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Erratum

Please observe that the two figures on pp. 201 and 202 in
Volume 2 have been exchanged by mistake. The figure text of
fig. 5 thus relates to the figure on p. 202 and vice versa.

In the figure text of fig. 6 p. 202 the economy of rescue excava-
tions is indicated in hundred thousands. It should be corrected
to thousands.
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Chronological and Regional Variation in
the Late Mesolithic of Eastern Denmark

by PETER VANG PETERSEN

As a collaborator to the “Vedbzk Projekt” the author
has analysed material variation within the late Meso-
lithic in eastern Denmark. A result of these studies has
been the recognition of five chronological phases within
the Kongemose and Ertebslle periods. These phases
show a clear resemblance to the development of e.g.
projectile points among other Mesolithic groups in
Western Europe.

Another important result is the recognition of pro-
nounced regional and local variation within the flake
axes of the late Ertebelle culture in eastern Denmark
reflecting distinct local groups.

Among sedentary populations, it is anticipated that
local patterns of artifact styles, produced and discarded
locally, will develop in the same way as dialect groups in
language. If so, the existence of local groups of Erte-
belle flake axes reflects the presence of territorial and
social groups in the Ertebglle resembling the dialectic
tribes known from recent hunter-gatherers in Australia
and the Kalahari (Birdsell 1968, Wiessner 1983).

THE VEDBAK RESEARCH AREA

Northeast Denmark has undergone an isostatic uplift
since Atlantic time, raising coastal Ertebglle and Kon-
gemose sites above present sea level. Due to the ex-
cellent potential for examining changes in Mesolithic
coastal cultures in this area of uplift, the “Vedbak-
Project” was initiated in 1974 (1). In 1975 the Meso-
lithic graveyard at Henriksholm-Bogebakken was
found (Albrethsen and Brinch Petersen 1977), and
intensive interdisciplinary investigations have been
carried out in the subsequent years. With 35 known
sites (fig. 2) documenting a continuous habitation over
300 years the Vedbzk inlet offers an important area for
investigation.

The sites

In the 6th millenium bc salt water flooded the Vedbak
valley, creating a shallow inlet with numerous islands
and peninsulae inviting habitation. The hunting and
fishing population of the Kongemose period (5500 —
4500 bc) occupied the area, which has been populated
ever since.
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Fig. 1. Northeast Zealand in the Atlantic climatic phase, showing the
highest Littorina coast line. The modern coastline is indicated by the fine
dotted line. The stippled contour lines indicate the degree of coastal uplift
since 3500 B.C. the map also shows the five coastal sites which have
given names to the Kongemose and Ertebglle phases in eastern Denmark.
Drawn by Svend Age Knudsen.
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Fig. 2. The “Vedbak inlet” indicated by the dark 5 meter contour line, and the 35 known Stone Age sites. Mentioned in this article are: 1. Henriksholm-
Bogebakken, 2. Vedbaek boldbaner, 3. Maglemosegards Vaenge, 4. Maglemosegard, 5. Stationsvej 11, 6. Marievej, and 7. Stationsvej 17. Drawn by

Svend Age Knudsen.

Settlement was placed as close to the water as pos-
sible. The location of sites on small islands and penin-
sulae demonstrates that the inhabitants wanted to live
as close as possible to the main channel of the inlet
where the best fishing grounds were to be found.

The Vedbzk inlet has none of the »kitchen middens«
with massive layers of oyster shells otherwise so charac-
teristic of Danish coastal sites. There were no oysters in
the Oresund or in the Baltic Sea east of Gedser (Sparck
1940:72). Thin layers of sea shells (mussels and peri-
winkles) may be found on sites along the shore of the
@resund, but coastal sites in eastern Denmark gene-
rally do not contain sea shells.

Stratigraphy

In the Vedbzk investigations, an effort has been made
to distinguish culture layers of different ages. It is now
clear that the larger sites rich in material — which have
of course interested the archaeologists — have been in-
habited over a long period. The living horizons in these
occupation zones contain a mixture of early and later
cultural remains. This mixture is a result of bioturba-

tion — human and canine digging, as well as moles and
water voles tunnelling through the culture layers, have
turned everything upside down.

Conditions are somewhat better in the lagoon sedi-
ments adjacent to the site. Here excavations of the
water-logged “refuse layers” reveal thick stratigraphic
sequences of sand and gyttja layers deposited during
the habitation. In this area of rapid sedimentation,
early and later objects are kept neatly apart. The arti-
facts that have been thrown into the water at varying
points in time have remained in stratigraphically diffe-
rent layers. Maglemosegdrds Venge is the most important
of these sites (2). There are several sand and gyttja
layers present with cultural remains from three diffe-
rent phases. Abundant wooden artifacts have made it
possible to C-14 date the cultural phases as well as the
marine transgressions that deposited these layers
(Christensen 1982: 176).

In addition sites on beach ridges at the mouth of the
Vedbzk inlet have been investigated. The mouth of the
inlet was an attractive settlement area. The continuous
formation of beach ridges by material eroded from
moraine cliffs north of the inlet created new habitation
areas and, as new beach ridges were formed next to the
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Fig. 3. The development of archaeological chronologies for the Kongemose and Ertebglle periods over the last 45 years in Denmark.

old ones, a horizontal stratigraphy of the occupation of
the ridge was created.

The chronological development of material culture
in the Kongemose and Ertebeglle periods is thus docu-
mented by stratigraphical observations, both vertically
and horizontally.

The artifacts

Irrespective of the conditions of preservation, the main
body of the archaeological assemblage consists of flint
artifacts. Consequently, the study of the chronological
development of the Vedbak sites has focused on the
lithic materials.

Lithic artifacts from coastal sites consist primarily of
waste. Tools are usually broken, and consequently
arrowheads are an important group among the flint
tools. They appear in large numbers and they have nor-
mally kept their original appearance. Due to their small
size they were generally not repaired or reworked for
other purposes. The arrowheads vary widely in size and
shape and analysis has shown that these small flint
points provide the best information for dating late
Mesolithic sites (fig. 4).

A series of the common flint types — blades, axes and
cores — have also been examined and classified accord-
ing to discrete technological attributes of either/or
character, e.g. blades produced by a soft hammer or a
hard hammer (fig. 7), handle cores with a negative or a
positive platform (fig. 8), axes made from a flake or a
core piece, arrowheads having dextral or sinistral orien-
tation, etc. By means of such criteria it has been pos-
sible to classify many fragmented pieces that could not
have been included if shape or size criteria alone had
been used.

