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Ground plans of 100 ship-settings at 63 sites in Scandinavia have been obtained

from measurements with a distomat attached 1o a precision theodolite. The layout

of the stones strongly suggests that the great majority of the ship-settings were ar-

ranged in accordance with precise rules, often attesting to the considerable geo-

metrical talent and ingenuity of their builders. A slight preference for the main

axes running north-south was found.

Curt Rostund, Section of Astronomy, (.r.lfha'rrhm'_;: University, 5-412 96 Gothenburg, Swe

den

A ship-setting is the name given to a prehistoric
burial monument made up of stones arranged
on the ground in the shape of the curved sides
of a ship (Fig. 1). They are unique to southern
Scandinavia where more than a thousand have
survived to the present day in various states of
intactness. Ship-settings come in sizes from a
few metres to some 60 metres in length. They
stand alone or form groups of up to 10 or
more. Some of them have standing stones to
outline their sides, while others use flat stones
lying on the ground. The stones touch each
other in some ship-settings, while they are
sparsely set in others. Although very few have
been accurately dated, ship-settings are gen-
erally assumed to originate from two distinct
periods: the late Bronze Age and the late Iron
Age. Further information on ship-settings can
be obtained from Ohlmarks (1946) and Miiller-
Wille (1970, pp. 13-24).

'he present survey concentrates upon ship-
settings longer than 25 metres, which are sufh-
ciently well-preserved to warrant a study of
their geomerrical and orientational properties,
Smaller
number, were included chiefly according to

ship-settings, owing to their great

ease ol access.
I'he measuring equipment used for this study

allows a stone's mass-centre in a typical ship-

setting to be located with an accuracy of a few
centimetres. This suflices to demonstrate that
the outline of most ship-settings is gener-
ated geometrically by two intersecting circular
curves of the same radius. Only nine ship-
settings in this survey show clear evidence of
deviations. They are, strangely enough, among
the most prominent ship-settings. Out of the
than 40

metres, eight have sides that do not conform to

I8 ship-settings which are longer

true circles. One explanation for this could be
that difficulties in setting out circular arcs with
a radius of 40 metres or more in rough terrain
have forced the builders to consider other solu-
tions. Another possibility is that in some cases,
clumsy attempts at restoration may have dis-
torted the outlines into unrecognizable forms.
However, there are other indications that the
longest ship-settings form a distinct class of
their own. They show no coherence in orienta-
tion, they are often solitary and there is a
marked absence of ship-settings in the middle
range of lengths between 30 and 40 metres

(Fig. 2).

f:r'r”}h'“_‘\'

When two or more ship-settings of identical
shape and size appear at the same site, they were

probably set up deliberately in this way accor-
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Fig. 1. The well-proportioned design of the recently restored ship-setting at Gannarve on Gotland is enhanced
by its commanding situation in an archaic landscape. Photo by |. Ryegird. — De viillbalanserade méiten hos
den nyligen restaurerade skeppssitningen vid Gannarve pa Gotland [6rhijs av dess ramurddande Fige 1 det

arkaiska landskap som omger den. Foto |. Ryegird.

ding to a preconceived scheme. Three such
ship-settings are to be found at Hassldsa in the
province of Viistergotand in Sweden, with two
ship-settings aligned parallel to each other and

0 [ s L

U

0 20 a0

B0 matres

Fig. 2. Distribution of the lengths of the ship-settings
stuchied in this investigation in five-metre intervals.
I'he dashed lines indicate sizes for which the investi-
gation is incomplete. -
uppmitta skeppssittningars Eingd 1 5-meters inter-
vall. De streckade linjerna anger an underlaget ir
mycket bristEilligt {tir korta skeppssétningar,

Diagram over [ordelningen av

Formudinnen 90 (1995)

the third at right angles to the first two (Fig. 3).
At Rannarve on the Island of Gotland in the
Baltic, a formation of four identical ship-
settings sail in a straight line, stem to stern
(Roslund, 1983) (Fig. 4).

Ship-settings differ greatly in their breadth
of beam. When defined as the ratio of the
length of the major axis to that of the minos
axis, the beam-width in Fig. 5 is found to vary
from 1.7 for the vesica piscium figure to 7.2 for
narrow lozenge-like ovals with a pronounced
clustering at the axial rato 3.0, in close accord
with earlier results (Rausing, 1984, p. 49).

