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This article is focused on the deliberate orientation of longhouses observed within the wide area of the
Linear Pottery culture (LBK) and succeeding cultures (post-LBK). Spatial analysis is based on the
assemblage of 1546 buildings, whose purpose it was to attempt to cover the whole area of longhouse
distribution. Despite variability, which considerably increased over time, the alignment of house
entrances towards the south or south-east was observed. The widely accepted theory of house alignment
towards the ‘ancestral homeland’ is therefore challenged by a new hypothesis, which sees orientation
governed by the celestial path of the sun. Using 3D-modelling of light-and-shadow and solar impact,
sun alignment is discussed as an integral element of the longhouse concept already present by the time of
its genesis. The tendency of aligning longhouse entrances towards the east, which emerged during the
LBK expansion westwards, is considered to be a regionally limited pattern, as no analogical shift was
observed in the eastern areas of longhouse distribution.
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INTRODUCTION

Longhouses became one of the most sig-
nificant and iconic features of the Linear
Pottery culture (LBK, c. 5500–4950 BC)
introduced by the first farmers to Central
Europe and beyond. At the height of its
distribution, longhouse architecture could
be found within a wide area ranging from
the Paris Basin in the west to the Dnieper
riverbanks in the east. Nevertheless, the
essential elements remained unchanged: a
quadrangular ground plan; emphasis on
length; (main) entrance located in the
gable wall; non-load-bearing construction
of the side walls counterbalanced by a
number of inner posts (beyond the
demands of structural stability), which
were spatially arranged in rows of three;

and, last but not least, the longitudinal
axis of house was deliberately set in spe-
cific cardinal direction (Coudart, 2015:
320). Apart from these fundamental
points, LBK architecture could be surpris-
ingly variable, particularly in the later
phases (here referred to as classic and late
LBK), when the emergence of regional
groups can be distinguished, especially in
pottery decoration. Despite development
escalating at the turn of the sixth and fifth
millennia with the beginning of new,
autonomous post-LBK cultural entities,
the essential longhouse concept persisted,
even if in a modified form. In this respect,
only two attributes of the longhouse
concept can be pronounced as truly inde-
pendent of chronological and regional
development: the elongated shape and
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deliberate orientation (Koncělová &
Kveťina, 2015: 438). These elements stress
the indisputable emphasis that longhouse
builders put on the positioning of their
houses.
The origin and meaning of orientation

have been addressed by many scholars, using
various tools such as ethnographic parallels,
statistical analyses, or ideological concepts.
Conclusions essentially vary between envir-
onmental and cultural stances. With the
support of comprehensive analyses, I would
like to introduce to the discussion the pos-
ition of the sun and light conditions.

PREVIOUS APPROACHES: PREVAILING

WINDS AND LAND OF ANCESTORS

Hand in hand with the increasing number
of excavated complete longhouse ground
plans in the early 1950s, the non-random
alignment with cardinal directions (usually
north-west–south-east) became apparent.
Edward Sangmeister (1951) offered a first
explanation, supposing that the exposure of
the rear part of the longhouse towards the
prevailing winds in Central Europe was
responsible for such an orientation. Despite
no supporting arguments or data being pre-
sented, this opinion became widely
accepted (e.g. Modderman, 1970; Startin,
1978). Later, some traits of longhouse con-
struction were interpreted with regard to
the wind theory, such as the reinforcement
of the rear section (Sielmann, 1972: 6) and,
in particular, the trapezoidal shape of post-
LBK buildings, which would allow the
buildings to resist unfavourable streaming
(Soudský, 1969).
Based on ethnographic parallels from the

New Guinea Highlands, where trapezoidal
architecture is used, Marshall (1981) argued
that the Neolithic longhouse alignment can
provide air circulation in the interior suitable
for the removal of smoke. Orientation
according to the prevailing winds is,

therefore, motivated more by the microcli-
mate of the building than by its stability.
However, while the New Guinean trapez-
oidal houses are entered from the narrower
gable wall, the archaeological evidence from
Europe indicates the opposite mode, with
the entrance at the wider end (Coudart,
1998: fig. 82). Moreover, as Marshall
himself noted, there is a weak correlation
between the declination of longhouses and
current wind direction. This disagreement
was explained by the long-term change in
atmospheric circulation, which consequently
made longhouses an important palaeo-
climatic indicator (Marshall, 1981: 112–13).
The vicious cycle of such argumentation is
obvious. Even the ‘direction of prevailing
winds’ appeared to be a variable that was
hardly graspable. Individual scholars attribu-
ted this characteristic to the summer
(Coudart, 1998: 88) as well as winter
streaming (Hampel, 1989: 74). Even if
Coudart found in her study that the rain-
bringing winds from the sea coast could be a
plausible factor in the orientation of trapez-
oidal houses (Coudart, 1998: fig. 102), it
did not explain the total variation within the
area of LBK and post-LBK longhouses.
To date, the most comprehensive and

data-based contribution to this issue is the
study by Mattheußer, which focused on
the Merzbachtal in the western Rhineland
as well as the wider LBK territory
(Mattheußer, 1991). On the scale of
regions and individual sites, continuity in
the frame of Hofplatz units1 was recog-
nized. The replacement of houses over
time seems to be a crucial factor. Indeed, if
we consider orientation solely with respect
to spatial proximity, no relationship
becomes apparent, even though organizing
settlements in rows has been suggested in a