CHRONOLOGICAL DEVELOPMENT

Investigations show that five phases of the Kongemose
and Ertebglle periods can be established. The develop-
ment in Vedbzk corresponds to that of the rest of
northeast Zealand, and the separate phases are named
after the sites (fig. 1) where the inventory characteristic
of the individual phases was first recognized or appears
in its purest form (Vang Petersen 1979). Each phase is
defined by the predominance of various types of arrow-
heads (fig. 5), but other tool types also contribute to the
characterization (fig. 6). This subdivision should be
compared to the earlier chronological systems as shown
in fig. 3. The coastal sites have previously been inter-

Fig. 4. Measurements and morphological elements used in the typologi-
cal and chronological analysis of projectile points: a. length of long
diagonal, b. length of short diagonal, c. length of leading edge, d. shape
of basal transverse retouch, and v° axial angle of leading edge. Above:
sinistral, rhomboid arrowhead (a:b = 1,5) with straight basal retouch
and broad edge (a:c < 1,75). Below: dextral oblique (v° = 10°) trans-
verse arrowhead (a:b < 1,5) with concave basal retouch and narrow
edge (a:c = 1,75).
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Fig. 5. The succession of projectile point types during the five phases of
the late Mesolithic in northeast Denmark: (1). The Villingebak phase
(early Kongemose), (2). The Vedbak phase (late Kongemose), 3. The
Trylleskov phase (early Ertebglle), 4. The Stationsvej phase (middle
Ertebglle), and 5. The Aalekistebro phase (late Ertebglle). Drawn by Eva
Koch Nielsen. 2:3.

preted as habitations of relative short duration and the
characterization of the material aspects of the separate
phases has been based on inventories from selected
locations. Recent investigations, however, have shown
that coastal sites have been inhabited repeatedly for
hundreds of years. Even localities that have been used
as type sites for phases often cover two or more phases
of the cultural development (Vang Petersen 1979: 48—
55).

The Villingebek phase (early Kongemose) 5500 — 5000 bc.

The Villingebak phase is characterized by large rhom-
boid arrowheads with a broad edge and a straight basal
retouch (fig. 5) (3). The arrowheads are made with the
microburin technique and are nearly always sinistral.
The blades are long and regular, produced by soft ham-
mer technique with an antler fabricator (Mathiassen
1948: no. 190). Microblades are used as insets in slotted
bone points and daggers. The microblades are pro-
duced from handle cores, which during this phase gene-
rally have negative striking-platforms, i.e., the platform
is created by removing a flake from the core (fig. 8).
Furthermore this phase contains numerous burins
made on blades or flakes. In this phase, named after the
site Villingebak East A (Kapel 1969), flint axes are
almost exclusively core tools with a rhomboid cross-
section and “normal edge” made by removing flakes
parallel to the edge (fig. 10).

The Vedbak phase (late Kongemose) 5000 — 4500 be.

The Vedbazk phase is dominated by narrow rhomboid
arrowheads and big oblique transverse arrowheads (3).
The arrowheads usually exhibit a concave basal re-
touch, and roughly 33 % are dextral. The microburin
technique is discontinued during this phase. Soft ham-
mer blades are still being produced but hard hammer
blades become common towards the end of the phase.
As the name indicates these blades have been flaked off
by means of the hard hammer technique, i.e. by direct
percussion with a hammer stone, a technique that re-
sults in rather irregular blades (fig. 7). In the Vedbxk
phase — named after the site Vedbzk boldbaner (Ma-
thiassen 1946, Vang Petersen 1977) —most handle cores
are made on large flakes on which the positive side with
the bulb of percussion is used as striking-platform.
There are still some burins among the blade tools but,
as in the early Kongemose, borers and scrapers are very
rare. Flint axes are not distinguishable from those of the
Villingebaxk phase, nor do the bone and antler ma-
terials show any significant changes.

The Trylleskov phase (early Ertebglle) 4500 — 4000 bc.

In the Trylleskov phase a number of characteristic Kon-
gemose types disappear including rhomboid arrow-
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Fig. 6. The appearence of characteristic artifact types in the coastal Mesolithic and Neolithic culture in east Denmark.

heads, microburins, soft hammer blades, handle cores,
fabricators, and slotted bone points. The arrowhead ca-
tegory is now completely dominated by small oblique
points. Soft hammer blades have been completely
replaced by hard hammer blades, often with a dorsal
retouch. Burins are made on flakes or hard hammer
blades, borers are rare, and scrapers are completely
absent. The absence of scrapers is particularly note-
worthy in view of their otherwise broad distribution,
temporally as well as geographically. Axes are still re-
presented only by core tools. The early Ertebslle has
few characteristic flint types. For this reason it was not
recognized as a distinct phase until the excavation of
the type-site Trylleskoven on the Kege Bugt (fig. 1.) in
1976 (Vang Petersen 1978). This reduced inventory has
since then been found at several localities along the
Vedbzk inlet.

The Stationsvej phase (middle Ertebolle) 4000 — 3500 bc.

In the Stationsvej phase (4) arrowheads are symmetri-
cal, transverse forms with a broad leading edge and con-
cave sides. The points are made on regular soft hammer
blades which have reappeared and once again dominate
the blade industry after 500 years of absence. Antler
fabricators have also returned, but they are now signi-
ficantly shorter than they were during the Kongemose.
A new and characteristic type is the tanged blade with
a concave end-retouch, a type that is also found in the
next phase. Burins are common but borers and scrapers
are still missing, at least during the first part of the
phase. Most important is the emergence of the flake
axe, which in this phase completely replaces the core
axe. In the Stationsvej phase, the symmetrical flat-
trimmed type dominates. In the second half of the
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Fig. 7. The difference between: 1, a soft hammer blade, and 2, a hard
hammer blade, is seen clearly at the bulbar end of the blade. Drawn by
Eva Koch Nielsen. 2:3.

Fig. 8. Handle cores are abundant in the Kongemose culture in eastern
Denmark. 1. Handle cores with “negative” striking-platforms, — the
negative scar of a flake taken from the core becomes the platform — are
prevalent in the early Kongemose while handle cores with “positive”
platforms —made on large flakes where the positive side with the bulb of
percussion is used as striking-platform —dominates in the late Kongemo-
se. Drawn by Eva Koch Nielsen. 2:3.

phase, pottery makes its appearance in the form of
thick-walled, pointed-based vessels. The phase was re-
cognised for the first time at the excavation of the site
Maglemosegaard in the Vedbzk area (5), but later a

less mixed site from this phase was found on the beach

ridge in the mouth of the Vedbzk inlet at Stationsvej 11
(6) (fig. 2).

The Aalekistebro phase (late Erteballe) 3500 — 3000 bc.