The preference for the axial ratio 3.0 indi-
that the 3-4-5 right-angled wiangle
might have been used in its construction. A

cates

simple method to obtain ship-settings with this
axial rato 1s to draw two crcles of radius 5
units from points 4 units above and below the
midpoint of a major axis measuring 6 units,
The two ship-settings in Fig. 6 at the famous
site at Badelunda near Viisterids in central Swe-
den provide a striking illustration of this
method of construction (Roslund, 1992). They
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}'I_l_; 3. Three \]ll||-\<'l|’!l]_\,;- of the same size and \}I.il!l' at Hasslosa are .\ll}m_‘_(('tl. s0 that two are .|||_‘4]'Il'l| !I.II.I”I"

to cach other while the third is placed at right angles to the first two

I'vi av tre nll storlek och form identiska

skeppssiattningar vid Hasslosa 1 Viistergttland ligger parallellt med varandra, medan den tredje bildar en riit

vinkel med de v [Grsta

both employ the 3—4-5 triangle but in two dif-
ferent ways. While one ship-setting of axial ra-
tio 3.0 may have been constructed in the man-

ner described above, the other with a major

axis of the same length but now instead divided
into 8 units has the centres ol its sides |)l.u ed 3
units from the axis, giving an axial ratio of 2.0.
However, Mattsson (1991) recently remarked
that nearly the same axial ratios, 3.08 and 2.06,
can be obtained with a construction method
based on the Golden Section.

I'here is some further evidence in the distri
bution of axial ratios in Fig. 5 that whole num-
bers were }:l:'ll‘l'lwl. I'his pomnts to the use ol
other Pythagorean riangles with sides in ratos
of whole numbers for the construction of ship-
setangs

Another less conspicuous clustering in Fig, 5

\;I

occurs at axial ratio 2.4, This implies a design

which relies for its construction on a square

I'he

previously mentioned line of ship-settings at

with its diagonal along the major axis.

Rannarve was undoubtedly built on a ground

plan of four equal chesshoard squares ar-

ranged along a common diagonal (Roslund,
1983).

Other ship-settings may have been construct-
ed with the }u'i}! of the l'(tlli|.11v1 al I|i.|11g1t', ].“i\-

ing an axial ratio of 3.7. This is definitely the
case with a three-leaved rosette of ship-settings
at Vedeby outside Karlskrona in southern Swe-
den (Roslund, 1984) (Fig. 7).

Of the nine ship-settings in this survey with
sides which do not conform to circular arcs,
four appear to be of elliptucal outline. These
four are to be found in Sweden at Sodra Ugg-

larp and Kivik in the province of Scania, at Oss

lov in Sméland and at Nissja in Ostergdtland.

I'hey are all severely flattened (see Fig. 8) with
an eccentricity greater than 0.9. By a strange
coincidence, the ship-settings at Sédra Ugglarp
and Osslov are very similar in form and size;
the eccentricities are 0.96 and 0.95 and the ma-
jor axes 42.3 and 41.3 metres, respectively.

Ale's

Kiseberga in southern Scania, is

One  ship-setting, the monumental
Stones at
clearly composed of two identical but opposing

parabolas with their axes of symmetry falling

Fornvdnnen 90 (1995
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Fig. 4

Rannarve

I'he construction ol four ship-settings at

may have been based on four equal
squares in contact along a common diagonal. - Fyra
skeppssittningar vid Rannarve pd Gotland kan ha
konstruerats med hjilp av [yra lika stora kvadrat-
€1 ]:l.n erade 1 en 111]]1] utelter en gemensam l|!<|.L:'l'
nal

Fornuvdnnen 90 (1995)

Fig. 5. Distribution of axial ratios at intervals of 0.2
for 89 ship-settings. Ship-settings at the same site dif-
fering in axial ratios less than 0.2 have been counted
as one, - Diagram éver [Ordelningen av axelforhil-
landen 1 intervall om 0.2 enheter fir 89 skepssiitt-
ningar. Skeppssittningar inom samma fornlamnings-
omride vars axelfrhdllande skiljer sig med mindre

in 0.2 enheter har behandlats som en enda.

along the same line (Roslund, 1980; 1993) (Fig.
9). The remaining four ship-settings have out-
lines which could not be assigned to any parti-
cular type of geometric curve.

I'he examples described here strongly sup-
port the idea that the builders of ship-settings
understood the basic laws of geometry and
knew how to use them in order to arrive at an

aesthetically pleasing composition.

Cnentation

Ship-settings are found pointing in all direc-

uons on the horizon. However, as shown in
Fig. 10, there is a clustering near the north-
south direction which becomes more pro-
nounced if the longest ship-settings are ex-
cluded. The latter seem to be wholly randomly
oriented, while 45 per cent of the ship-settings
shorter than 40 metres point within a 30 de-
gree interval of the horizon centred at azi-
muths 10 and 190 degrees. This asymmetry
with regard to the local meridian could be an
effect of our temporal conception of midday,
which usually lags behind the astronomically
determined midday, when the sun reaches its
highest position in the sky. A ten-degree depar-
ture in azimuth from the meridian corresponds
to just over half an hour in clock-time at the

(&} |11i1|| wes at these lattudes.
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Fig. 6. The construction of two ship-settings at Bade
lunda may have been based on the Pythagorean 3
-5 triangle giving axial ratios 3.0 on the left and 2.0
on the right I'va skeppssittningar vid Badelunda
utantor Visteras kan ha konstruerats med hjilp as
den ]J\l|l.|'_;|lr.|||~L.| —=5-triangeln som gett dem

axcliorhdllandet 5,0 ull vinster och 2,0 ull higer.