1 A model of settlement development that assumes
rebuilding and minor spatial shift of longhouses within
so-called yards (Hofplatze). The settlement creates
several yards, each containing several houses built in
sequence (Boelicke et al., 1988).
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recent critique of the Hofplatz model
(Rück, 2009). At the macro-scale, the ana-
lysis was conducted in chronological
periods referring to essential changes in
Neolithic architecture during the early
LBK (c. 5500–5300 BC) and developed
LBK (c. 5300–4950 BC), with overlaps into
the succeeding post-LBK period. The
results show lower variability during the
initial LBK period. Longhouse axes are
oriented rather north-south, or with a
slight western inclination in the western
part of the early LBK area. This relatively
homogeneous pattern disappeared with the
spread of LBK after c. 5300 BC, when a
correlation between house alignment and
its location in terms of its longitudinal geo-
graphical position emerges. Even without
statistical evaluation, there is obviously a
strong inclination to align houses in a
west–east direction in the western LBK
regions. Nevertheless, not all sites fit this
gradient, especially those with solitary
buildings. The subsequent post-LBK
period follows the previous trends only par-
tially, as it is diversified by region, which
corresponds to the general lack of architec-
tural unity in this period. Three possible
ways of interpreting the deliberate orienta-
tion of longhouses were presented by
Mattheußer. Since the wind theory was
rejected, and ritual or religious reasons are
also not supported by the archaeological
evidence (dissimilar orientation of houses
and buried individuals), rules based on cul-
tural habits were considered to be the most
plausible. Increasing discrepancies within
the orientation of longhouses, which
appear at the same time as the general
regionalization of material culture in the
classic LBK and beyond, might be an indi-
cation. However, the role of environmental
factors was not disregarded entirely, espe-
cially for the formative stages of the
phenomenon.
Intentional longhouse orientation was

also proposed by Bradley (2001) as a

principle deeply rooted in the occupants’
cultural identity. He noted that house axes
respect the sequence and direction of the
spread of the LBK. Houses might, there-
fore, face the land of the occupants’ ances-
tors, assuming that the (main) entrance to
the house was through its southern,
narrow wall. A bond with the ancestral
land was maintained and expressed by
exotic Spondylus shell artefacts and their
distribution network, which is traceable
from the Balkans to the European heart-
land, following the movement of the first
farmers. Bradley’s argument was taken up
by Hauzeur (2006), who noticed that
longhouse orientation was not determined
by the local topography of a settlement
area, as documented by the intra-site
spatial organization at Altwies-Op dem
Boesch. Generally, we can support this
statement with evidence from other sites
situated on slope as the longhouses were
set both uphill (Rück, 2009: 173–75) and
downhill (Kveťina & Pavlů, 2007). Thus,
Hauzeur (2006) also considered orienta-
tion to be a cultural choice; and, following
Bradley’s hypothesis, she pointed to the
alignment of houses on the western fringe
of the LBK world as being oriented
towards the Upper Danube, an area from
which expansion westwards took place.
However, not all sites fit this model (see
Hauzeur, 2006: fig. 3).

SPATIAL ANALYSIS OF HOUSE

ORIENTATION

More than twenty-five years have passed
since the last comprehensive analysis of
longhouse orientations was undertaken
(Coudart, 1998 is based on a study under-
taken by her in 1987). Meanwhile, the
number of excavated ground plans has
increased enormously and revision based
on current data is obviously required. The
dataset created for this purpose comprises
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a total of 1546 longhouse ground plans
(Figure 1; Supplementary tables 1–3),
studied in three major chronological
periods: the early LBK (n = 142), the
classic and late LBK (n = 988), and the
post-LBK (n = 416). The last period com-
prises regions and cultural groups where
the concept of the longhouse persisted
before it was replaced by new architecture.
However, it is not only the quantity of
analysed entities, but also their quality in
terms of spatial distribution that is crucial
for obtaining a truly representative dataset.
Whereas there are a satisfactory number of
excavated and published ground plans
from the western regions, the eastern areas

are much less well represented. For this
reason, they have been omitted or under-
emphasized in previous analyses (see
Mattheußer, 1991: fig. 22; Coudart, 1998:
fig. 102). Current studies present evidence,
albeit scanty, of LBK architecture in the
east, even in Ukraine and Moldova (see
Supplementary table 2: Durlești, Florești,
Rovancì, and others), where the Central
European longhouse construction type is
assumed (Tringham, 1971: 135). Despite
this, contrasts between western and eastern
areas are still apparent, and it is, therefore,
impossible to completely avoid a certain
clustering of longhouses in regions with a
strong tradition of LBK studies (Figure 2).