In the latest part of the Ertebglle period, transverse
arrowheads are narrow with straight or slightly concave
retouched sides. In thise phase named after the site of
Aalekistebro (6), soft hammer blades are once again
less common, especially towards the end of the phase.
Burins are poorly represented, but borers and espe-
cially scrapers have become extremely common. There
are still the three major types of flake axes, but the sym-
metrical side-trimmed and the asymmetrical flake axes
prevail in northeast Zealand. Core axes are revived, but
with a symmetrical, convex cross-section and a “spe-
cial” working edge, shaped by parallel blade-like re-
movals from the edge (fig. 10). In addition to the
pointed-based vessels, flat oval blubber lamps appear
and Funnel-Beaker pottery is apparently in use during
the last part of the Aalekistebro phase, which probably
ends around 3000 bc in Zealand.

The causes of chronological changes

Throughout these phases of the Atlantic Mesolithic
culture there are only small changes in the appearance
of the most important functional types. Arrowheads,
flint axes, blades, and burins are in use throughout the
period. However, there are significant changes in shape
(for arrowheads) and manufacturing techniques (for
axes, blades, handle cores, etc.). Such changes are
apparently more common and have happened more
quickly than previously presumed. The most likely ex-
planation for most of these shifts in material culture
during the Kongemose and Ertebglle periods seems to
be changes in taste or fashion.

All over Europe hunters were manufacturing flint
tools and new ideas may have arisen anywhere. The
parallel development in microlithic artifacts in west
and central Europe during the Boreal climatic period



(Clark 1958, Jacobi 1976) indicates that ideas spread
rapidly over very long distances during the early Meso-
lithic.

In the rest of Europe there are few excavated sites
from Atlantic time that can be compared to the sites in
southern Scandinavia. At the present the best basis for
a comparison seems to be La Baume de Montclus in
Languedoc (Escalon De Fonton 1976: 1382—89). At this
site in southern France, 1500 km from Vedbzk, the
stratigraphic sequence shows a development in arrow-
head morphology that is strikingly similar to the Da-
nish material and roughly contemporary according to
C-14 datings. Narrow scalene triangles and broad tra-
pezes are replaced by rhomboid arrowheads which are
later replaced by oblique transverse forms.

Around 4000 bc, these are superceded by symmetri-
cal transverse arrowheads with a broad cutting edge.
Various sites with rhomboid or oblique transverse
points in the area between southern France and Den-
mark (Rozoy 1978: 525-34, 489-509) argue that this
parallel development is no coincidence. Such examples
of similar material development among widely separat-
ed groups demonstrate that new types and techniques
spread rapidly over Western Europe in the late Meso-
lithic.

REGIONAL DIFFERENCES WITHIN
THE ERTEBDLLE CULTURE

The chronological development of the material culture
recorded at Vedbzk is roughly the same among all the
Atlantic Mesolithic groups in southern Scandinavia. As
already noted, parallels can be found among other
European hunters but of course there are also many dif-
ferences. Culture varies, new ideas are not welcomed
with the same degree of enthusiasm everywhere, taste
and needs change, and raw materials and food re-
sources are not evenly distributed. Even in a small
region like Denmark, pronounced differences between
local areas can be observed.

In the early phases of the Atlantic Mesolithic, regio-
nal studies are unfortunately complicated by the loca-

Fig. 9. The flake axes of the Ertebglle culture can be separated into three
types: 1. symmetrical flat trimmed, 2. symmetrical side trimmed, and
3. asymmetrically trimmed axes. Drawn by Eva Koch Nielsen, 2:3.
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Fig. 10. The core axes of the Kongemose and early Ertebglle phases have
a “normal” cutting edge, created by flakes taken off parallel to the edge
(1) whereas the core axes of the late Ertebglle generally show a “special”
cutting edge with blade-like removals from the entire face of the edge
(2). Drawn by Eva Koch Nielsen. 2:3.

tions of the sites. Due to the uneven land uplift Konge-
mose sites in eastern Denmark have been found only in
the northeastern part of Zealand. In Jutland there is
only one properly excavated site, Brovst (Andersen
1970), from the late Kongemose. This site lacks handle
cores which, along with the relative absence of slotted
bone points in Jutland (Andersen and Malmros 1966:
105), is indicative of regional differences between west
Danish and east Danish Mesolithic already during the
Kongemose period.

From the early Ertebglle period there are only a few
investigated sites. In Jutland, as well as in Zealand, the
layers from this phase are often heavily mixed with later
material. During recent years it has been possible to
isolate and excavate unmixed layers from the early
Ertebglle, but the amount of material is as yet not suffi-
cient to permit further statements regarding regional
differences.

It is not until the middle and late phases of the Erte-
belle culture that properly excavated sites are distri-
buted all over Denmark and allow comparative regional
studies. Bone and antler tools have been examined in
detail. T-shaped red deer antler axes appear in large

numbers in Jutland and on Funen (fig. 11) but they are
very rare east of the Great Belt (8). Bird bone points
(Mathiassen 1948: no. 152 and 156) and aurochs and
wild boar scapulae with holes from the manufacture of
bone discs and rings (Mathiassen 1948: no. 203) have
a similar westerly distribution (fig. 12, 13). These
scapulae, which are actually waste material, are rather
numerous in west Denmark, but they have never been
found on eastern Danish Ertebslle sites. The finished
bone rings are rarely found and it is noteworthy that
one specimen was recovered on the Karlsgab site in
southwest Zealand (Johansson 1964: 305). This speci-
men was likely imported into Zealand from the west.

Bone combs (Mathiassen 1948: no. 199-201) are also
known solely from sites in Jutland (Andersen 1970: 36).
The total number is rather small (fig. 12) and superior
conditions for bone preservation at the Jutland “kit-
chen middens” may contribute to the uneven distribu-
tion of these items.

Among the artifact types with an easternly distribu-
tion can be mentioned Limhamn axes, which are only
found on Zealand and Bornholm on Danish soil (fig. 11)
(Becker 1939: 235, Jennbert 1984: 104). Curved antler
harpoons of type B (Andersen 1971) have a similar di-
stribution (fig. 14). They appear in eastern Denmark,
Scania (Larson 1981: fig. 40), and on the island of Ri-
gen (Klinghardt 1924: 19). Type B harpoons are not
found at all in Jutland, but straight antler harpoons of
type A are numerous.

The distribution of these bone, antler and stone types
indicates a distinct regional border between the eastern
and western Danish Ertebslle cultures in the 4th mil-
lennium be. This border through the Kattegat and the
Great Belt may also have functioned as a cultural bar-
rier during the early Ertebelle (Andersen 1978, 1980)
and Kongemose, but that cannot yet be demonstrated.

The causes of the regional variation

Regional differences in the bone inventories of eastern
and western Danish Ertebglle sites are partly to be attri-
buted to the uneven distribution of resources. The de-
pauperation of the fauna of the Zealand forests during
Atlantic time is of decisive importance (Aaris-Serensen
1980). A number of mammals, including aurochs, elk,
and brown bear, disappeared from Zealand after the
Boreal period and certain raw materials (e.g. aurochs
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Fig. 11. Distribution of T-shaped red deer antler axes and Limhamn green-
stone axes in southern Scandinavia (based partly on Becker 1939 and
Jennbert 1984).

