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11 Past settlement
of Bohemia according to archaeology.
A critical view
Martin Kuna

Czech archaeology has recently rekindled the utilisation of large-scale archaeological databases for research on the country’s settlement history in the long-term perspective. Such
efforts are not, however, without risks and the present text points out some the difficulties
involved in straightforward generalizations. Particularly, the varied visibility of archaeological remains from different periods (caused mainly by pre-depositional and depositional transformations) and the course of archaeological field research itself over the last hundred years are
among the key issues which must be thoroughly considered.
The author also suggests some methods that can reduce or at least identify the influence
of the secondary factors on the available data structure. Such methods include, for example,
the mapping on a relatively coarse spatial and temporal grid, estimations of the still unknown
parts of the record (based on the changing ratio of “new” and “repeated“ evidence), assessment
of data clustering, etc. And finally, the author stresses the key problem: while modelling past
settlements, both the “Scylla” of overly general but meaningless models and the “Charybdis”
of an excessive addiction to empirical data should be avoided – this dilemma may be characteristic, however, of today’s archaeology as a whole.
The presented text is an example of the research application of the Archaeological Map of
the CR data. Many other studies of a similar nature can be created, and the authors of this
volume sincerely hope that the current availability of data will encourage such efforts.

11.1 INTRODUCTION
Although data from the Archaeological Map of the Czech Republic (AMCR) are still
incomplete and unrevised in all details, they have considerable potential for the
reconstruction of the overall settlement development of the country. Just to mention
several specific topics: the process of colonization and abandonment of various parts
of Bohemia and its causes, relationships between the settlement distribution and the
environmental characteristics of the territory, population density development,
patterns of settlement networks and the possible links of their sudden changes to
migrations or environmental crises. Previous attempts to use the AMCR data in this
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way have been of a rather preliminary nature (e.g. Kuna 2007b, 128), but recently
published studies have addressed the above-mentioned topics systematically and
applied various sophisticated methods (Dreslerová 2011; Dreslerová – Demján 2015;
Demján – Dreslerová, subm.; Kolář et al. 2015). They were stimulated, in particular,
by expanding environmental research (e.g. evaluation of pollen profiles from various
parts of the settlement zone), and the effort to compare its conclusions with archaeological models. Moreover, new approaches to processing large series of radiocarbon
dates (e.g. Shennan et al. 2013) and their expected contribution to our understanding
of the prehistoric demographic trends have also contributed to the intensification
of research activities in this field.
In the following chapter, AMCR data were used with objectives similar to the
aforementioned publications. However, we would above all like to highlight the
pitfalls hidden in such efforts, as they have not been, in our opinion, adequately
reflected. The current debate revolves mainly around the question of when and to
what degree of reliability the data in extensive databases of archaeological fieldwork
can be understood in terms of the intensity of past settlement activities. The key issue
lies, however, even deeper. It is the intrinsic (although often unexpected and/or
unnoticed) distortion of the archaeological data on the empirical level which makes
our interpretative attempts a complicated task.

11.2 DATA QUANTITY AND ITS INTERPRETATION
Assessment of the total quantity of archaeological remains usually becomes the first
and most crucial goal in this part of archaeological research. It can be reasonably
argued that the quantity of archaeological records somehow relates to the size of the
past population and population density; however, that relation is neither linear nor
undistorted. The simplest method of quantitative evaluation of AMCR data is shown
in Tab. 11.1 and Fig. 11.2.1 In this form, the database captures the territory of Bohemia
(Fig. 11.1) with a total of 93,918 fieldwork events (excavations, field surveys, etc.) and
altogether 100,276 components (i.e. chronologically, spatially and functionally specific sets of finds from various fieldwork events; for the definition, see Chapter 2.1.3).
The first curve (blue) in Fig. 11.2 indicates the total number of components of the
respective periods (for their time determination, see Tab. 11.1). Its peaks belong to the
Neolithic, Late/Final Bronze Age, and High/Late Middle Ages. However, particularly due to unexpectedly high values in the Neolithic, its course does not seem very
reliable. If Table 11.1 (or Fig. 11.2) is more closely observed, you can discover that the
total number of components correlates with their density defined as the average
number of components (observations, finds) in 5 x 5 km squares (red curve). This

1

The numbers cited here relate to the data prior the revision of the AMCR database, thus, to the
Archaeological Database of Bohemia. The ongoing data revision does not, however, provide any substantial changes in the data set for the topics targeted in this chapter.
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Fig. 11.1 Topographical map of Bohemia showing major rivers and the position of Prague and
regional centres (regional capitals).

information should serve as a certain warning because it shows that the large total
number of components need not stem from the large spatial extent of the settlement
zone2 but rather from a high density of finds (observations) attested within it. The
density of observations may be related, however, not only to the original settlement
intensity but also to the higher archaeological visibility of finds of certain periods (e.g.
with a higher number of features preserved on sites, a higher proportion of artefacts
in the surface collections, or a larger share of distinctive artefacts in pottery assemblages, etc.). And every field archaeologist would probably confirm the occurrence of
some of these properties in the Neolithic period, the Late/Final Bronze Age or the
Middle Ages in Bohemia. We can, therefore, consider fluctuations in the total number
of components (observations) as a result of secondary factors rather than higher
settlement intensity.

2

The term “settlement zone” is used here in the sense of the overall area inhabited in a certain period of
the past.
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Tab. 11.1 Frequency of components of archaeological fieldwork events in Bohemia, data from
prehistory up to the present; source for Fig. 11.2. Based on data from the AMCR. Total: 100,276
components.
1

2

Period

3

4

5

6

Date
(BC/AD)

Time
length

Components
(total)

Comp.
per 1
sq.

Comp.
per 300
years

Palaeolithic-Mesolithic

PAME

to 5600

50000

2544

4.8

15.3

Neolithic

NE

5600-4200

1400

10145

13.6

2173.9

Early-Middle Eneolithic

EN_PM

4200-2800

1400

4504

7.0

965.1

Late Eneolithic (Beaker cultures)

EN_LA

2800-2300

500

1706

5.5

1023.6

Early-Middle Bronze Age

BR_EM

2300-1300

1000

3991

6.9

1197.3

Late-Final Bronze Age

BR_LF

1300-800

500

8585

10.8

5151.0

Hallstatt Period

HA

800-400

400

6131

8.2

4598.3

La Tène Period

LA

400-0

400

6250

8.5

4687.5

Roman, Migration & EM1 periods

RMEM1

0-700

700

4767

8.4

2043.0

Early Medieval 2-4

EM

700-1200

500

12921

12.4

7752.6

High-Late Medieval periods

HM-LM

1200-1500

300

25132

14.4

25132.0

Modern-Industrial periods

MO-IN

1500-2000

500

13600

8.8

8160.0

If we assume that the (archaeological) components accumulate over time as
independent “events” and calibrate their numbers with the duration of the appropriate periods, we get a completely different picture (Fig. 11.2, green line). After rather
low values in the Neolithic and Eneolithic periods (even there, differences exist
between the two periods), a several-fold increase appears in the Late Bronze Age up
to the La Tène Period, followed by further decline in the Roman Period, and, last but
not least, a rapid rise from the Early to Late Middle Ages. However, even this procedure cannot generally be totally correct because the time duration of an average
settlement unit in individual periods can systematically vary and it is obvious that a
short-lived, mobile settlement generates more archaeological components (sites)
within a certain period of time than a long-term stable seat, even with equally large
populations.
Even though both curves seem to properly capture some of the key moments of the
settlement development of Bohemia (such as the spatial and demographic boom in the
Middle Ages), they vary from each other so significantly and contain so many
improbable details that they cannot be trusted to explain particular settlement changes
in the past, and Table 11.1 is shown here just as an illustration of such a conclusion. The
total number of components is clearly a value that is heavily burdened by a number
of secondary factors (“archaeological transformations”; for this concept, cf. Neustupný
2007; also Schiffer 1976). Therefore, it cannot be seen as a direct and reliable reflection
of the former settlement intensity. On the contrary, the very foundations of this
approach to settlement data should be subjected to a thorough analysis.
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Fig. 11.2 Frequency of settlement components (i.e. chronological and functional find sets from
individual fieldwork events) from prehistory up to the present in Bohemia. The curves show (i) simple
sums of all components of the given periods in the AMCR database (blue); (ii) the same values
recalculated according to the period (green); and (iii) the average number of components per one
square of 5 × 5 km (red; the values are multiplied by 1,000). Total: 100,276 components (records
unambiguously dated to one of the periods). For chronological abbreviations, see Tab. 11.1.