Figure 1. Sites employed in the spatial analysis. For site names see Supplementary materials.
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To trace trends in longhouse alignment,
the assembled data were interpolated by
the kriging method. This is suitable for
irregularly distributed inputs as analysed
here and also reflects non-linear gradients,
which can be expected (Conolly & Lake,
2006: 97–98). The analysed house
azimuth (α) was defined as the deviation

of the longitudinal axes of orientation of
the houses from geographical north; posi-
tive values refer to western inclination,
whereas negative values refer to eastern
inclination. Specific trends, as well as the
general trajectory, can be observed in all
chronological periods (Figure 3). As previ-
ous studies have already noted, there is a

Figure 2. Spatial distribution of longhouses in the dataset. The current state of research results in an
over-representation of certain regions.
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lower variability during the initial LBK
dispersal phase (Mattheußer, 1991: 25–
27), when the north–south orientation is
more or less respected in the core region
comprising Transdanubia, Moravia, Lower
Austria, Bohemia, Bavaria, and Saxony. A
significant north–west orientation was
recorded only on its margins; however, the

north-eastern part of the Carpathian
Basin, for instance, is represented just by
the Alföld LBK site of Füzesabony-
Gubakút. Despite an apparent conformity
of orientation in the early LBK, expressed
by a lower standard deviation, one should
bear in mind that the overall diversity still
reaches 100° (Table 1).

Figure 3. Interpolation of longhouse azimuths (α) in three chronological periods. Positive values refer
to the western inclination of house axes and vice versa. Mean values of house orientation on individual
sites are also shown.
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The core area also maintains conven-
tional orientation later in the developed
LBK period, but simultaneously we can
observe an inclination towards a west–east
axis in western areas, especially in the
Paris Basin. As the area of longhouse dis-
tribution expanded, the variability also
increased, reaching 167° in total (similar to
Mattheußer’s 153°). Despite there being
no distinctive breaking point between the
former core area of rather north–south
oriented and the area of east–west inclin-
ation, we can loosely define the Upper
Danube and Central Germany as zones of
change. A slight inclination towards the
west was registered in Poland too, but
north-south or north-east to south-west
orientations generally dominate in the east.
An impression of a gradual trend across
Europe is given by a significant correlation
between the azimuths of houses and their
longitudinal positions (r =−0.71; p < 0.01).
However, this impression is affected by
the overrepresentation of longhouses
from western regions in the dataset. By
contrast, in eastern areas (where only
scanty evidence of excavated ground plans
exists), the spread of longhouse construc-
tion did not give rise to any shifts in their
orientation. There is also a substantial
degree of variability when we move from
the macro-scale to a detailed intra- and
inter-regional focus (Oross, 2010: 73;
Einicke, 2011).
Surprisingly, patterns remain more or less

the same in the post-LBK period, although
general variability further increased to a

total range of 189°. Whereas the early post-
LBK period (early Stichbandkeramik culture
or stroke-ornamented pottery culture,
Grossgartach, or Villeneuve-Saint-Germain
cultures) can be seen as a prolongation of
previous trends, this was seriously chal-
lenged later, as evidenced in particular on
sites of later Lengyel and Brzecz Kujawski
cultures (see Supplementary table 3: Hulín-
Pravcǐce 2, Miechowice 4, Racot, Žlkovce).
Here, extreme north-west as well as north-
east house alignments were recorded simul-
taneously, representing a new level of intra-
site variability.

ADDRESSING THE OLD QUESTION WITH

NEW DATA

The theory that longhouse orientation
reflected the inhabitants’ origin is not applic-
able to the whole area of LBK and post-
LBK longhouses. Deliberate house orienta-
tion can already be observed in the formative
region of Transdanubia prior to the wide-
spread LBK expansion (Bánffy, 2013).
Following Bradley’s (2001) arguments, pres-
tige artefacts made of Spondylus shell can be
employed to highlight the link between
LBK farmers and the land of their ancestors,
but what we observe is a rather problematic
connection with the longhouse setting.
While deliberate orientation is recorded
everywhere, the distribution of Spondylus
shells is very sparse in some regions
(Bohemia, Belgium, Lesser Poland,
Ukraine, and Moldova) when compared to a

Table 1. Value of house azimuths (α) in different chronological periods. *Some multi-phase sites
include longhouses from more than one chronological period.

Chronology Sites Houses Mean St. Dev. Min. Max.

Early LBK 20 142 7.6 18.6 −29 71

Classic/late LBK 92 988 23.7 32.3 −60 107

Post-LBK 51 416 27.3 28.7 −69 120

Total 146* 1546 23.2 30.8 −69 120
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presumed occupation density (Chapman &
Gaydarska, 2015: fig. 33.1). Moreover,
obvious shared ideas about the correct direc-
tion to orient a longhouse persisted into the
post-LBK period; even as the LBK unity
was replaced by more localized groups,
Spondylus artefacts disappeared (Chapman
& Gaydarska, 2015: 645–48) and the initial
LBK spread became a hundreds-of-years-
old echo.
The ‘ancestral homeland’ (Bradley,