Fig. 12. Distribution of bone combs and bird-bone points dated to the
Ertebglle culture in southern Scandinavia.

Fig. 13. Distribution of scapulae with circular cuts and bone rings or discs
made from scapulae.

scapulae for bone rings) are thus lacking in this area.
The manufacture of bone rings from wild boar scapulae
(Skaarup 1980) was apparently not a satisfactory solu-
tion in the Zealand Ertebelle.

Unlike aurochs and elk, red deer managed rather well
in Zealand during Atlantic time and became the pri-
mary game animal. There was no scarcity of red deer

Fig. 14. Distribution of straight (type A) and curved (type B) antler harpoons

in southern Scandinavia (based partly on Andersen 1971 and 1975).

antler. However, during Atlantic time antler of the Zea-
land red deer are reduced in size and most of them were
simply unsuitable for the manufacture of antler axes.
This is probably the reason why antler axes are rarely
found on Zealand Ertebglle sites.

The western Danish Ertebslle culture is clearly in-
fluenced by continental groups (Andersen 1970: 36),
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whereas the eastern Danish area exhibits a close re-
semblance in material culture to the hunting popula-
tions of the Scandinavian peninsula. The most obvious
similarity is the presence of Limhamn axes on Zealand
and Bornholm - a type which is found in great numbers
along the Baltic coasts of Sweden (fig. 11). These lightly
polished, coarse stone axes have never been found west
of the Great Belt.

The regional differences between the eastern and
western Danish Ertebelle can be explained partly as a
result of the uneven distribution of natural resources
(e.g. the absence of elk and aurochs on Zealand) and
partly as the result of the presence of a major geo-
graphical barrier to communication (the Great Belt),
which must have inhibited the exchange of the in-
fluences between the European continent (T-shaped
antler axes) and the Scandinavian peninsula (Limhamn
axes). The emergence of regional differences and the
function of the Great Belt as a cultural barrier reflects
the Ertebolle people’s limited range and limited tech-
nology based on the local resources. Apparently the
Great Belt was only rarely crossed and the exchange of
ideas and exotic artifacts like the bone ring from Karls-
gab, was not intensive enough to disrupt differences.

Local groups in eastern Denmark

Regional variation among organic remains is unsuit-
able for the more detailed study of local difference in
material culture, partly because each type is known
only in limited numbers and partly because many sites
with unfavourable conditions of preservation lack the
bone types entirely. Once again we must turn to the
flint tools that always appear in large quantity and pro-
vide a good medium for the evaluation of technical and
stylistic differences between sites.

The flake axes are particularly suitable as they ap-
pear in large numbers on all sites and were normally
discarded without much resharpening or reworking.
The flake axes have thus maintained their original
shape, size and some indications of the manufacturing
technique.

Comparison of flake axes from eastern Zealand sites
dating to the late Ertebslle shows the existence of three
local groups of these artifacts (fig. 15):

I. The northeast Zealand group including sites along
the Roskilde inlet and the west coast of the Oresund.

Here symmetrical side-trimmed and asymmetrical
flake axes prevail.

IL. The Koge Bugt group including sites on the island of
Amager and along Kage Bugt where symmetrical flat-
trimmed flake axes make up the majority of the type.
III. The southeastern Zealand and Men group includ-
ing sites along the Preste inlet and on the island of
Mon, where symmetrical flat-trimmed axes also pre-
vail, but where they have a very broad cutting edge. The
flake axes on the island of Men have particularly con-
cave curves and broad edges.

Comparable investigations on flake axes and other arti-
fact types would presumably establish the existence of
3—4 similar local Ertebelle groups in the remainder of
eastern Denmark. A group on Bornholm is markedly
different due to the use of the poor local pebble flint,
which precludes the manufacture of regular blades,
flake axes and other larger flint types.

The causes of the local differences

The existence of local differences in eastern Denmark
shows that the Ertebeglle groups not only had a limited
range, but also that they were closely attached to speci-
fic areas within the region. The hunters of the primeval
forest were probably as limited in mobility as the
“standwild” game animals they pursued and may very
well have defended their territory with equal ardour. In
this connection it is tempting to interpretet the record-
ed instances of manslaughter or murder (Albrethsen
and Brinch Petersen 1977: 14), scalped children, and
cannibalism (Degerbel 1942) as results of territorial
strife.

In terms of the number, size and richness of finds, the
Atlantic coastal sites surpass contemporaneous inland
sites on lakes and water courses. Current information
indicates that the coastal sites were year-round occupa-
tions. The Vedb=zk inlet with its surrounding forests
could likely have sustained a permanent sedentary
population of up to 60 individuals (Vang Petersen 1976;
86). Only highly sedentary populations can explain the
emergence of the distinct local groups of artifacts with-
in the Ertebeglle culture.

A homogeneous distribution of food resources in the
Atlantic coastal environment was of course a pre-condi-
tion for the sedentism of the Ertebelle people. This



sedentary way of life also made possible intensive fish-
ing, which seems to have fulfilled the major portion of
caloric needs, according to carbon isotope analyses of
human bones from Vedbzk and other Ertebeglle sites
(Tauber 1981). Fishing was done to a large extent with
traps and nets and yielded the best result when the fish-
ing population was permanently settled close to the
fishing grounds.

Like the regional patterning, local differences in
material culture may reflect the uneven distribution of
resources. The Bornholm group, for example, is distin-
quished by the poor flint of this island. Furthermore,
the manufacture of side-trimmed axes does not require
the same high quality flint as the manufacture of flat-
trimmed flake axes. This may to some extent explain
the popularity of the side-trimmed flake axes in north-
east Zealand, where the flint seems to be of lesser
quality than in the rest of the island. However, the most
important differences within eastern Zealand seem to
be of a stylistic nature.

Stylistic groups of flake axes, or other low status
objects which are manufactured by everyone and depo-
sited locally, probably develop the same way as dialect
groups develop in language — as a result of the social
organisation of the population. Territorial hunters
cultivate necessary social intercourse, such as marriage
contracts with their closest neighbours. Investigations
among the Aborigines of Australia and in Africa show
that most social interaction takes place within groups of
people speaking the same dialect. Within the dialectic
group or tribe, which usually includes around 500 mem-
bers (Birdsell 1968: 232), the communication is intense;
there is much less communication with members of
other dialect tribes. The linquistic differences between
the dialectic tribes seem to be the direct result of the
territorial division of the population into socially self-
sufficient groups.