11.3 FACTORS OF DATA FORMATION
Generally speaking, the amount of available archaeological data (in our case components identified by individual archaeological fieldwork events) reflects the
following factors:
[1] the number of settlement units simultaneously existing in the given area and time
span, i.e. the number of prehistoric community areas, medieval villages, central
places, seats of social elite, etc.;
[2] the structure of the settlement zone, i.e. (the average) size of population groups
(communities) inhabiting the given units, their typology and hierarchical relations;
[3] the intensity and spatial arrangement of activities that accompanied the settlement units, but did not form part of the settlement in the proper sense;
[4] depositional processes in a broader sense (including so-called pre-depositional
transformations), i.e. culturally determined modes of transition of the living
culture into an archaeological context with a specific form, frequency and composition of archaeological remains;
[5] post-depositional processes further modifying the archaeological record, independently of the original deposition;
[6] the course of previous and current archaeological fieldwork and its variability,
with regard to its intensity and prevailing methods;
[7] the ability of archaeology to recognize and correctly classify specific manifestations of individual archaeological periods/cultures.
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The determination (or rather estimation) of the total number of settlement units
(“settlement/community areas” in terms of the “settlement area theory”: Neustupný
1986, 1998) simultaneously existing in a given territory represents a requirement for
all considerations regarding the population density and development. In this
context, we use the term “settlement unit” as a general designation of a logical
segment of the settlement: settlement/community area (in prehistory), medieval
village, city, etc. It is not always possible to target the absolute numbers of settlement
units and, therefore, we often have to work with relative values comparing data from
different periods within a territorial sample. The original number of settlement units
(the above-mentioned factor 1) is indeed essential for creating any archaeological
report, but other factors significantly influence its original quantitative aspects and
its relevance for further interpretations.
This is also true for the following factor (2), which relates to the inner structure of
the settlement zone, including, in particular, the issue of the (average) size of population groups inhabiting certain types of the settlement units, their hierarchy, etc. It
is obvious that the size of communities inhabiting prehistoric community areas
significantly varied from the population living in an extensive hillfort or a medieval
town. Moreover, substantial differences existed even within each category of sites
evolving in space and time. Therefore, it is not enough to take into consideration only
the number of settlement units, but also their type and frequency. These topics can be
approached only by combining the study of the whole (settlement zone) with
analyses of its selected parts, which provide us with the required details about the
structure of settlement.
Our understanding of the basic properties of the settlement zone can be disturbed
by traces of activities that, while generally related to the settlement, took place
beyond its borders (factor 3). Isolated remnants of such activities can be confused
with the proper settlement relics, and, thereby, incorrectly increasing their numbers.
Activities that fall into this category include movements along long-distance roads,
exploitation of certain raw materials, operation of sacred sites outside the settlement
zone, summer grazing and perhaps also construction or the use of some hillforts that
did not serve for permanent living. The evaluation of so-called isolated finds, e.g.
stone industry and coins, hoard finds and the like, represents a major problem of this
sort. Although these finds may be related to proper settlement areas, they also could
have been be lost, destroyed or stored outside the settlement zone. The importance
of this factor is probably stronger when studying smaller regions where traces of
extra-settlement activities may constitute a considerable part of the archaeological
evidence. However, when evaluating the whole country, the influence of this factor
can be neglected for the time being.
On the contrary, the variability of the depositional processes (factor 4) is considered as a crucial factor. This concept covers both the variability of depositional
processes in a narrow sense (different kinds of discard management among the past
cultures), and, in particular, the variability of cultural behaviour that affects the
character of archaeological evidence by creating variable conditions for its deposition (in this sense, this variability and the resulting transformations can also be called
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pre-depositional). As this variability derives from the original living culture that was
usually shared across a wide area but at the same differed in individual periods, the
given factor influences the data structure systematically and, thus, significantly (see
details below in the Excursus).
Post-depositional processes (factor 5) affect the archaeological evidence mainly
by its heavy reduction. If the reduction occurs all over and across the country or
(at the opposite extreme) only locally and randomly, it does not have to significantly
distort the data at the country-wide level. However, such a distortion often depends
upon regional geographic characteristics and processes and creates a regionally
biased archaeological record. For example, extensive forested areas have been less
well preserved in central, northwest and east Bohemia than in the southern and
western parts of the country. More extensive forested areas can be, however, associated with better preservation of prehistoric and Early Medieval burial mounds
(barrows), and, thus, those historical periods that had practiced burials under the
mounds (cf. Fig. 10.3) are better presented (relatively “over-represented”) there.
The amount of available archaeological data from a region is also substantially
affected by the capacity (number of) archaeologists working in the area and the
intensity of their activities (factor 6). However, there are also other factors in this
category, including, for example, limitations resulting from the predominant type of
vegetation cover and the impact of specific research strategies preferred by the
experts, etc. Completely different settlement patterns can be observed if surface
artefact collections or large-scale excavations are applied. Field walking survey
captures mainly residential sites and features surviving in ploughed soil, which
usually disappear at large rescue excavations where the topsoil is removed by heavy
machinery. In contrast, large excavations are certainly more efficient if burial sites