Fig. 7. The construction of
threg \h;lj setmngs al Vede
by may have been based on
the equilateral triangle

I're th-}r|.~.~,|:|nm-.;.n vid
Vedeby utantor Karlskrona
L.!il ha konstruerats med

hjdlp av hiksicdiga tanglar
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Fig. 8. Ground plan of the ship-setting at Ossli
\hnmmg the ('||1||\|' which best fits the posiiions ol the
stones Planritning dver skeppssittningen vid Oss-
lov 1 Smaland med den ellips inlagd som biist anslu

ler sig ull stenarnas |JL|| cring

I'he preference for a north-south orientation
of ship-settings was observed already by Ohl-
marks (1946, pp. 207-210). The same effect,
with a small deviation towards increasing azi-
muths, was also seen for 274 ship-settings on
Gotland, mostly from the Bronze Age (Eriks
son, 1987, p. 23). However, no such clustering
towards the north and south

tendency was

found for 78 ship-settings, mainly from the late

[ron Age, in the province of Uppland in Swe-
1980, p. 31, pp.

den (Karlsson and Aman,
71-72).

I'he monumental Ale's Stones constitutes a
special case with respect to its orientation. The
directrix of its southern parabola points almost
exactly towards the rising point of the Midsum-
mer sun (Roslund, 1980; 1993). It is therefore

tempting to regard it as a parabola for inter-

Fornvinnen 90 (1995)

Fig. 9. Ground plan of Ale’s Stones. Open crcles indi-
cate the positions which the stones would have occu-
‘JH'[‘ \\I'I{,|1 COorre [I\ Il!.!‘('ll on two I‘IFIH }\[I]l_: IP.II'.IINI-
las Planritning dver

cirkla

om stensittningen konstruerats som tvad motstillda

Ales stenar 1+ Skdne. Oppna
markerar de ligen stenarna skulle ha haft

parable

polating the precise time of the summer solstice
in a manner similar to that suggested by Thom
(1971, pp. 83-90) for the moon.

[t is somewhat unexpected that the longest

Souil Wesi

Fig. 10. Distributions of azimuths at ten-degree inter
vals for the Major axes af 100 -||I|:--n'|[il|u\ .\|||i|--<'l-
tngs at the same site differing in ornentation less than
10 degrees have been counted as one Diagram
over fordelningen i azimut 1 tograders intervall av
lingdaxeln for 100 skeppssitiningar. Skeppssitt-
ningar inom samma lornlimningsomride som skiljer
sig 1 orientering med mindre dn 10 grader har be-

handlats som en enda
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ship-settings show no preferential orientation.
I'hey are usually assigned to the late Iron Age
when the Norsemen are known to have ac-
navigational skills. It
Norse

wanted his grave ship to steer the right course

quired considerable

would be understandable if a chiel

to the realm of the dead. Apparently, other
considerations proved more influential when
the ship-settings were laid out. Precisely what

they were, we do not know, except that geo-

metry played an important role.
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Skandinaviska skeppssittningars geometri och orientering

Ett hundra skeppssittningar pa sammanlagt 63
fornlimningsplatser 1 Skandinavien har upp-
métts med en distomat kopplad till en preci-
sionsteodolit. Mitningarna ger vid handen att
stenarna som definierar skeppssittningarnas si-
dor satts ut pi geometriskt konstruerade cirkel-
bagar. Endast nio skeppssiuningar av de stu-
derade uppvisar definitivt avvikande former
Av dessa kan fyra skeppssiattningar mojligen ha
lagts ut som ellipser: de vid Sodra Ugglarp och
Kivik i Skdne, vid Osslév i Smiland och vid
Niissja i Ostergotland. En skeppssitiing, Ales
stenar 1 Skidne, kan ha konstruerats som tvi
motstillda parabler,
Skeppssitiningarna foreter en stor varia-
tionsrikedom 1 forhillandet mellan lingd och
bredd med en tydlig forkirlek [6r axelférhal-
landet 3,0. Detta kan tolkas som att byggher-

10-95505%7

rarna utnyttjat den vilkinda pythagoranska
3—4-5-triangeln f6r utliggning av sidorna som
for de tva stora skeppssittningarna vid Bade-
lunda utantor Viisterdas, Andra ofta forekom-
mande axelforhillanden pekar mot att man
ocksd anvint sig av bade kvadrater, som vid
Rannarve pd Gotland, och liksidiga triangla
som vid Vedeby utantor Karlskrona.

I'vots att skeppssiattningar tllkommit under
en ling tidrymd har de uppforts enligt samma
ll'gh':. Konstruktionerna vittnar om en ltl;;fu'ﬂ-
de kinnedom om geometri och om en vilja att
tilimpa denna kunskap.

Skeppssittningar kortare in 40 meter fire-
ter en svag tendens att foredra en nord-sydlig
orientering. Férvinansvirt nog delar de lingre
denna samordning

skeppssittningarna  inte

utan ligger jamnt fordelade runt horisonten.

Fornuvdnnen 9 (1995)