Recent ethnoarchaeological investigations among
the Bushmen of the Kalahari Desert confirm that the
division of social groups not only entails a difference in
dialect, but also in material culture (Wiessner 1983;
267). Thus, the size and shape of the projectile points
among the San Bushmen indicate membership in a
dialect group. Stylistic differences among the Ertebsglle
flake axes likely reflect a similar social and territorial
division in the late Mesolithic.

Further studies of local style zones of Mesolithic
material culture will undoubtedly create a firmer
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Fig. 15. Local groups of flake axes in the late Ertebglle culture in eastern
Zealand: |. the sites in the northeast Zealand group are dominated by
symmetrical side trimmed and asymmetrical flake axes. Il. symmetrical
flat trimmed flake axes prevail in the Kgge Bugt group and in IIl. the
southeast Zealand group, that has flake axes with a very broad edge —
especially the flake axes from the island of Mgn.

archaeological basis for the recognition of territorial
and social structures in the Atlantic Mesolithic cul-

tures.
Translated by Ul S. Jorgensen

Peter Vang Petersen, The National Museum, Prehist. Dept., Frederiks-
holms Kanal 12, DK-1220 Kebenhavn K.

NOTES

1. The Vedbzk Project is an interdisciplinary research program with
contributors from The Institute of Prehistoric Archaeology in Co-
penhagen, the Danish National Museum, The Zoological Museum,
and the Department of Anthropology, both of the University of Co-
penhagen, the University of Wisconsin, a.o. The purpose of the pro-
jectis to reveal, describe, and explain the life of the hunting and fish-
ing population of the Vedbzk inlet between c. 5500-3000 b¢ (Brinch
Petersen 1975).
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The author wishes to thank all members of the Vedbak excavations,
especially the leader of the Vedbzk-Project, Erik Brinch Petersen,
who has offered much support and inspiration as a teacher at the In-
stitute of Prehistoric Archaeology.

2. Maglemosegérds Venge, excavated by the Vedbak Project 1976-79,
National Museum, 1st Department, file no. 1553/76. The site was in-
habited during the Vedbak, Trylleskov, and Stationsvej phases.

3. A distinction between rhomboid and oblique transverse arrowheads
is made using the ratio between long and short diagonal (fig. 4).
Rhomboid arrowheads are defined as (a:b = 1.5), Obligue transverse
arrowheads as (a:b < 1.5, and v° = 10°) whereas symmetrical trans-
verse arrowheads has (v° < 10°). Broad edge is defined as (a:c = 1.75)
and narrow edge as (a:c > 1.75).

4. This phase was originally named after the Maglemosegard site
(Vang Petersen 1979) but the risk of confusing this name with the
Maglemose culture and the excavation of a less contaminated site at
Stationsvej 11 in Vedbzk made a renaming necessary.

5. Maglemosegird was excavated by the Vedbzk Project 1975-1983.
NM [, file no. 1035/75.

6. Stationsvej 11 was excavated by the Vedbak Project 1982 - 1984,
NM ], file no. 3727/82.

7. Aalekistebro was excavated by E. Freundt for the Nationalmuseum
in 1946. NM I, file no. 751/46.

8. Only one T-shaped red deer antler axe from Zealand is known to the
author. This axe was found in the Aamose in western Zealand NM 1,
file no. 5549/84, private collection.
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Macro and Micro Wear Traces

on Lithic Projectile Points

Experimental Results and Prehistoric Examples

by ANDERS FISCHER, PETER VEMMING HANSEN &

PETER RASMUSSEN

INTRODUCTION

Prehistoric flint points often show fractures and
scratches. Some of these must be the result of use (cf.
Hester & Heizer 1973, Paulsen 1975, Odell 1978, Moss
& Newcomer 1982, Barton & Bergman 1982, Bergman
& Newcomer 1983). In many cases though, the damage
may as well be accidental, e.g. because Stone Age
people walked on them, or because archaeologists hit
them with their tools during excavation. In yet other
instances they may represent the work of natural pro-
cesses such as solifluction and water transport.

With the present study we have tried to discover to
which extend damaged prehistoric flint points can yield
information on their function. This was done on the
basis of experiments the aim of which was toisolate and
define types of use wear traces which could be con-
sidered diagnostic for the use as points on spears and
arrows. In the following we first present the experimen-
tal work. Then types of macro- and microscopic charac-
teristica of the projectile function are defined. Finally
the experimentally derived results are tested on pre-
historic points of different age, size and shape.

EXPERIMENTS
The point types employed

In the experiments we used exact copies (replica, cf.
Crabtree 1966) of two completely different Stone Age
point types, i.e. Brommian points and transverse arrow-
heads.

Brommian points date from the late glacial period, or
more precisely from the centuries preceding 9000 b.c.
(Fischer 1978: 31-34). So far, they have never been

found attached to shafts or in any other context which
conclusively establishes their field of application.
Therefore, several different interpretations of functions
have been possible: axe blade, knife, spear point or
arrowhead (see e.g. Rust 1943: 214-215, Mathiassen
1947: 178, Becker 1971: 135, and Holm 1973: 12-15).
The two first uses must be considered highly unlikely
and to us the fourth possibility seems the most obvious.
Consequently, in the experiments presented here
Brommian points were used as tips on arrows (95 speci-
mens), but we also mounted some on spear shafts (11
specimens).

In Denmark, transverse arrowheads were used from
the late mesolithic (approx. 4500 b.c.) and up to the late
Neolithic (approx. 1500 b.c.) A number of finds in Den-
mark and surrounding areas offer evidence for the use
of the type of point in question. First it applies to 4
mounted specimens which all served as tips on arrows
(e.g. Madsen 1868, pl. 22: 19, Mathiassen 1948: no. 48,
Troels-Smith 1960 a: 105). Moreover, a red deer bone
with imprint from a transverse arrowhead (Noe-Nygard
1974: pl. V.c, Andersen 1981: 98), and two bones with
embedded transverse arrowheads (Noe-Nygard 1974:
pl. VLb, Larsson 1982: 19) (1). As these 3 small heads
cannot have produced a cut broad enough for a spear
shaft, it is highly likely that they were used as arrow-
heads. In the experiments, we only used such relatively
small transverse arrowheads (33 specimens), and they
were all mounted as tips on arrows.

Apart from Brommian points and transverse arrow-
heads, we also experimented with a few other point
types. Two blade points from the Pitted Ware Culture
and one late neolithic bifacially retouched point were
used as tip on arrows. Furthermore, we used a lancet
and a triangular microlith as tip and barb respectively
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Fig. 1. Snapshot of the shooting experiments. An arrow has just been fired
against a shoulder of pork suspended in awooden frame. The lake in the
background ensured that arrows missing the target remained undamaged.

on an arrow corresponding to the one found in the bog

of Lilla Loshult in Scania (Malmer 1969).