Fig. 11.3 Prehistoric barrow
cemeteries (Middle Bronze Age to
the Hallstatt Period) in the
surroundings of Hluboká nad
Vltavou, south Bohemia. The map
shows a landscape section
covering 363 square km with 96
preserved burial sites and a total of
almost 1,000 barrows. The example
illustrates the initial density of
prehistoric sites as well as the
influence of post-depositional
processes on the preservation of
archaeological evidence. With only
a few exceptions, all barrow cemeteries are located in the forest that
covers about 45% of the area.
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should be discovered. However, such a difference of research methods also affects
the chronological composition of our data, as some periods of the past are known
mainly by graves (settlement features are essentially lacking: typically Late
Eneolithic), the others mostly by settlement features (Neolithic).
The objective distinctness of archaeological finds from different periods (factor 7)
creates the last factor of distortion influencing the archaeological settlement data.
Currently, archaeological manifestations of different cultures are already well known
at the level of complete features and contexts, but problems may still occur, e.g. in
fragmentary materials from surface collections. Two significant problems appear in
surface artefact scatters: (i) the numbers of fragments related to individual periods of
settlement are significantly different (depending rather on the number of subsurface features than the original intensity of activities); and (ii) the distinctness of artefacts belonging to different archaeological periods is different (see e.g. the difficult
recognition of the Early Eneolithic, Migration Period, the Prague-type culture, etc.).
Excursus: The influence of depositional and pre-depositional processes on the
archaeological data structure
Depositional and “pre-depositional” processes create basic conditions for the preservation of
archaeological remains and, thus, affect the probability of past settlement identification. Let
us mention a few examples. Since post-depositional processes usually completely removed all
remains on the original surfaces that were not covered by other layers, the “visibility”
(i.e. probability of discovery) of settlement traces depends in particular on the number of subsurface features. The presence and frequency of sunken features and hidden layers influence
not only the success of archaeological excavations, but also of surface artefact survey, since surface collections can generally detect only finds that have been recently ploughed from
sub-surface sources; other finds (with the exception of the stone objects) usually vanish due
to weather effects and ploughing. In other words, settlement units associated with a small
number of sub-surface features have a significantly lower probability of being detected by
archaeological fieldwork than units with a large number of sunken features.
The reasons for the construction of sunken features substantially differed at different times
of the past. It is a well-known fact that in certain periods, settlements were full of sunken
storage pits (e.g. in the Late Bronze Age), while at other times (in the majority of prehistoric
periods), there are fewer, and for some periods, not even one settlement feature has been
identified in Bohemia so far (Corded Ware culture)! Thus, if we did not have the evidence of
burial grounds (or if we used just the surface collections), it would appear that Bohemia was
completely depopulated during the Corded Ware culture. However, we know on the basis of
the burial grounds that the settlement pattern was quite dense at this time, even if only in a
certain part of Bohemia.
Some simple, although not yet entirely common methods of analysing settlement finds
clearly demonstrate the degree of distortion of the current state of knowledge of archaeological settlement remains. For example, at the site of Roztoky (within an excavated area of over
6,000 square m) numerous features dated to seven archaeological cultures (ranging from the
Neolithic to the Early Middle Ages) were discovered; however, evidence of nine other archaeological cultures was attested in their contents as residual fragments of pottery (Kuna 2002a)!
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Generally, the residual finds are most often not paid attention during extensive
excavations, and, therefore, we can assume that contemporary archaeology is systematically
missing a large part of archaeological settlement data. It seems clear that even tiny residual
finds represent evidence of regular settlement units; the only difference is that secondary
factors caused sunken features dated to the given periods to disappear (e.g. they might have
been shallower) if in fact they ever actually existed.
Quantitative differences appear even within individual archaeological cultures. For
example, the settlement at Kněževes attributed to the Knovíz culture contained in its “KN-2”
phase 22 sunken features, while 122 pits are documented for the “KN-4b” phase, although both
phases lasted about the same time, and also the population was roughly the same (Kuna et al.
2012, 219; cf. Smejtek 2011, 299, 305). If only a small test excavation was done at the site, the
settlement phase with more features would have a much higher probability of being detected
than the one with fewer features. However, the different number of features on the site does
not, in our opinion, relate to the population size, settlement duration or any other fundamental difference in the past way of life. The quantitative discrepancy may be, in fact, explained
quite simply: while during the later phases of the Knovíz culture new sunken storage pits were
built every year (e.g. for ritual reasons) and, thus, they accumulated fast during the duration
of the settlement; in other phases of the same culture the pits were either used for several years
or might have been partly substituted by some above-ground storage facilites.
A similar phenomenon is known from burial grounds. For example, barrow cemeteries in
south Bohemia typically contain many burial mounds dating to the Middle/Late Bronze Ages
and the Hallstatt Period. In contrast, the Final Bronze Age and Late La Tène Period are only
rarely attested, and, therefore, very little is known from these periods as far as funerary
monuments are concerned. However, this fact should not lead to the conclusion that fewer
people inhabited the given area in these periods, even though at first glance it may seem so. It
is more probable that merely a preference for another burial rite was the main reason for the
different reflection of these archaeological periods in the available data.
It is therefore necessary to assume, based on these (and many similar) observations, that
a population group of the same size applying similar subsistence strategies as well as inhabiting the same space may be manifested in the archaeological record in a qualitatively different
way and that this fact also affects the quantitative data structure. The processes of such transformations can be caused by specific, in terms of the main characteristics of the culture,
secondary behavioural features such as for example, the frequency of storage pit renewal, a
preference for sunken versus above-ground storage and production facilities, a preference for
certain elements of the burial rite (burial mounds built of stone vs. earth; the share of individuals buried in graves versus those buried in settlements or in any other less distinctive way;
a preference for burial rites that leave no traces), etc.
Nevertheless, this issue would not be very serious if only one of the two following options
could be applied. First, distortion of the image caused by the absence of a certain type of
archaeological evidence can be minimized if there is an alternative source of information that
can systematically capture the settlement units of the given period. Therefore, if, for example,
no settlement traces were available, the comparable information may be obtained through
burial grounds or other types of data. Even though this is quite possible, the justifiability of such
an assumption should be first evaluated and verified (e.g. in well-researched micro-regions).
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The second option relates to the assumption that every period of the past can be detected
by at least some archaeological evidence, albeit with significantly different frequencies.
Various degrees of probability of detecting individual periods exist, but they cannot affect the
data structure forever. The time will probably occur (for some period earlier than the other)
when, in spite of a small probability of discovery, all settlement units (or rather their representation within a certain map grid) will be detected for all of the periods, and data distortion
will disappear. More specifically, the distortion may disappear on the level of appropriately
defined analytical units; it will always persist in the actual number of finds, and will only
grow in time with fieldwork intensity. The main problem, however, lies in the fact that we
currently are quite far from such a point, without knowing how long the journey ahead of us
still may be. In other words, we have at our disposal only a sample of the original amount of
settlement data, within which individual periods of the past are represented by different parts
of their original (themselves also different) wholes.

11.4 SPACE AS QUANTIFIER OF SETTLEMENT ACTIVITIES
We can, therefore summarize that a strictly empirical approach to data from the common “sites and monuments records” type cannot lead to success. On the empirical
level, i.e. in the form in which data are primarily received and recorded, the data
structure is distorted with an unacceptably high error which can hardly be removed
by any statistics. Expectations that the data itself, being adequately abundant, start
to be reliable and representative are probably wrong. As long as the quantity of
archaeological components or finds is applied as the major criterion, the situation
cannot improve, and the increasing size of the data sample would only confirm the
systematic data distortion. In other words, if archaeological evidence has such
characteristics that every second settlement unit (from the original number) can be
detected for culture A while for culture B only every fourth unit, then the whole
settlement data would include twice as many components of culture A than of
culture B. Such a disparity will not be eliminated by the sample size and will only
grow in absolute numbers as the amount of fieldwork increases.
Therefore, the solution does not lie in methodology itself (more sophisticated
statistical methods), but in a proper theoretical framework: analytical units have to
be found that are less dependent on the form of the available empirical data. One of
the options is based on the assumption that the settlement zone used to have a standard structure, and its elements were more extensive than one archaeological find or
site. We can rightly assume that the populated area consisted of spatial segments of
a certain extent and content that was at certain times always essentially standard. It
is, therefore, possible to perceive any archaeological find in situ not only as evidence
of an individual event, but also as evidence of the entire structural segment.
When considering such an option, we are escaping from a dependence on the
empirical form of finds. In most cases it is not decisive whether only a few fragments
of pottery were found in a certain place, or hundreds of large objects – the quantity
of data mostly results from secondary factors. Every find that fulfils selected
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parameters has to be considered, according to the pars pro toto principle, as a whole
settlement unit. Thus, finds of a certain period discovered close to each other
corroborate the existence of only one settlement/community area, even if they are
amply abundant. And, on the other hand, finds (perhaps just two small pottery fragments) located at an above-critical distance from each other had to belong to at least
two settlement units. Therefore, the intensity of settlement activities can be more
reliably measured by their spatial extent, not by the number of finds or components.
It is even possible to envisage a standard unit larger than settlement/community
area or village. Settlement units apparently rarely existed in isolation, but rather in
clusters. An isolated settlement unit (community) probably could not be viable in an
empty space in the long-term perspective. In this case, however, one find may indicate not only a settlement unit but even a more extensive cluster of settlements. Our
choice of relatively extensive analytical units (5 x 5 km square grid, see below) that
were applied in this study can be justified with such an assumption.
We have attempted to quantify AMCR data on the basis of these theoretical
considerations. Components of fieldwork events were reflected on the 5 × 5 km
square grid, and such a unit was considered as a possible equivalent of the settlement/community area, or several neighbouring settlement areas (the spatial extent
of one prehistoric settlement area is usually estimated at 3-10 square km). Although
the obtained image is more generalized by selecting such a large unit, under the current state of knowledge such a generalization can be rather useful: if smaller units
were applied, the obtained picture would be fragmented and burdened by random
factors. Furthermore, from the theoretical point of view (see above in the text), we
consider such a generalisation admissible.
The presence or absence of settlement evidence is observed on the map squares
while, in connection with the above-mentioned propositions, the number of finds
within a square is not a decisive factor. This approach eliminates a large portion of the
secondary variability in the records, especially that caused by the varying intensity
of the archaeological fieldwork.
Components are analysed and mapped in periods with a length varying from 400
to 1,400 years. This naturally affects the results, which will necessarily be different
than if shorter time periods, e.g. individual archaeological cultures, were used. If
shorter periods (individual cultures) were applied, the resulting map would probably be too fragmented. On the other hand, if the time spans were too long, we would
face the risk of losing indications of sudden major changes in the settlement structure.
The author has at least tried to not combine such periods into one time unit, which
could have a completely different extent of settlement: it is obviously necessary to
have some prior knowledge of the data in order to define time intervals suitably.3