2001: 55) appears to be quite a loose
entity. If we rely on the evidence of the
Spondylus distribution network, all houses
should be oriented towards the Balkans.
This is, however, unsupported by real
data. For example, Lower Bavaria was
relatively well supplied in shells (Hofmann
et al., 2013), but their origin is not
reflected in the orientation of the houses.
If the house entrance follows the ‘sequence
and direction of LBK colonisation’
(Bradley, 2001: 53), then a general inclin-
ation to the south-west should be apparent
at the eastern margins of the dispersal of
longhouses. It is not. Furthermore, in par-
ticular regions or sites, significant discrep-
ancies emerge. The entrances of Moravian
houses faced south-west since the early
LBK instead of following a south-east
orientation, as would be expected. Sites on
the southern bank of the Danube in
Bavaria do not fit the model either, being
oriented more towards the south than
towards a presumed direction of diffusion
(for more sites, see Pechtl, 2010: fig. 7).
Considering major water courses as corri-
dors of migration and transmission, the
north–south orientation observed in this
region appears surprisingly contradictory.
It does not respect the north-west to
south–east route of the river Danube at all.
Despite the doubts expressed here about

Bradley’s interpretation, his tracking of
tracing of longhouse orientation via the
front gable wall (instead of the commonly
analysed opposite direction defined by the

rear part of the house) seems to be more
apposite. The presence of an entrance
made this part of the longhouse undoubt-
edly significant for the houses’ occupants.2

When the assemblage is analysed in this
way, a prevailing south-east orientation is
apparent, even if we see a tendency towards
increasing heterogeneity over time
(Figure 4). Although the analysis of
Neolithic longhouse orientation is influ-
enced by chronological as well as spatial
variability and the over-representation of
longhouses from specific regions, several
patterns that are universally applicable
throughout the LBK and post-LBK milieu
can be inferred:

1) Orientation, though not strict, is delib-
erate across the whole distribution area
of LBK and post-LBK cultures, indi-
cating that it was apparently not owed
to local conditions.

2) Longhouse entrances were mostly
oriented towards the south-east. South-
westward or even eastward alignments
also occurred, but orientations towards
the north-east were extremely rare. No
entrance faced significantly north or
north-west, since the limits of 69° from
south to west and 120° from south to
east were not crossed.

3) Chronologically, there is evidence of
increasing variability and dispersal over
the course of time.

4) Geographically, an increasing western
inclination can be found in western
areas. However, fluctuation occurs even
within individual regions and, in the
post-LBK, also on individual sites.
Orientation did not undergo signifi-
cant changes during longhouse diffu-
sion within the eastern areas.

2 One may point to the reinforced walls of the rear
parts of longhouses as probably indicating their import-
ance, but this is not present in all buildings, unlike
deliberate orientation.
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SHADOW IMPACT AND SOLAR RADIATION

ANALYSIS

The identification of a tendency to align
houses towards the south, south-east, or
south-west, which are the cardinal direc-
tions linked with the celestial path of the
sun, leads us to consider a possible rela-
tionship between house orientation and
the arc of the sun. To date, such an inter-
pretation has been put forward only mar-
ginally in connection with Neolithic
longhouses; it is usually mentioned as a
conceivable, but implausible explanation,
or as a theory not further expanded on
(Mattheußer, 1991: 37; van de Velde,
2007: 22–23; Bickle, 2013: 163–64). The
influence of celestial bodies on longhouse
position was investigated more closely by
Pásztor and Barna (2015), although their
study focuses instead on Bronze Age
dwellings, leaving the issue of Neolithic
longhouses on a theoretical level.

The sun’s position might be the unifying
element on which the similar setting of
buildings over the wide area occupied by
Neolithic longhouses was based. It should,
however, be emphasized that no strict or
precise alignment indicating a kind of
calendrical perception is assumed. Yet,
especially in the initial stage of the LBK,
the overwhelming majority of house azi-
muths (α) did not cross the limits set by
the angular distance of the winter solstice
sunrise and sunset points from the south
(β).3 As the winter solstice path defines
the minimal seasonal trajectory, the

Figure 4. Orientation of longhouse entrances in three essential chronological periods.

3 The angle between sunrise and sunset points
depends primarily on the latitudinal position of individ-
ual sites. As the LBK and post-LBK milieu occupied
the territory limited approximately by the 53rd and
46th parallels north, the winter solstice angle ranges
between 100 ° and 112 °, and hence the β angle varies
between 50 ° and 56 °. The β angle was calculated for
individual sites using online the NOAA Solar Position
Calculator. Long-term shifts in the position of the sun
in the sky (Ruggles, 2015: 479–80) were considered as
insignificant.
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longhouse’s relation to the sun becomes
clearer. Despite increased heterogeneity in
the developed LBK and post-LBK, the
vast majority of analysed houses still faced
the winter solstice sun with their front
gables (Figure 5). Using broader criteria,
only six classic/late LBK and six post-LBK
houses from the analysed assemblage
crossed the limit of the equinox sunrise and
sunset azimuth, that is the east–west
orientation.
The deliberate alignment to the light-