Field of application

The total of 153 copies of prehistoric flint points,

mounted on arrows and spears, were —as part of the ex-’

periments — shot against different targets. To evaluate
whether the collision with different materials produced
different wear traces, each point was shot against one
object only, and normally only once. The observance of
this principle was often connected with practical
problems because the points could go right through the
object or simply miss it. It was therefore necessary to
catch these arrows in a material which could not pro-
duce wear traces. We solved this problem by placing the
target in front of a lake free of vegetation (Fig. 1).
During the experiments, we used the following simu-
lated hunting objects:
— 12 joints of pork with shoulderblades, hide, fat and
meat
— 1 boar head with hide, fat and meat
— 1 boned leg of boar with hide, fat and meat

1 newly killed and still warm boar (Fig. 2)

— 1 side of pork wih ribs, hide, fat and meat

7 newly killed and still warm sheep

4 freshly caught pikes

Moreover, we also shot against a number of objects

which a prehistoric hunter could have hit by mistake.

The arrows were exposed to the following:

— Collision with birch trunks

— passage through willow bushes with branches having
a diameter of up to 2 cm

— passage through wet grass and collision with grass-
covered, sandy soil

— passage through dense reed growth in a lake
Finally, we carried through a number of experiments,

the object of which was to illuminate some of the types

of fractures to which flint points could be exposed, but

which had no connection with their use as projectile

tips. These experiments were made at a time when we

had already established that some of the most characte-

ristic types of fractures connected with the projectile

function were bending fractures perpendicular to the

length (see below). Therefore, we were particularly

interested in establishing whether similar fractures

could be made in other ways. The following alternative

damaging processes were employed:

— Skinning a boar with Brommian points hafted as
knifes in wooden handles

— walking on a heap of flakes and Brommian points,
placed on moist, sandy soil

— rolling of a stone, the size of a head, 20 times over a
heap of flakes, placed on moist, sandy soil

— dropping of 8 hammer stones, the size of a fist, from

a height of 1 m over a heap of flakes, placed on moist,

sandy soil.

The manufacture and mounting of
the flint points and the bows employed

To ensure that the wear traces resulting from the ex-
perimental shootings were directly comparable with
the ones occurred on similar points during hunting in
the Stone Age, the following considerations had to be
made: The flint points had to be exact copies of the pre-
historic ones and they had to be mounted as similarly to
the prehistoric ones as possible. Finally, they had to be
shot with a bow with roughly the same properties as the
prehistoric bows.
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Fig. 2. Flint-tipped arrow shot into a boar.

A skilled flintknapper produced the flint points used
in the experiments (2). As to shafts and mounting of the
points, two things were especially important:

1. The shaft diameter and the area of the feathers had
to be coordinated in relation to the weight of the
points.

2. To ensure maximum directional stability and pene-
tration ability, the weight of the points had to be
distributed symmetrically around the longitudinal
axis of the shaft and the tip of the point had to be
exactly in continuation of the shaft.

The above requirements could easily be complied in the

case of transverse arrowheads, since there is prehistoric

evidence for the mounting of this type (cf. page 19).

However, the mounting of Brommian points presented

large problems. Firstly, because no prehistoric ex-

amples are known and secondly, because it was difficult

to mount these thick and often curved points in such a

way that the directional stability of the points became

optimal. In practice, the solutions described in Fig. 3

were chosen. The mounting of Brommian points as tip

on spears is also shown in Fig. 3.

In the experiments we mostly used a 50 lbs. laminat-
ed recurve bow. On the basis of reconstructions (3) of

the bow types known from the Danish Stone Age (e.g.
Becker 1945, Troels-Smith 1960a, Petersen 1979, An-
dersen 1975 and 1980), it was possible to demonstrate
that these bows were often very strong, but the cast, i.e.
the velocity at which the limbs of the bow are straight-
ening out, was poor compared with the employed re-
curve bow. The latter is not as strong as the prehistoric
bow, but its cast is better. So, the discrepancy between
the completely different qualities of prehistoric and
modern bows was to a certain extent equalized. There-
fore, it is probable that the experimental points were
fired at a velocity which corresponded to the velocity of
arrows fired from prehistoric bows.

MACROSCOPIC WEAR TRACES
Definition of macro fractures

The shooting experiments as well as the alternative
damaging processes often resulted in wear traces which
could be seen with the naked eye (fig. 7-19). A cursory
inspection of the material reveals that all types of frac-
tures are variations on a few themes. The explanation of
this uniformity is found in the physical limits of the
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Fig. 3. Hafting principles employed in the experiments.

A. Transverse arrowhead mounted on a 8,8 mm thick pineshaft. The
point was fitted into a notch which was cut athwards to the tree-rings.
Here it was fixed with bitumen extracted from birch bark and finally
secured with flax-thread. The shaft had 3 parabolic feathers, 125 mm
long and approx. 15 mm high, mounted parallel to the longitudinal
axis of the shaft.

B. Brommian point mounted as arrowhead. The point was fitted into a
notch cut into a pine foreshaft, where it was fixed with bitumen
extracted from birch bark or with fishglue and then secured with
flax-thread.

Points weighing more than 15 g were mounted on 10 mm thick
pineshafts. These had 3 feathers, approx. 140 mm long and 28 mm
high, mounted parallel to the longitudinal axis of shafts. Points
weighing less than 15 g were mounted on shafts similar to those used
for the transverse arrowheads.

C. Brommian point mounted as tip on spear. The point was secured with
flax-thread.

initiation and path of fractures in brittle materials, such
as flint (Cotterell & Kamminga 1979, Lawrence 1979,
Tsirk 1979). We made use of this fact when preparing a
classification system which covers all macroscopic
fractures observed in the experimental material. The
system, which is primarily intended for fractures on
flint points, follows as far as possible the definitions
and nomenclature of use fractures of the Ho Ho Com-
mittee (Ho Ho Commitee 1979).

In our classification, distinction is made between two
main groups of macro fractures. They are determined
by fundamentally different impacts on the flint speci-
men. First, cone fractures which result from force ap-
plied over a relatively small area and where the fracture
is found close to the contact area (Fig. 4A). Secondly,
bending fractures where the force is distributed over a
relatively large surface, and where the fracture does not
necessarily initiate close to the contact area (Fig. 4B).

In spite of many attempts, we have not succeeded in
distinguishing and defining varieties of cone fractures
connected with the projectile function only. For practi-
cal reasons, the smallest cone fractures are therefore
disregarded in the following. Bending fractures have
been divided into 6 varieties on the basis of their path
and termination (see definitions on Fig. 5). Through a
further division of the different types of fractures ac-
cording to size and their orientation and position on the
flint objects, we are — by means of a long process of
“trial and error” now working with a total of 11 charac-
teristic and clearly definable types of fractures.