3

Just for the record: when determining broader chronological categories, the current research prefers the
categories of conventional archaeological terminology to the logic of the past development. Therefore, for
example, the Prague-type culture (c. 580-700 AD) is understood as part of the Middle Ages, despite the
fact that its cultural manifestations and extent of settlement zone are entirely consistent with prehistoric
cultures (for this reason, our summaries associate it with the Roman and Migration periods).
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Bohemia (a historical territory that no longer exists today as a political entity) with
an area of about 52,000 square km has been divided into 2,117 squares. Approximately 20% of the territory is situated lower than 350 m ASL (traditionally understood as the boundary of optimal economic conditions), another 44% at an altitude
of 350-500 m, while the remaining 36% above an altitude of 500 m, with a total maximum of 1,603 m ASL.
Table 11.2 and Fig. 11.4 show the extent of the settlement zone in Bohemia
expressed in the number of squares with archaeological evidence of the selected
periods. It is obvious that data for the Palaeolithic and Mesolithic periods are basically
irrelevant. Finds from these periods do not show a settlement zone that could have
been continuously inhabited during the given time span, but rather they document
scattered traces of human activities preserved due to the selective influence of postdepositional processes. The resulting image is, on one hand, a palimpsest of
fragments of various past cultures and different settlement strategies, on the other, an
image strongly reduced by archaeological transformations (cf. Fig. 11.7A).
The curve displays relatively stable values since the Neolithic period, but with
just two slumps: a greater one in the Late Eneolithic and a smaller one in the Roman
and Migration periods and in the Prague-type culture (= EM1). The given data show
that approximately 25-40% of Bohemia (500-800 squares) was inhabited throughout

Tab. 11.2 The extent and density of settlement remains in Bohemia from prehistory up to the
present, expressed by numbers of 5 × 5 km squares. The data were used for Fig. 11.4.
1

2

3

6

No. of Squares with
components

7

Percent of the
territory covered

Squares
Squares
All
Well
with
with well
components recorded
component recorded
components
components

Period

Palaeolithic-Mesolithic

PAME

535

434

25.7

20.9

Neolithic

NE

747

555

35.9

26.7

Early-Middle Eneolithic

EN_PM

644

483

31.0

23.2

Late Eneolithic (Beaker cultures)

EN_LA

313

240

15.0

11.5

Early-Middle Bronze Age

BR_EM

577

497

27.7

23.9

Late-Final Bronze Age

BR_LF

796

699

38.3

33.6

Hallstatt Period

HA

746

666

35.9

32.0

La Tène Period

LA

732

626

35.2

30.1

Roman, Migration & EM1 periods

RMEM1

565

453

27.2

21.8

Early Medieval 2-4

EM

1043

888

50.1

42.7

High-Late Medieval periods

HM-LM

1744

1520

83.8

73.1

Modern-Industrial periods

MO-IN

1544

1497

74.2

72.0
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Fig. 11.4 Development of the settlement zone in past Bohemia measured by the number of squares
5 × 5 km with documented archaeological finds. All components recorded in the AMCR (blue); components from “well-recorded” fieldwork events (red; see the text), and the numbers calculated by
extrapolation of the ratio of “new” versus re-discovered squares (green; see the text).

agricultural prehistory (with the exception of the two above-mentioned periods). The
settlement zone substantially expanded in the Early Middle Ages (up to 50% of the
territory), in the High/Late Middle Ages (83%), and, furthermore, in the Modern/
Industrial Period. The entire territory was completely inhabited during the latest time
span. It is only due to the fact that archaeological finds from the latest period were
not, until recently, systematically gathered and recorded that the table does not
corroborate this statement (does not yet show 100%).
The most significant difference between our results and conclusions drawn by
D. Dreslerová and P. Demján (2015) is in the evaluation of the Early to Middle Eneolithic periods (c. 1,400 years). Our conclusions are not surprising as far as the data
displayed in a rough grid (in a spatial but especially chronological sense) are
concerned. If, however, the perspective of individual archaeological cultures is
applied (as done so by the above-mentioned authors) the results would be different.
The finds of individual archaeological cultures have a mutually different spatial
distribution and they often do not cover the whole settlement zone of Bohemia. It
may indicate that, in fact, a series of deeper changes of the settlement structure is
hidden within this period and is not detected by the data on the general level. On the
other hand, however, the data split into shorter segments are less numerous, and,
therefore, potentially more burdened with random variability. Here we face for the
first time the common dilemma of today’s archaeology: is a generalizing approach in
which the missing data are ignored and bridged by a pre-formulated model more
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correct than an approach based on more respect for empirical data that can, however,
disguise general trends? Is the observed variability in some data accidental, and,
therefore, advisable to be neglected, or, vice-versa, important and so it must be dealt
with? Part of the answer may lie in the way the available data are evaluated in terms
of their representativeness and completeness; this aspect is described in detail in the
next chapter.
Table 11.2 and Fig. 11.4 also display differences between the number of squares if
all the components are taken into account or just components from the “well-recorded
fieldwork events”. This concept has been considered in order to mark data coming
from newer and, therefore, more reliable fieldwork evidence, usually having a known
author (fieldwork director) and date of execution; the total of these components is
67,865. Both curves have essentially the same course, but their absolute values are
somewhat different (by 3-10%). This difference can be explained quite simply: the
larger set of components corresponds to a larger territory. If this is true, however, it
means that even worse documented events still contain some relevant information
and the overall extent of the settlement zone has not yet been conclusively delimited. This may also mean that next archaeological fieldwork will most likely lead to
new data in terms of the spatial extent of the settlement zone and, thus, change our
current notion of the settlement extent. This issue is discussed below in the text.