emitting sun undoubtedly influenced the
seasonally and daily variable shadow cast
by the house itself and might result in a
specific relationship between illuminated
and shaded areas on the building’s facade.
To test this assumption, a light-and-
shadow model (McCluskey, 2015a; Zotti,
2015), based on the 3D-reconstruction of
two LBK longhouses, was created. Two
houses were chosen as representative of
two distinct categories of axis alignment:
house no. 679 at Bylany, oriented north-
north-east to south-south-west (Kveťina
& Pavlů, 2007), and house no. 380 at
Cuiry-lès-Chaudardes with a strong west–
east inclination (Ilett et al., 1982). The
form and constructional traits used for
reconstruction are rather conventional
(Table 2) and fit the generally accepted
image of longhouses (Startin, 1978;
Coudart, 2013), although this is chal-
lenged by other plausible reconstructions
of Neolithic longhouses comprising a
raised floor (Rück, 2009), a residential
second storey (Czerniak, 2016: 47–53),
additional side wall entrances (Meyer-
Christian, 1976), or an open southern
section (Stäuble, 2005: 194). Nevertheless,
accepting these alternatives would not sig-
nificantly influence the resulting model.
As both analysed houses vary signifi-

cantly in their orientation—the most
important aspect when reconstructing the
light-and-shadow interplay—results are
considerably different (Figures 6 and 7).

The model of slightly eastward-declined
Bylany house unsurprisingly reveals that
the front gable wall was frequently lit
by the sun. Lower sun declination
between the two equinoxes, with the
minimum at the winter solstice, causes
nearly permanent illumination of the
house entrance in the course of the day,
which contrasts with the decreased direct
impact on the roof. Nevertheless, the low
rate of solar radiation and number of
sunny days during winter must be consid-
ered. On the other hand, the summer sol-
stice maximum, with higher solar
declination, favours the sunray impact on
the roof surface, even if the entrance is
illuminated at least around the solar noon.
Generally, a kind of duality in the Bylany
model can be observed, since, during the
morning and afternoon, the light is cast
on only one half of the building, whereas
the other half remains in shadow. Such an
effect is also visible at the Cuiry-lès-
Chaudardes house, although the pattern is
slightly different, as there is nearly no
interchange between the two sides. Except
for during summer early mornings and
late evenings, the northern side wall
remains shaded and vice versa. Insolation
of the entrance occurs during morning
periods all year round, because the front
gable faces east.
In addition to the houses themselves,

their surroundings were also affected by the
changing position of the sun. The specific
light-and-shadow conditions in this area are
testable by solar radiation analysis, which
models the solar energy input all year round
(Chow et al., 2014). The Bylany case shows
a regular reduction of solar radiation in a
buffer zone some 5 m wide along the side
walls, where flanking borrow pits usually
occur. At Cuiry-lès-Chaudardes, there is a
significant unbalance along the longitudinal
axis of the house as the southward-oriented
side wall received a higher amount of solar
energy (Figure 8). The analysis also revealed
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Figure 5. The concept of longhouse orientation towards the celestial path of the sun. The graphs show
the conformity of longhouse orientation with the winter solstice trajectory of the sun expressed as β -|α|.
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the contrast, observed earlier, between the
front and rear gable walls. Even in the case
of this extremely east–west deviated house,
the area in front of the entrance and gable
wall receives a relatively high portion of sun-
light, especially in comparison to the rear
wall and its surroundings, which is
undoubtedly one of the less illuminated
parts. The difference between the two areas
can total a substantial 400 WH/m2 per year.
These analyses were performed on houses

representing two distinctive examples of
alignment. The overall mean (23.2°) and the
median (19°) for Neolithic longhouse orien-
tation, which refers to the prevailing north-
west to south-east declination, indicates that
a considerable number of buildings can be
considered as being halfway between. For
such houses, one may expect the prevailing
solar impact on the front wall to disadvan-
tage the rear part of the house. The amount
of solar energy impact would be substan-
tially influenced in a 5-m-wide perimeter,
giving a slight advantage to one side, which
received more light. To reverse this pattern,
the house orientation would have to be
changed significantly, for example by
making the entrance face northwards.

DISCUSSION

To understand the motives leading to the
unified orientation of longhouses, we
should focus on the very beginnings of the
longhouse tradition in Neolithic Europe.
The construction of five longitudinal post
rows accompanied by wattle-and-daub
walls with flanking pits emerged in the
mid-sixth millennium in the melting pot of
northern Transdanubia, especially in the
region of Lake Balaton (Bánffy & Oross,
2010). Except for the rare evidence from
the Vincǎ culture, the identical setting of
houses throughout the whole area of distri-
bution is distinctively an LBK attribute
(Bánffy, 2013). The solar alignment, or
rather the southern orientation of the
entrance, might have been an attempt by
the occupants of the house to maximize the
advantages of sunlight impact. According
to some scholars, northern Transdanubia
offered less favourable climatic conditions
compared to the previously occupied
ecozones in the Balkans, which contributed
to the modification of previous traditions
to the new material culture of early
LBK communities (Bánffy, 2013: 138).

Table 2. Parameters of 3D longhouse reconstruction and their approximate influence on the light-and-
shadow model.

Parameter Value Influence

Bylany 679 Cuiry-lès-Chaudardes 380

Front gable wall orientation 6° west 83° east ...

Ground plan length 30.1 m 23.3 m .

Ground plan width 5.8 m 7.3 m ..

Side walls height 1.6 m 1.6 m ...

Front ridge-beam height 4.6 m 5.1 m ...

Roof inclination 45° 45° ..

Roofing thickness 0.3 m 0.3 m .

Side wall eaves 0.3 m 0.3 m ..

Gable wall eaves 0.4 m 0.4 m ..