Projectile point diagnosticating macro fractures

The connection between the 11 types of fractures and
the various materials and damaging processes appears
from table 1. According to the table, several of the types
are primarily or only combined with projectile points.
The most frequent fractures — connected with the use as
arrowheads and spear points only — are in the following
named diagnostic for the projectile function (fracture types
nos. 7, 8,9, and 10 in table 1). They are all varieties of
bending fractures.

The most simple projectile diagnosticating fractures
are step terminating bending fractures (e.g. Fig. 7A-D).
These are a result of pressure from the ends of the flint
objects, i.e. pressure parallel to the broad sides (and the
length). In case of occasional damaging processes, such
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Fig. 4.

A. Example of cone fracture (seen in longitudinal section and in dorsal
view). The force is applied over a relatively limited area and the
fracture initiates in the immediate vicinity of the contact area.

B. Example of bending fracture (seen in longitudinal section and in
dorsal view). The force is applied over a relatively large area and the
fracture does not necessarily initiate in the immediate vicinity of the
contact area.

as walking on the flint objects (e.g. fig. 19) and in con-
nection with almost any other use than as a projectile
point (4), any bending fracture will, however, initiate by
means of pressure more or less perpendicular to the
broad sides.

The probably most easily recognizable projectile
point diagnosticating fractures are bending fractures
from which “spin-offs” initiate (e.g. Fig. 8, 12, and 14).
The experiments demonstrate that the size and loca-
tion of the spin-offs are highly determined by the cha-
racter of the forces from which the connected bending
fractures derive. Bending fractures resulting from pres-
sure perpendicular to the broad side (and length) of the
flint objects will only result in spin-offs on one broad
side, just as these spin-offs will be relatively limited in
extent (Fig. 6 A).

But on the projectile points where the forces run
parallel to the broad sides, the spin-off fractures may,
however, have considerable dimensions: Immediately
after the completion of the bending fracture, a con-
siderable degree of kinetic energy may still remain in
the projectile shaft. The two fracture surfaces may
therefore be pressed together with much force. As the
orientation of the force (perpendicular to the fracture
surfaces and into the flint specimen) is almost optimum
for the appearance of retouches, very long spin-offs may
thus occur on one or even both broad sides (Fig. 6 B).

Spin-off fractures on both sides, initiating from one
and the same bending fracture (e.g. Fig. 12), can in
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Fig. 5. Definition of macroscopic fractures on projectile points of lithic

materials.

1:  Cone fracture (cone initiating fracture). The fracture initiates from a
point or a small, well-defined area, having a concave profile in the
area of initiation (shown in longitudinal section).

2: Bending fracture (bending initiating fracture). The fracture initiates
from a large area and has a straight or convex profile along its whole
area of initiation.

2a: Feather terminating bending fracture. A bending initiating fracture
which before meeting the opposite surface of the specimen runs
parallel to this, and which meets the surface in an acute angle or in
a curve less than or equal to 90°.

2b: Hinge terminating bending fracture. A bending initiating fracture
which before meeting the opposite surface of the specimen runs
parallel to this, and which meets the surface in a curve larger than
90°.

2c: Step terminating bending fracture. A bending initiating fracture
which before meeting the opposite surface of the specimen runs
parallel to this, and which thereafter makes an abrupt change of
direction to meet the surface in a right angle.

2d: Snap fracture (snap terminating bending fracture). A bending
initiating fracture which meets the opposite surface of the specimen
without having at any point run parallel to this.

2e: Embryonic bending fracture (unfinished bending initiating fracture).
A bending fracture where part of the fracture path ends before having
reached the surface of the specimen. Thus, the fracture has not
divided the specimen.

2f:  “Spin-off” fracture. Cone fracture which initiates from a bending
fracture and which removes parts of the original surface of the
specimen (shown in longitudinal section and from the side).
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Fig. 6. Theoretical examples of the occurrence of bending fractures as a

result of pressure from the broad sides and ends respectively.

A1: Flint specimen prior to pressure.

A2: Flintspecimen exposed to pressure from one broad side making the
specimen bend and finally break.

A3: Continued pressure from the broad side makes the surfaces of the
fracture touch each other producing a small spin-off fracture.

B1: Flint specimen prior to pressure.

B2: Flint specimen exposed to pressure from the ends making the
specimen bend and finally break.

B3: Continued force from the ends presses the surfaces of the fracture
against each other producing a large spin-off fracture.

practise hardly occur in any other way than through the
use as projectile point. This type of fracture is therefore
considered diagnostic for the projectile function, ir-
respective of the dimensions of the fractures (Fig. 7).

If spin-off fractures occur on one side only, certain
dimensions are required for them to be considered
diagnostic. The larger the object, the larger is the re-
quired spin-off fracture.

The experiments shows that in the case of objects
having the size of the largest Brommian points, spin-
offs with a length of 6 mm or more are considered diag-
nostic. In the case of transverse arrowheads and similar
small points, it seems safe to say that the fractures
should be at least 1 mm long.

On the basis of the few experiments made so far, we
cannot forward any definite proof to the effect that the
types of fractures which we call projectile diagnosticat-
ing occur on spear points and arrowheads only. In case
of use-wear analysis aiming at functional interpretation
of prehistoric flint artifacts, it is therefore advisable to
consider the morphology and general conditions of pre-
servation of the objects before projectile points are

identified on the basis of macro fractures (cf. note 4).
Moreover, it should be noted that in the moment of de-
tachment, flakes are exposed to forces very similar to
the ones to which projectile points are exposed. Identi-
fication of projectile points should therefore be made
on the basis of fractures which with certainty occurred
after production of the flint specimens in question (5).

Type of macro fracture vs. hunting object

By means of the classification system for macro frac-
tures presented here, it is now possible, subject to
above reservations, to identify flint objects used as pro-
jectile points. However, the system affords no possibi-
lity of identifying the kind of material hit by the points.
All diagnostic types of fractures occur in connection
with shooting of animals as well as fish, willow branches
and birch trunks (see table 2). However, subjectively it
is often possible to distinguish between fractures aris-
ing from shots into soft and hard materials respectively.
So, it seems that future experiments may enable us to
reach a more detailed identification of the objects shot
at.

Type of macro fracture vs. type of weapon

As appears from table 1, all types of macro fractures are
found on spear points as well as arrowheads. So, at
present we cannot identify the type of weapon. But
there is a certain trend in the extent of the fractures.
Some of the spear points show bending fractures which,
as far as number and size are concerned, are larger than
the fractures seen on the arrowheads.

Frequency of macro fractures

In table 2 we have compared the frequency of macro
fractures occurring in connection with shooting into
different materials. It appears from the table that pro-
jectiles shot into whole animals and into joints of ani-
mals are showing relatively high frequencies of pro-
jectile diagnosticating fractures and macro fractures
generally. The most surprising result in this connection
is that several of the fractures occured on points which
did not hit bones (cf. table 1).
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Fig. 7. Idealized examples of Brommian points and transverse arrowheads showing step terminating bending fractures (A, B, C and D), bifacial spin-offs

(E and F) and unifacial spin-offs (G and H).