11.5 THE UNKNOWN HORIZON OF OUR KNOWLEDGE
The preceding paragraph has led us to the question of how complete are the data
that are currently at our disposal. It is certain that these data are not yet complete,
and, at the same time (and what is much worse), the degree of their completeness
can be different for each of the periods under study.
The seemingly hopeless situation can be resolved in the following manner. Let’s
assume that the archaeological fieldwork provides information about the past
settlement units in the form of an essentially random selection from their original
number. Several new units always appear in each phase of fieldwork and, in a
number of cases, a certain number of already known units are “re-discovered”.
Although the original absolute numbers of settlement units may vary greatly in
individual archaeological periods, one thing is certain: in the course of the ongoing
fieldwork, the proportion of “new” data should decrease in relation to the data
obtained from units captured earlier. From the ratio of “new” to “re-discovered” units
and the number of units known from the previous fieldwork we can quite easily
calculate what portion of units still remain undetected, or in other words, what is the
total original number of settlement units belonging to the given archaeological
period.
The given procedure can be illustrated by the following example. In the first
phase, 100 “squares with settlement” (if the method described in the previous
chapter is applied) are detected by fieldwork, and since it is the first stage of our
study, all information can be regarded as “new”. If in the next phase, another 100
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squares with finds from the given period are explored and among them 80 “new”
and 20 “re-discovered” squares appear, then the total number of squares in the
appropriate settlement zone can be estimated at 500 (100 squares discovered during
the first phase of fieldwork constitutes 20% of the total). The gradual development of
values in this theoretical model is illustrated in Fig. 11.5A. Here we can see how the
ratio of “new” squares to “re-discovered” ones changes during the subsequent phases
of hypothetical fieldwork. Various courses of the curves do not depend on the
absolute total number of squares or on the explored units themselves, but on the ratio
of these two variables (the same values can be achieved if either 100 squares from
the total of 500 squares are examined or if 200 squares are examined out of 1,000).
Fig. 11.5A shows the curve of the ratio between “new” and “re-discovered” units for
situations with varying ratios (10:1, 5:1 and 2:1) between the total (original) number
of units and the number of explored units (in each phase).
A conclusion can be drawn from this example: if one-tenth of the total (original)
number of units are randomly captured at each phase of the fieldwork, about 40% of
the units will still be missing after ten phases of fieldwork. If one-fifth of the units are
repeatedly examined (tenfold), the amount of missing units drops in the end to
approximately 13%. And, if one-half of the units are explored every time, then
already at the sixth repetition more than 95% units will be captured.
The total assemblage of 67,865 components for which we have been able to
determine the date of their performance (so-called “well-recorded fieldwork events”)
have been evaluated in this way. The components were arranged according to the
year of fieldwork (within the same year, they were arranged pseudo-randomly,
according to cadastre names). Furthermore, the whole assemblage was divided by
deciles into ten equal parts (fieldwork phases), each containing 6,786 components.
The components were assigned to individual map squares, and the appropriate fieldwork phase was ascertained for each period and square, when the given period was
documented for the first time in the given square. Thus, we could determine for each
fieldwork phase and archaeological period how many “new” and “re-discovered”
squares it produced.
More or less identical curves of the changing ratio of “new” and “re-discovered”
squares of the given periods can be seen in Figs. 10.5B and 10.5C. Up to the 4th step
(1980s), most curves basically coincide with the theoretical curve calculated for the 2:1
ratio (total number of squares/number of explored squares). This may mean that we
should essentially know the entire extent of the settlement zone for the respective
periods already since the 6th step. However, this is not the case. Roughly from the 5th
step, all curves are rising to a level corresponding essentially to a shape characteristic of the 5:1 ratio of the variables mentioned. Thus, the number of undiscovered
squares may be, even after the 10th selection, estimated at higher than 10% for the
majority of periods, and in the case of the Early and Middle Eneolithic even at 26%.
It is therefore quite clear that the described process still has its problems. They are
particularly evident in the fact that the selection of squares during fieldwork has
never been conducted in a completely random way. For a variety of reasons, fieldwork may have deliberately returned to the same places as in the previous steps, and
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Fig. 11.5 Percentage of “new” evidence (squares) identified in several subsequent phases of fieldwork. A: Theoretical model for situations in which the ratio of the total number of settled squares
(unknown) to the squares with finds discovered in the given fieldwork phase is 10:1 (blue), 5:1 (red),
and 2:1 (green). The dashed line indicates values for the Neolithic. B-C: Values calculated from the
AMCR data (total: 67,865 records of “well-recorded” fieldwork events). For chronological abbreviations, see Tab. 11.1.
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these fieldwork events should not be included in our calculations. This problem can
be eliminated in the course of a more detailed data analysis in the future, but it would
be quite tedious. Thus, our results allow comparisons between particular periods,
but the estimation of the total extent of the settlement zone is less reliable. The change
of the curve’s course that is seen from the 4th step onwards can most likely be related
to the introduction of large-scale rescue excavations and surface collections in the
1980s, the distribution of which was probably more similar to random sampling than
it used to be in the preceding fieldwork periods and research strategies.
The above-mentioned method captures the different distribution of the Palaeolithic/Mesolithic and the Modern/Industrial times when compared to the other
periods. In the first case, new finds are continuously mounting during the subsequent fieldwork steps, but the ratio of yet undiscovered data is still too large. In the
second case (Modern/Industrial periods), the finds have begun to be recorded only
recently and therefore the curve was much higher until around the 7th step of fieldwork and only later started to fall rapidly.
We may therefore conclude that, according to our estimates, we perhaps currently
know about 80-90% of the extent of the past settlement zone in Bohemia (with the
exception of the Palaeolithic/Mesolithic periods). We cannot, however, exclude that
this estimation is a bit overstated as a result of the character of past archaeological
fieldwork that can probably not be considered a random sampling process. This
method, however, allows comparisons between individual archaeological periods.
This is significant mainly for the Early and Middle Eneolithic, the values for which
differ somewhat from other prehistoric periods and indicate that the still unknown
portion of the data can be higher in this part of prehistory than in other periods (26%
for the Early to Middle Eneolithic; 11% for the Neolithic and 9% for the Late/Final
Bronze Age). This may be the result of various factors, most of which were already
mentioned above (see Excursus).

11.6 THE EVIDENCE OF SPATIAL CONTINUITY
In the course of fieldwork progress, not only the ratio between “new” and “rediscovered” spatial (settlement) units changes but also the characteristics of their
spatial arrangement. We can assume4 that originally the populated area consisted of
one or more settlement zones with the continuous occurrence of settlement units.
A thoroughly surveyed settlement zone should, therefore, create a large cluster of
spatial data. Simultaneously, it is most likely that the more fragmentary our
information on the settlement zone is, the lesser the tendency towards clustering we
may observe – in extreme cases, there might even be no clustering at all. A variety of
statistical methods can be applied to determine the degree of spatial clustering; a
very simple method that provides adequate results will be applied in this chapter.

4

The author would like to explicitly point out that this is a theoretical assumption and not an empirical fact.
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Any spatial distribution of data can be described by two values: its surface area
and its perimeter. For example, a square 10 by 10 km has a perimeter of 40 km while
a rectangle with sides of 1 by 100 km has a perimeter of 202 km (although the area of
both shapes is the same). If we divide this shape into 100 spatially separate 1 x 1 km
squares, their overall perimeter would actually reach up to 400 km, i.e. ten times more
than if they were merged into one large figure. Therefore, the degree of clustering of
the settlement zone must somehow be reflected in the ratio of its area and its
circumference.
As far as the raster display of the settlement zone is concerned, the area of a
settlement zone can be measured by the number of grid squares (measuring, in our
case, 5 by 5 km), and its “perimeter” by the number of neighbouring vacant squares.
The area of an isolated square has the value of 1, and its “perimeter” the value of 8
because it adjoins eight other squares. If a settlement zone has a regular square shape
covering 100 squares, its “perimeter” reaches the value of only 44. If, however, this
zone consists of 100 squares scattered in the space so that they are separated from
each other by other at least two empty squares, the “perimeter” value of the entire
settlement zone would be 800, i.e. roughly eighteen times greater.
A theoretical “minimum perimeter” value can be calculated from the number of
populated squares of each period, provided that the respective settlement zone
creates a continuously covered square. In that case, the “perimeter” value corresponds to the maximum (theoretically possible) clustering of the data. A buffer zone
can then be created in the GIS environment around the actual map of the settlement
zone with the width of one square (Fig. 11.6A). The number of squares in such a
buffer can then be compared with the theoretical “minimum perimeter” value: the
obtained figure indicates how many times larger the observed buffer is than the
theoretically smallest buffer for the given number of squares. The lower this figure is,
the closer the observed shape of the settlement zone gets to a continuous cluster.
The two following factors influence the resulting “perimeter index”: (i) the shape
of the settlement zone, and (ii) its data coverage continuity. The first factor can be
neglected because even if we cannot accurately describe the original zone’s shape
(and it was definitely not a square), the shape should be, in principle, similar for all
periods. Differences in the observed values of the “perimeter index” can, therefore,
primarily be understood as the evidence of a different degree of clustering of the data
or – in other words – an indication of the degree to which the map of the settlement
zone is already complete.
The results (Fig. 11.6B) show that the most complete settlement data probably
come from the Middle Ages up to the present. In contrast, the least complete data
belong – as could be expected – to the Palaeolithic and Mesolithic periods. It is, of
course, more important that the values for the Late Eneolithic up to the La Tène
Period are more or less the same (only slightly below the figure for the Neolithic).
Thus, even though we do not know the entire original extent of the settlement zones
for these periods, their available values can be legitimately compared. However, it
should not be missed that this is probably not the case for two other time periods for
which the next highest values are attested: the Early to Middle Eneolithic and Roman
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Fig. 11.6 Principle of the “perimeter index” calculation used for the evaluation of spatial continuity
of the settlement zone. A: Squares with documented archaeological finds (violet) and buffer zones
(green). B: Values of the “perimeter index” calculated for individual archaeological periods.
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to Migration periods, including the Prague-type culture. This may be read, in fact, as
another indication that the evidence of these periods is still relatively less complete
(compared to other archaeological periods) and a more substantial increase in data
may be expected in the future. This should also be understood as a warning for our
attempts to compare settlement data from different periods at their face value on the
basis of present-day knowledge.

