
sic modes of modified and unmodified implements
are considered. The working retouch, irregular
damage of the edge, was counted among the un−
modified variants. About one−third of artefacts were
modified by deliberate retouching, while two−thirds
were not. The retouch of awls or points is excep−
tional. Another relationship appeared within basic
forms−more than one−third of blades were modi−
fied, while less than one−fifth of flakes were. The
differences are statistically significant (chq = 29.411,
d.f. = 3, p = 0.0). ZTab. 1.7.2.A. 25



1.7.3. Stylistic classification of blades

The attributes used for stylistic classification are rel−
atively detailed, and for this reason the total number
of artefacts classified according to their attributes
is lower−of all the blades found, only 46 % (183)
were classified. The relative proportion of artefacts
modified by deliberate retouch differs in the groups
of leftwards and rightwards striking; within these
groups, those with stronger percussion are only
slightly more numerous than those with light per−
cussion. The style of striking is almost equal, with
leftwards prevailing slightly over rightwards. Some
20 % of leftwards struck artefacts, but only 10 %
of rightwards struck artefacts, had been modified. 

Although a leftward strike does not indicate a
left−hander, these artefacts were more often delib−
erately retouched. A leftward strike could also be
made with the right hand, by the "forehand" directly
when striking the core nearer the body, or indirectly
when striking further away from the body. If left−
ward striking demanded more additional retouch,
it would mean that the style was less routine and
its results less assured than was the case for right−
ward striking. If it was carried out with the left
hand, it would not indicate a less skilful strike than
that of a right−hander. ZTab. 1.7.3.A.

1.7.4. The chronological variability of
the stylistic classification

From the chronological point of view, the lack of
classifiable finds is more apparent than was the case
in the primary classification. J. Lech (1989, fig. 2)
dealt with the basic trends of retouched artefacts
and showed the variability of the category even at
the level of the coarse chronological periods of
the LnK. In those phases where the number of finds
is relatively low, unclassifiable pieces dominate.
The artefacts made by a mild leftward strike with−
out additional retouching are the most common
(31.9 %). The artefacts made by strong, rightward
striking, again without retouching, are the second
most numerous class (22.9 %). The chronological
variability of the stylistic types is quite irregular
over the phases, and no more evident chronologi−
cal trends appear even if phases with a low artefact
count are excluded. The majority of stylistic types
appear in some quantity in all of the phases.
Unretouched artefacts made by strong leftward
striking are entirely absent. Retouched artefacts

made by mild rightward striking appear in small−
er numbers in the late phases. ZTab. 1.7.4.A.

1.8. The symbolic value of the
chipped industry and kinship or
labour groups in different
stylistic presentations

1.8.1. Blade and flake prototypes

Those artefact are defined as prototypes which are
sufficiently stable within their principal formal at−
tributes of size and shape, represented by their
length and width. Any combination of those ele−
ments regularly repeating marks the conscious cre−
ation of an artefact with culturally programmed
stylistics. The frequencies of blades in the spaces
of length and width cover a relatively broad range
of values, concentrating in a width range of 11−18
mm and a length range of 14−42 mm. The fre−
quency distribution of individual items measured
by combinations decreases sharply at the rate of 3
pieces per combination. 

Because the production of blades could be in−
fluenced by many random factors, from the uneven
habitual mobility of producers to specific user ideas
concerning the most appropriate forms, the fre−
quency of 2 was delayed as a random one. Starting
from value 3 of the same length−width combination,
the form is designed as a prototype. The form, suf−
ficiently frequent apart from the core of the highest
concentration, relates to the local morphological vari−
ability. In the Bylany assemblage there are no clear−
ly separated core frequencies enabling a more de−
tailed classification of prototypes. ZTab. 1.8.1.A.

Flake prototypes are defined in a similar way.
The spread of their frequency within the space of
length and width is greater than that of blades,
matching their less standardised forms. The high−
est frequency core is also not as homogeneous as
is the case for blades, but similarly does not allow
any detailed classification of the prototypes to be
made. The only separated group is the class of small
flakes with a width of 45 mm and length of 10 mm.
This group would be better classified as chips,
rather than flakes, because it represents the con−
tinuation of the size into the values supposedly
belonging to waste, including microdebitage.
ZTab. 1.8.1.B.26




