Terrain slope 3° 1° ..

Terrain aspect north-east south-east ..
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However, in our approach, the roots of
deliberate setting go beyond simple envir-
onmental determinism.
As the sun changes its celestial path on a

cyclical basis, the trajectory and regularities
are observable and graspable by ordinary
observers, even without understanding the
astronomical process that lies behind it.
Nonetheless, conceptions of the sky cannot
be seen as merely arbitrary or superficial
impositions of culture on nature. Rather,
they should be viewed as the result of the
dynamic interaction between the sky and
culture (Iwanizsewski, 2015: 319).
Anthropological studies in non-Western
societies provide several examples of a
cosmological or mythological meaning
accorded to longhouses consciously oriented
towards the sun. For instance, the Iban
longhouses in Borneo are built to be orbited
by the sun during the day. Specific house
parts are illuminated by sunrise and others
by sunset. In Iban cosmology, the east is syl-
logistically associated with life, particularly

its beginnings, and the west with death
(Sather, 2006: 80–81). In the archaeological
record, sun-dependent orientation is argued
for circular houses of the British Iron Age
(Pope, 2007). Day-to-day life in prehistory
had a ritual or symbolic character because
cosmological principles were deeply embed-
ded within the structure of habitual practice,
but our interpretative framework should not
reflect a simple dichotomy between ‘ritual’
and ‘secular’. These were not two different
sides of a coin in the non-dualist mode of
thought of pre-Enlightenment societies
(Brück, 1999: 319–25). The southern or
south-east direction derived from the celes-
tial trajectory of the sun obviously had a
prominent position in the specific logic and
cosmology of Neolithic longhouse inhabi-
tants. The houses might have faced a ‘land
of sun’, a place not necessarily linked with
ancestors, given that no significant relation-
ship between longhouse orientation and the
position of their buried inhabitants has been
recorded (Mattheußer, 1991: 37; Whittle,

Figure 6. Light-and-shadow model of house no. 679 at Bylany.
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2011). This ‘land of sun’ might not have
necessarily been firmly embodied in the real
world, but rather existing in the landscape
of the imagination (Pechtl, 2009: 416–17).
Such a theory is in agreement with the
observed variability and certain vagueness of
longhouse alignment. Deliberate orientation
was incorporated in the concept of the LBK
longhouse since its very beginnings, which
shows the longhouse to be a complex set of
innovations going beyond the simple adap-
tation of previous architectural traditions.
Adequate space between contemporan-

eous buildings allowed each house to create
its own uninfluenced pattern. In the case of
buildings approximately set north–south or
north-west to south-east, the front gable
wall was exposed towards the sun for a
major part of the day. The presence of the
entrance together with the amount of inso-
lation predetermined the front gable to be
the focal point and daily illuminated scene
of social interaction. Based on the later
sporadic evidence of wall paintings at
Libenice in Bohemia (Steklá, 1961: 86),

and specific constructional traits (Pavlů,
2000: 222), we can assume that the front
wall manifested the identity and status of
its occupants (Bickle, 2013: 155). It played
a significant role in the transition between
private and public—shaded interior and
sunlit exterior—creating not only a physical
but also a symbolic boundary where social
interaction with incomers could take place
and where access for outsiders could be
accepted or restricted (Rapoport, 1982:
180–81; Parker Pearson & Richards, 1997:
24–29). On the other hand, intra-commu-
nity relations were strengthened by com-
mensality or shared craft activities. Especially
in the spring and summer months, the
sunny gable wall might have been preferred
to the dark interior, simply because there
was a wide array of household craft activities
to be performed, for example textile process-
ing, pottery making, or hide working, which
demanded a certain level of lighting (the
presence of windows and, hence, their influ-
ence on interior light conditions in long-
houses remains speculative). These activities

Figure 7. Light-and-shadow model of house no. 380 at Cuiry-lès-Chaudardes.
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produced only scant refuse or other material
evidence in the vicinity of the location where
they were undertaken; therefore, only with

difficulty could they be traced in the arch-
aeological record. However, even the simple
spatial distribution of sunken features can be

Figure 8. Year-long insolation rate of longhouses and their surroundings in plan and 3D views.
Warm colours represent areas with a higher year-long sunshine impact. The calculation was performed
for a generally clear sky (diffuse proportion 0.3; transmittivity 0.5).
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an important indicator. As Rück has noted
(2009: 163–64), a feature-free area can be
observed in front of LBK longhouses.
Although the author sees this pattern as evi-
dence of a raised terrace, we suggest that it
represents a communication zone around the
house entrance. After all, phosphate analyses
conducted not only inside the houses but
also between them are in agreement with
this assumption, as the signals are low in
front of the houses (Stäuble & Lüning,
1999).
By contrast, the rear gable wall and its