11.7 SETTLEMENT IN SPACE AND TIME
The AMCR data assemblage need not be evaluated only in terms of its static formal
characteristics; it is even more interesting to see how these data play out in the context of their geographical setting and follow the trends of the gradual colonisation of
the country. One possible approach is demonstrated in the following paragraphs.
Synoptic maps of the settlement zones of individual periods (Figs. 11.7, 11.8) clearly
illustrate the gradual settlement spread in Bohemia. The maps are designed in such
a way that an earlier historical period always overlaps the later, i.e. so that the
regions that were inhabited in an individual period for the first time (provided that
the settlement zone of the later period is larger) become immediately apparent. Thus,
the logic of the prehistoric and later colonization of the country is identified and
visualised, of course, to a certain level of generalization. The map series is divided
into groups (sequences) which always begin with the period of minimum settlement
extent. In the context of Bohemia, this creates three synoptic maps, starting either
with the earliest agricultural settlement (Neolithic) or with the periods of two major
withdrawals of the settlement zone (or “collapses”, to use the term that has recently
become popular – cf. Bárta – Kovář et al. 2011), namely the Late Eneolithic and the
Migration Period.
The Palaeolithic and Mesolithic periods are displayed separately (Fig. 11.7A).
Hunter-gatherer populations occasionally used the entire territory of the Czech Basin,
the natural conditions of which dramatically changed over tens to hundreds of thousands of years. Climate fluctuations influenced the vegetation cover, and tundra,
steppe and forest biomes alternately occurred here; hand in hand with these changes,
subsistence strategies also transformed. The people permanently migrated and
utilized all available resources. The number of currently known sites in Bohemia (just
several hundred) represents only a tiny fraction of the original settlement remains,
given the overall duration of the time span. The available record is just a palimpsest
of different settlement systems, and, in particular, a picture largely modified by longactive landscape transformations – post-depositional processes. Just as a matter of
interest, we also display on this map the quantity of fieldwork components belonging to individual map squares (ranging from 1 to 55).
After the end of the last Ice Age, the climate became warmer and when the
earliest Neolithic cultures emerged (in the 6th millennium BC), Bohemia was mostly
covered with mixed broad-leaved forest that had to be cleared to establish fields.
A large amount of work had to be invested in creating the agricultural landscape.
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Fig. 11.7 Settlement remains from the Palaeolithic to the Mesolithic (A), and the Neolithic to the
Middle Eneolithic (B). Both an increase and decrease in the settlement zone may be observed in some
regions.
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Fig. 11.8 Map of the settlement zone for the Late Eneolithic up to the La Tène Period (A), and for
the Roman Period to Modern era (B). Layers of individual periods are arranged in such a way that
earlier periods (of lesser extent) overlap the later. Thus, the process of the gradual increase in the
settlement zones is highlighted.
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This was probably the main reason a stable settlement network had begun to form,
demonstrating the long-term continuity of the landscape (Kuna 1998). The spatial
distribution of Neolithic sites on the map of Bohemia suggests that agricultural
settlement began in the fertile lowlands of the northern part of the country, mostly in
areas below 350 m ASL. Previous researchers often described this territory as the “old
settlement zone”. It is noticeable, however, that the first settlers spread their sites
(albeit quite sparsely) along major rivers in all the other main parts of the country as
early as in the Neolithic.5
It seems that the settlement zone, as a whole, slightly expanded during the Early
to Middle Eneolithic, especially in south and west Bohemia. However, this claim may
be challenged by pointing to the uncertain development continuity in this particular
period (for further details, see above). This period of time is in fact characterized by
strong cultural fragmentation, and its individual phases varied from each other in
terms of settlement patterns, culture, and perhaps even ethnic structure (Neustupný
ed. 2008).
It is quite clear that a “collapse” of the settlement zone occurred in the course of
the next period (in the Late Eneolithic: Corded Ware and Bell-beaker cultures) and the
settlement significantly withdraw from all regions with the exception of central,
northwest, and to some degree also east Bohemia (Fig. 11.8A). In this case, it does
not seem plausible that the smaller extent of the Late Eneolithic settlement zone can
be caused by secondary factors (see Chapter 11.5), and, therefore, its explanation has
to be looked for in a historical process.
The settlement zone began to grow again in the Early Bronze Age (Fig. 11.8A).
Continuously inhabited regions in west and south Bohemia appeared, and they were
separated from the “old settlement area” by empty or sparsely populated strips of
land. In contrast, east Bohemia remained inhabited rather sparsely.
In the Hallstatt and La Tène periods, settlement progressed even further,
especially along the perimeter of the south Bohemian settlement region. This progress
was perhaps motivated by, for example, the search for new raw materials
(cf. Dreslerová – Demján 2015). The settlement spread into new areas is clearly visible e.g. in the regions between the middle Vltava (Moldau) and the Otava rivers
(i.e. between the south and west Bohemian regions). Unlike in previous periods, the
settlement in the region of the upper Ohře River disappeared.
Another withdrawal of the settlement zone occurred at the end of the La Tène
Period and probably followed an economic and social collapse at that time. This
relationship, however, can probably not be regarded as fast and straightforward. The
maximum reduction in the settlement zone is not evident immediately after the
expected collapse (i.e. in Early Roman times), but only a few centuries later, during
the Migration Period.
5

In this respect, it is significant that, for example, traces of Neolithic activities were found in the areas of
all major cities (regional capitals) in Bohemia, i.e. in areas that have proved to be important throughout
history and acquired dominant social positions. In contrast, the wider surroundings of some of these cities
were inhabited only much later.
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Since the Early Middle Ages, the inhabited area has been continuously (though
not steadily) growing again (Fig. 11.8B) up to the present. Previously unused land
was systematically colonized mainly in High Middle Ages, both within the
previously populated areas, and on their margins. Gradually, the majority of areas
separating the (relatively isolated) prehistoric settlement zones were inhabited, as
were the foothills of the border mountains. However, the whole territory of Bohemia
was fully utilized and covered by human settlements only during the Modern Era
and Industrial Period.

11.8 DEMOGRAPHIC IMPLICATIONS
We mentioned in Chapter 11.2 that the size of the settlement zone reflects, to a certain
extent, the overall population size. However, the relationship of both of these variables cannot be straight because other factors influence it such as settlement unit
mobility (its increase correlates to the growth of archaeological remains) and the
average size of communities.6
It is believed that a regular network of settlement units (community areas) inhabited by small communities of a few families, i.e. 15 to 20 people, represented the
fundamental constituent of the prehistoric agricultural landscape. Settlement/
community areas followed the courses of rivers and streams in mutual distances
varying from 1 to 3 km. The extent of individual community areas (based on the
observed settlement density in well-explored regions) is usually estimated at 3-10
square km. Thus, if Bohemia was covered with 500-1,000 populated squares of 5 × 5
km, it could be simultaneously inhabited with several tens of thousands of people.
Since the total number of community areas could, however, vary and generally probably just slightly grew in time, we can estimate that the population of Bohemia could
in some periods of prehistory even approach 100,000-200,000 people.
A fundamental change occurred during the Middle Ages, when a deep social
transformation took place and settlements with large concentrations of people
emerged (especially larger villages and towns). As a result of economic and social
transformation, the population began to grow faster than the extent of the settlement
zone. We assume that around 1000 AD approximately 400,000 people lived in
Bohemia, about twice as many around 1200 AD, and two centuries later (around 1400
AD) five times this number (i.e. 2 million). Furthermore, estimates cite 3.1 million
people living in Bohemia at the end of the 18th century, and, finally, the size of the
present population (about 6.5 million people) was reached in Bohemia in the 1920s
(according to various sources, especially Dreslerová 2011).

6
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11.9 THE CHANGING DENSITY OF SETTLEMENT REMAINS:
ENVIRONMENTAL REFLECTIONS, A STRUCTURED PROCESS
OR RESEARCH ARTEFACT?
If the maps of settlement zone of different periods are placed one upon another and
counted together (with each map assigned the value of 1) an interesting result can be
reached. The resulting map (Fig. 11.9A) then displays values from 1 to 10, which
correspond to the number of periods attested at the given place.7 Moreover, the raw
result was smoothed by applying the low-pass filter in the 3 × 3 grid to obtain an
image which is not only more elegant and understandable but also free of random
variations (Fig. 11.9B).
The later map in particular demonstrates an interesting fact. The summarization
of settlement evidence from various periods of time indicates certain regularity,
i.e. the existence of stable settlement regions visible as clusters of settlement remains
and separated from each other by areas in which the density of archaeological
remains is lower (Fig. 11.9B). Of course, this is not entirely surprising since these
concentrations of settlement remains probably correspond to the general geographical and geomorphological structure of the territory. This map supports the traditional model of the “old settlement area” (“core areas” by D. Dreslerová), i.e. a region
(regions) located in the territory with the most favourable climate (Figs. 10.1, 10.6).
In our case, regions 1, 2 and 6 in Fig. 11.10 (i.e. central Bohemia, north Bohemia, and
the lower Berounka River basin) can be included in this area.
However, archaeological evidence that does not fully correspond to such an
unambiguous explanation may be significant. For example, there are regions characterised by a suitable climate (zone 3 in Fig. 10.7) in west and south Bohemia (regions
3-4 in Fig. 11.10) that are lacking, however, the density of archaeological finds
comparable with central Bohemia. On the other hand, some areas with the highest
settlement remain density (e.g. the lower Berounka River region, region 6 in Fig.
11.10) may be characterized by poorer soils, etc. (The question of whether the better
soils themselves are the cause or the consequence of the intensive and long-term agriculture must be, of course, left for specialists.)
Of particular interest is also the spatial separation of the east Bohemian region
(no. 5 in Fig. 11.10), which is among the most densely populated parts of Bohemia,
but only at the beginning of the agricultural period, i.e. in the Neolithic (Fig. 11.7B).
Since the Eneolithic, this region began to be somewhat detached from the core area,
and the synoptic map even shows that from central Bohemia (no. 1) it was separated
by a belt of territory in which the density of archaeological evidence is quite low. This
phenomenon cannot be simply explained by climate and soils. The hypothesis of E.
Neustupný (1988) on an ethnic boundary existing between central and east Bohemia
throughout major parts of prehistory could again be considered, corresponding to

7

Periods from the High Middle Ages up to the present were omitted, since their traces exist basically everywhere.
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Fig. 11.9 Synoptic grid map of the settlement zone in Bohemia, including data from the Palaeolithic
up to the Early Middle Ages (altogether 10 periods). A: Sum of the maps (values between 0-10); B:
previous map after a low-pass filtering in the 3 × 3 m square grid).
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Fig. 11.10 Map of the settlement regions derived from Fig. 10.9B. 1: Central Bohemia; 2: Northwest
Bohemia; 3: West Bohemia; 4: South Bohemia; 5: East Bohemia; 6: Valley of the lower Berounka River;
7: Upper Ohře River region; 8: Sázava River region and its surroundings; 9: Southeast Bohemia; 10:
“Easternmost Bohemia”; 11: North Bohemia.

the fact that this area often separated two different cultures or cultural complexes in
prehistory (e.g. the so-called Middle Danubian and Lusatian Urnfield complexes in
the Late Bronze Age). A spatial separation of the neighbouring settlement regions
could, therefore, stem not only from environmental factors but also from the character of the social and cultural networks.
Authors interpreting observable settlement patterns in a large scale often assume
that (i) the currently available archaeological evidence is essentially quantitatively
reliable, and that (ii) the properties of the natural environment (conditions of agricultural production combined with an abundance of raw materials) belonged to the
most fundamental factors influencing population density. However, the situation
may be more complex. Although the sparse settlement network could have led to a
lower sum of archaeological data in total, it should not have a substantial impact on
our evidence if a larger analytical grid is applied (as is in this chapter) and settlement
is mapped just like the presence or absence of data within such a grid. Nonetheless,
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there are obvious differences in archaeological data densities even if such an approach
is used (Fig. 11.9B). This may be caused by the fact that the density of the past settlement was so sparse that it affects the probability of archaeological evidence even at
the level of large grid cells. This would, however, mean that our current knowledge
of the settlement zone must still be far from a comprehensive image in terms of space
(there could be more still undiscovered spatial units – squares). If we accept this
assumption, we should be careful about the first of above-mentioned theses, namely
that the already existing data provide relatively sound evidence of the past (although
relative) settlement intensity.
Generally, a lower intensity of settlement remains in some regions (Fig. 11.9B) can
also be explained by the fact that the settlement was more frequently interrupted (it
was “sparser” in time). That would, however, mean that the area of Bohemia represented since the beginning of agricultural prehistory a kind interconnected system of
centre and periphery.8 Due to these links the peripheral regions may have served
mainly (or rather, among other things) as “reserve” areas for the centre, and were
inhabited more intensively whenever the population density in the central area grew.
Settlement fluctuations within the agriculturally less favourable “peripheral” areas
would not, then, be dependent on natural conditions and climate variations but
primarily on the demographic trends in the “centre”.
Maps (Figs. 11.7-11.9) suggest that the agricultural colonization of Bohemia began
in Neolithic times in the core areas, and the population again returned there at least
twice in the following prehistory, definitely during the major “collapses” of the
settlement system (during the Late Eneolithic and the Migration Period). However,
it is possible that there were more similar settlement withdrawals, albeit of smaller
extent. Even such a process could today be observed in an overall lower number of
archaeological finds in the periphery areas, and, therefore, less archaeological “visibility” of certain segments of the past within them. Such a system could theoretically
have been under way even across archaeological cultures and other processes like
migrations, climate and environmental changes, etc.
But there is a third option for understanding the observed archaeological pattern.
Couldn’t certain properties of our data themselves be unexpected products of today’s
relationships between the centre and its periphery, which they, then, seemingly
confirm the past? Isn´t it possible that the available archaeological map is a modern
“artefact” reflecting the method and pattern of our fieldwork rather than the past reality?
Let’s calculate the number of squares with documented archaeological finds for
each region and for the whole period ranging from prehistory to the Early Middle
Ages. Each square with finds (Tab. 11.3, col. H) can be assigned by the average

8
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It is difficult to avoid the perspective of later history and contemporary situation. We cannot deny that the
present population and settlement density pattern of Bohemia is quite similar in certain aspects to what
we see in our maps of the prehistoric settlement. Besides, the key position of central Bohemia with Prague
as the economic and political centre of the whole country has been never challenged in any other historical
period back to the Early Middle Ages. This fact itself probably represents a unique example of the landscape continuity on a large scale.
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Tab. 11.3 Characteristics of individual regions of Bohemia with regards to some of their environmental characteristics (altitude) and the density of archaeological data.