vicinity received the lowest amount of sun-
light and usually remained shaded during
the day. This might have resulted in spe-
cific microclimatic conditions, for instance
the higher moisture content of wooden
components and their predisposition to
decay, and influenced house construction.
The surroundings of the rear sections of
longhouses show higher phosphate values
despite the absence of sunken features
(Stäuble & Lüning, 1999); the analysis of
preserved occupation layers at the site of
Hanau-Klein-Auheim has also revealed
that flint-working was carried out there
(Wolfram, 2013: 81). Thus, the northern
surroundings of a house were probably
designated as zones with a low frequency
of movement, where waste, particularly
dangerous debris (such as sharp knapped
stones), could be deposited. The post-
LBK development towards trapezoidal
ground plans may have been (besides
other plausible explanations) an attempt,
on the one hand, to accentuate the south-
ern wall which represented the occupants
themselves and absorbed a higher amount
of solar energy; and, on the other, to
reduce proportions of the most shaded
and vulnerable part of the building. As for
the duality of the light-shadow conditions
along the side walls, its effect remains dis-
putable. The occupants of a house could
profit from the disproportion in solar
impact by moving between the two sides

during the day. Here, we face a lack of in
situ evidence of routine activities, because
the infill of pits flanking the side walls is a
rather unreliable source.4

Despite the model outlined above,
inter-regional variability is not negligible,
especially in the western regions, and this
casts doubt on the role the alignment of
the sun may have played. First of all, we
should consider the degree to which any
specific house’s deviation was perceived by
individual LBK people. Investigating
house orientation by using the tools of
modern geometry and expressed in angular
measurements may result in some differ-
ences being overemphasized. This can be
illustrated by the discrepancies in long-
house ground plans recorded occasionally,
where rear or front sections, probably
representing additional extensions of the
basic house form, do not fully respect the
setting of the central section. Such a devi-
ation can be as much as 6° (Coudart,
1998: 74; Rück, 2009: 159–63). The
eastern orientation of medieval Christian
churches may be a suitable parallel to a
certain degree, even though it belongs to a
very different framework of belief. The
reasons for this eastern alignment do not
seem to be strictly ideologically anchored
and explainable (see McCluskey, 2015b:
1703–05); and considerable variations and
deviations certainly occur (Gonzáles-
García & Belmonte, 2015; Allen, 2016).
Nevertheless, a more or less uniform
orientation of churches is visible across the
whole of medieval Chistendom.

4 There is a significant debate as to the nature, dur-
ation, and particularly the origins of the deposition pro-
cesses in these borrow pits. Various assumptions have
been made, such as pit infill as direct evidence of activ-
ity (e.g. Lenneis, 2013), latent patterning in refuse
deposition referring to agency (e.g. Last, 1998), depos-
ition after house abandonment (Kveťina, 2010), and
symbolic deposition (Chapman & Gaydarska, 2007).
Unsurprisingly, the different approaches result in differ-
ent conclusions.
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Regardless of the preferred model for
the longhouse diaspora, knowledge sharing
was essential for moving the Neolithic
frontier by acculturation of indigenous
populations, as well as for the transmittal
of the longhouse concept and its orienta-
tion from one generation of migrating
farmers to the next. Erecting the long-
house, a timber framework based on a
rectangular ground plan, involved numer-
ous individual tasks, where essential geo-
metric principles, planning, and
imagination needed to be employed,
resulting in an undoubtedly complex oper-
ational chain. The marking of the house’s
spatial position in relation to cardinal
directions was one of these tasks. It is
assumed that not only the future occu-
pants of the house, but also members of
allied or kinship groups were needed to
participate in building a longhouse, given
the high overall labour demands (Startin,
1978; Coudart, 2015). This created the
opportunity for the transfer of know-how
and the ability to repeat the operation in
the future via a tightly supervised learning
process and immediate personal experience
(Gibson, 1999; Chapman & Gaydarska,
2011). Apparently, there was only one way
for the early longhouse builders to position
a new building, that is with the entrance
facing more or less the zenith. This sug-
gests that early LBK society was orthodox,
with only subtle deviance being tolerated
(Sommer, 2001: 257), but the swift spread
of the first farmers (Jakucs et al., 2016)
could also have played a role.
The later appearance of minor inter-

regional diversity even in the area of the
early LBK substrate should also be consid-
ered within the framework of the social
learning process. A specific deviation was
probably passed and maintained within
limited regional networks, but did not
challenge essential principles of sun align-
ment. By contrast, the gradual change that
emerged after longhouse builders entered

the Rhineland, and especially after they
crossed the boundary formed by the
Rhine, does not seem to be of the same
nature, given the strength of the phenom-
enon. Yet, no analogical process appeared
with the expansion of the LBK in the
east; therefore, this change in orientation
can still be considered a spatially limited
pattern. Previously agreed symbols of
orthodoxy apparently became the subject
of negotiation during later phases
(Sommer, 2001: 260). Based on the arch-
aeological record, the theory of orientation
towards ancestral lands cannot be excluded
(but only on the western edge of the LBK
milieu), and this may have been a conse-
quence of interactions with indigenous
foragers (Bickle, 2013: 159). Be that as it
may, the entrance of a west–east oriented
house still faced the sun in a certain way,
although there was a shift in favour of
morning time. The rear gable wall received
little sunlight, and the northern side wall
was now the most shaded. As might be
expected, traces of flint knapping and
waste deposition were recorded around the
rear and side walls of west–east situated
longhouses at the sites of Jablines and
Echilleuses (Hachem, 2000: 308–09).