A
Region

B

C

D

Sq.kms

Squares
(total)

E

F

G

H

Squares with Squares with
finds (AMCR) finds PA-EM

Altitude zones (%)
<300 m 300-500 m >500 m

1 - Central Bohemia

6500

260

63.3

36.4

0.3

255

215

2 - NW Bohemia

5450

218

41.9

37.7

20.4

204

142

3 - W Bohemia

7050

282

0.0

56.6

43.4

255

135

4 - S Bohemia

11800

472

0.6

48.7

50.6

414

213

5 - E Bohemia

9425

377

38.2

37.1

24.7

344

182

6 - Berounka

1250

50

3.9

81.8

14.3

49

27

7 - Upper Ohře

2600

104

0.0

24.9

75.1

64

11

8 - Sázava

4050

162

2.8

56.3

40.9

133

21

9 - SE Bohemia

1300

52

0.0

6.0

94.0

31

5

10 - EE Bohemia

1400

56

0.0

23.1

76.9

37

9

11 - N Bohemia

2100

84

12.6

65.1

22.3

64

3

52925

2117

19.8

44.2

36.0

1850

963

K

L

M

N

TOTALS
I

Region

J

Avg. no.
of
Fieldrecorded
work
periods
events
(PA-EM)
per sq.

Fieldwork
events
per sq.

O

P

Q

CompoNegative
Compo- Compo- nents
Negative
observanents
nents
PA-EM
observaPA-EM PA-EM per sq.
tions
tions
(total) per sq. and
per sq.
period

K/C

M/H

M/H/J

P/C

1 - Central Bohemia

7.0

29324

115.0

15761

73.3

10.5

9523

36.6

2 - NW Bohemia

7.0

11785

57.8

9396

66.2

9.5

423

1.9

3 - W Bohemia

4.5

6419

25.2

2744

20.3

4.6

1071

3.8

4 - S Bohemia

4.4

10282

24.8

4367

20.5

4.6

1277

2.7

5 - E Bohemia

4.8

27713

80.6

6216

34.2

7.0

4290

11.4

6 - Berounka

6.1

2851

58.2

1119

41.4

6.8

1055

21.1

7 - Upper Ohře

2.3

822

12.8

89

8.1

3.6

71

0.7

8 - Sázava

2.3

2698

20.3

187

8.9

3.8

887

5.5

9 - SE Bohemia

2.2

313

10.1

50

10.0

4.5

39

0.8

10 - EE Bohemia

4.1

959

25.9

118

13.1

3.2
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3.4

11 - N Bohemia

2.7

746

11.7

32

10.7

4.0

176

2.1

TOTALS

93912

40079

19005
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number of periods, (col. J) which varies from 1 to 10. In this regard, there are obvious
differences among the regions. Regions in the core area reach the values of 6-7 (and
we may predict that this figure will increase with further research); west, south, east,
and “easternmost” Bohemia fluctuate between 4 and 5, and the values in other
regions that are considered even more marginal range between 2 and 3. This
evidence seems logical, and can be related to the processes mentioned above.
On the other hand, the large disparity in the total amount of archaeological fieldwork events between different parts of the country (Tab. 11.3, col. K) cannot be overlooked, even when the negative observations (col. P) are not considered. One square
with documented finds located in the core area can contain evidence of 58 to 115
archaeological events, while in south and west Bohemia just around 25 (col. L).
Logically, one archaeological period is documented per square by an average of 7-10
components in “central” regions, while in south and west Bohemia by only 4.6
components, as in the most marginal (peripheral) regions (col. O, regions 7-11). Therefore, we may suggest that the lower observed density of archaeological data can also
be associated with an overall lower intensity of archaeological fieldwork. In this
regard, it is completely meaningless whether the lower intensity concerns the fieldwork as such, or the submission of information to the central database.
Nevertheless, many uncertainties still remain. How many entries in the AMCR, in
fact, relate to the same archaeological event? How is an increase in component
density transformed into units of a larger size? And furthermore, do a smaller
number of entries in the AMCR mean (i) a smaller number of construction and
mining interventions (i.e. lower intensity of the current industrial activities in the
landscape); (ii) a lower percentage of field interventions supervised and examined by
archaeologists (i.e. lower density of archaeologists); (iii) a lower share of field interventions with documented archaeological finds (i.e. a lower density of archaeological finds); or (iv) a lower willingness of local archaeological communities to
report their results (i.e. lower density of information production)?
It is very plausible (and also frustrating because a similar situation is quite
frequent in archaeology) that all the above-mentioned factors are combined, but it is
not easy to determine which of them works more and which one less. For example,
altogether 15,098 planning permissions were issued in central Bohemia in the year
2014 with 3,904 registered archaeological fieldwork events (i.e. 26% of all fieldwork
events; cf. Chapter 3, Tab. 3.1). On the other hand, 6,271 authorized construction
interventions were conducted in the same year in the South Bohemian Region (with
a greater area than central Bohemia) with 615 archaeological fieldwork events
(i.e. less than 10% of the total number). It seems that the intensity of construction and
other industrial activities as well as the intensity of archaeological fieldwork
decreases with the distance from the centres of the country (Prague, central Bohemia
and the mining region of northwest Bohemia); it can therefore be assumed that both
factors are interrelated and their effects are multiplying.
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11.10 CONCLUSION
Even though AMCR data represent an extremely rich source of information, it seems
that their proper evaluation is just at the beginning. While it may not always be
obvious at first sight, the data hide a series of patterns that do not originate in former
settlement processes but are caused by secondary factors. Depositional processes (in
the broader sense, i.e. including so-called pre-depositional transformations), and
characteristics of the archaeological fieldwork itself rank among the most significant
factors.
Although the newly applied methods evaluating the available data by means of
various sophisticated statistical procedures may be inspiring, in our view they
represent only “cosmetic” modifications to the data and bring little increase in their
explanatory potential. In fact, they do not eliminate the fundamental distortion which
the data includes due to the factors described in this paper.
However, there are some starting points that do not require complicated procedures. For example, one such simple but efficient method is the transformation of
archaeological data into a relatively coarse grid (both spatial and chronological) with
only two distinguished states of presence or absence of the attribute under study.
Even though we risk losing part of the information, on the other hand, we can
remove a large portion of the secondary variability which only covers and hides
significant general trends in our data. Besides, analytical units of this type are
convertible into units of the former living culture (settlement/community areas or
their clusters – micro-regions). Therefore, they can be examined as samples of the
past settlement networks and their environmental, historical and cognitive links may
be addressed.
A shift in the theory of archaeology rather than its methodology can be seen as a
key point of departure for the future. It is necessary to develop the theory of past
settlement processes and to learn about their quantitative aspects in the context of
formative processes. Obviously, in this respect archaeologists have to navigate their
quest between two monsters – between the “Scylla” of generalizing models that do
not say anything new, and the “Charybdis” of empiricism that overwhelms us with
a quantity of data without any chance of understanding them. Such a quest is very
difficult, but mythology claims that one may succeed.
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