CONCLUSIONS

The west–east inclination, which emerged
during the spread of the LBK westwards,
was newly discussed in this paper and con-
trasts with the stability visible during the
expansion of the LBK in eastern regions.
These patterns are both preceded by the
north–south convention in the core area
inhabited during earlier periods. Hence,
significant contradictions disrupt the
theory of house alignment towards ances-
tral lands and its applicability to the whole
extent and timespan of Neolithic long-
house architecture. Here, a new hypothesis
for longhouse orientation has been
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proposed, and it concerns the role of celes-
tial perceptions in Neolithic societies.
Since it was observed that the predomin-
ant setting of house entrances was towards
the south and the south-east, their rela-
tionship to the daily and seasonal path of
the sun must be emphasized. This concept
reflects the uniformity of orientation
recorded already in the inception of long-
house architecture and is believed to be an
integral element of what is called the LBK
culture.
The 3D modelling has revealed specific

patterns of light-and-shadow interaction,
maximizing light around the entrance of
the house. In a syncretic interpretational
framework, where ritual and secular are not
separated, the Neolithic longhouse can be
perceived as a cosmological symbol, imple-
mented in the daily routine of its occu-
pants. Insolation of the front gable wall
played an important role for carrying out
household activities as well as for empha-
sizing the identity of the house community.
Light conditions could meaningfully form
the interior/exterior dualism both for a
house’s occupants and for outsiders. On
the other hand, the vicinity of the rear end
of the house, with less sunlight, seems to
be marginal and used as a waste zone.
Uniformity and orthodoxy in orienta-

tion were challenged with the spread of
the longhouse phenomenon towards the
west, where houses nearly always have a
west–east orientation. If we consider this
change within the framework of sunlight
alignment, the entrance remains illumi-
nated at least in the morning. Thus, shift
rather than change is a more appropriate
term here, as it expresses a kind of adapta-
tion rather than the overturning of initial
principles. On the other hand, the gradual
alteration of inclination may support the
hypothesis of preferential orientation
towards ancestral lands. Thus, along the
western edge of the spread of longhouses,
the two theories could be complementary.
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Laissez entrer le soleil : questions d’orientation des maisons néolithiques

Cet article concerne l’orientation délibérément choisie des maisons longues disséminées sur une vaste zone
occupée par les communautés du Rubané et du post-Rubané (LBK et post-LBK). Notre analyse se base
sur un total de 1546 bâtiments dans le but de saisir l’ensemble de l’aire de distribution de ces maisons.
Malgré une certaine diversité, qui augmenta sensiblement avec le temps, on observe un alignement des
entrées des maisons vers le sud ou le sud-est. Une nouvelle hypothèse, qui contredit la théorie largement
acceptée que l’orientation des maisons s’alignait sur une « terre ancestrale », soutient que l’orientation des
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maisons suivait la trajectoire du soleil dans le ciel. La modélisation tridimensionnelle de l’ombre et de la
lumière et de l’exposition au soleil, nous permet de proposer que l’alignement avec le soleil formait partie
intégrale du concept de la maison longue et que cette notion existait déjà au moment de sa genèse. Une
tendance à orienter les entrées des maisons vers l’est, qui émergea au cours de l’expansion du Rubané
vers l’ouest, semble être un développement régional car il n’existe pas d’évolution semblable dans la zone
orientale du Rubané. Translation by Madeleine Hummler

Mots-clés: Rubané, post-Rubané, maisons longues, orientation des maisons, analyse de l’ombre et
de la lumière, exposition au soleil

Lasst den Sonnenschein hinein: die Frage der Orientierung von neolithischen
Langhäusern

Dieser Artikel behandelt die absichtliche Orientierung der Langhäuser, die im größeren Verteilungsgebiet
der Linearbandkeramischen Kultur (LBK) und späteren Kulturen (post-LBK) vorkommen. Um diesen
ganzen Verteilungsraum zu erfassen, hat unsere räumliche Analyse 1546 Bauten betroffen. Trotz
Schwankungen in der Orientierung, die mit der Zeit erheblich zunahmen, sind die Eingänge der Häuser in
der Regel nach Süden oder Südosten gerichtet. Die weitgehend angenommene Theorie, dass die
Hausorientierung sich nach einer „Urheimat” ausrichtete, wird hier infrage gestellt und eine neue Hypothese
vorgeschlagen: dass der Sonnenlauf (oder Sonnenstand) die Ausrichtung der Häuser bestimmt. Die dreidi-
mensionale Modellierung von Schatten und Licht sowie von der Bestrahlungsstärke deutet auf die
Ausrichtung zur Sonne als integraler Bestandteil des Langhäuserphänomens, und zwar bereits von Beginn
an. Die Orientierung der Hauseingänge nach Osten, die sich im Laufe der westlichen Ausdehnung des LBK
Kulturraumes entwickelte, wird als regional begrenzte Erscheinung betrachtet, da es keinen analogen
Wandel im östlichen Teil des Verteilungsgebietes der der Langhäuser gab. Translation by Madeleine
Hummler

Stichworte: Linearbandkeramische Kultur, post-LBK Kulturen, Langhaus, Hausorientierung,
Schatten und Licht Analyse, Bestrahlungsstärke
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