Macro fracture frequency vs. type of weapon

For the experiments as a whole, the frequency of pro-
jectile diagnosticating macro fractures on Brommian
points used as tips on spears and arrows is 55% and 40%
respectively (cf. table 2). Since the spears were not
tested on as many objects as the arrows, these figures
should, however, be read cautiously. More comparable
figures appear from the shooting at whole, newly killed
animals. Here the frequencies are 56% and 37% respec-
tively. So, it is likely that the two types of weapons may
result in different chances of fractures. But we cannot
forward any definite proof on the basis of the existing
material, which as for spears represents 11 points only.

Macro fracture frequency vs. hunting object

For arrows shot into simulated hunting objects such as
a whole boar, whole sheep and shoulders of pork, the
frequency of macro fractures is 39%, 41% and 45% re-
spectively (cf. table 2). On this basis we assume that the
frequency of diagnostic fractures on flint points shot
into largish animals is generally about 40%, irrespective
of the species of animal.

Macro fracture frequency vs. point morphology

In general, it applies to projectile points meant for
hunting that their edges are either pointed or trans-

verse or represent hybrids between these two basic
shapes. When choosing the types of points used in the
experiments, we tried to ensure that the entire spec-
trum of possible edge shapes were tested. So, Brom-
mian points without retouch at the distal end represent
the one extreme and the transverse arrowhead the
other. Brommian points with distal retouch and the few
other types used represent the intermediate shapes.
With this selection of points we expect to have gained
comprehensive insight into all types of macro fractures
found on projectile points of flint and similar varieties
of stone. This assumption is not contradicted by the
outcome of the experiments, since all projectile diag-
nosticating fracture types are seen on pointed and
transverse edges as well as on the intermediate shapes
(cf. table 1). Therefore, it is very likely that the identi-
fied diagnostic macro fractures will also apply to other
point types than the ones described in this article.

The frequency of projectile diagnosticating fractures
on the 23 Brommian points and the 27 transverse
arrowheads shot into newly killed anmals is 39% and
41% respectively (cf. table 2). On this basis it is difficult
to say that the two point types have considerably diffe-
rent chances of being damaged when used as tips on
arrows. This also applies to points shot into joints of
boar and bacon meat. The fracture frequencies are here
similar or a little higher. If the limited numbers of pro-
jectiles in some of these experiments are considered,
the differences can be explained simply by the different
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EXPERIMENTS Number Number Number Number Frequency
of of points] of pointg of un- of points
examened with with non-< damaged with
Point Mount-| Shot into Distance points diagnos- diagnos- points diagnostic
type ed on (m) tic tic macro
macro macro fractures
frac- frac-
tures tures
only
Arrow | Whole boar 10 23 9 6 i 8 39%
Spear | Whole boar 3-4 2 2 o] 0 100%
Spear |Boar head 1-3 6 3 0 3 50%
Brom- Spear | Whole sheep 2 3 1 1 1 33%
mian
point Arrow | Boned leg of boar 4 5 3 0 2 60%
Arrow { Pork with bones 10 42 19 5 18 45%
Arrow | Fish 1-3 10 1 0 9 10%
Arrow | Reed growth - 4 0 0 4 0%
Arrow | Grass and soil - 7 1 1 5 14%
Arrow |Willow bush 3 3 1 0 2 33%
Arraw |{Birch trunk 4 5 3 2 0 60%
Trans- Arrow | Whole sheep 10 27 11 4 12 41%
verse
arrow- Arrow | Pork with banes 2-10 5 4 0 1 80%
head
Arrow | Tree trunk 10 1 0 1 0 0%
Other Arrow |Pork with bones 4-5 5 2 0 3 40%
point

Table 2. The combination of macro fractures and experimental shootings. The 3 experiments of highest significance are shown in bold-faced types.

Five points which hit water only are not included.

properties of “living” and cold meat. The former is
tougher than the latter and may thus result in some-
what higher chances of fractures on penetrating projec-
tiles. Therefore, we assume that the frequency of diag-
nostic fractures on flint points shot into largish animals
is approx. 40%, irrespective of the morphology of the
points.

In a later paragraph, we will discuss assumptions of
macro fracture frequencies vs. hunting objects and
point morphology in relation to data from prehistoric
finds.

MICROSCOPIC WEAR TRACES

The projectile points used in the experiments show
wear traces which can be observed in a microscope only
(6). We used an Olympus model BHM metallurgical
microscope with magnifications ranging from 50x to
400x. Prior to the examination, the points were cleaned

in potassium hydroxide (10%) as well as hydrochloric
acid (10%).

An examination of micro wear traces makes heavy
demands on the quality of the flint. It is e.g. impossible
to see micro wear traces on light and coarse-grained
flint. Some of the points forming part of the macro
analysis were of such a quality and were therefore ex-
cluded prior to the examination. The micro use-wear
analysis thus included a total of 58 Brommian points
and 27 transverse arrowheads which all served as tips
on arrows. The examination included microscopic
inspection of all sides and edges of the points.

Projectile diagnosticating micro wear traces

None of the examined points show the same micro wear
traces as the ones seen on e.g. knives and scrapers,
where it is possible to establish whether the tools were
used in meat, bone, hide etc. (Keeley & Newcomer
1977, Keeley 1980). The reason why such wear traces
are not seen on the points is undoubtedly the particular
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Fig. 8. Experimental Brommian point shot into a shoulder of pork. — A: Point prior to use. 2:3. — B + C: Point after use with indications of macro and
micro wear traces. The dark lines indicate position and orientation of the micro wear. The tip shows a bending fracture which, in places, is step terminating
and from which 1 mm long spin-offs initiate. There are also a number of cone fractures along the edges. — D: Photomicrograph of linear polish and
striations. The shining part is the surface which was polished during use. In the polish are many striations oriented parallel to the longitudinal axis of the
point. 1:167.—E: Linear polish with striations initiating at the bottom of a small spin-off fracture, continuing up over the edge of the fracture and running
onto the surface of the point. 1:83. — F: On this photo, the focus is on the edge of the spin-off where the linear polish with striations is very developed.
At the top of the picture, the polish is seen dimly at the bottom of the fracture. 1:167.

use of points. As opposed to all other tools which are
normally in long and active contact with a material
during use, a point is only in active contact with a
hunting object in a split second. Such an extremely
brief contact is apparently not sufficient to produce any
of the mentioned types of wear traces. But another type
of wear traces can be seen on the points, i.e. linear polishes
and striations.

Linear polishes are plastic changes in the very sur-
face of the flint, and in a light microscope they appear
as long, shining stripes on the flint. Striations are very
small scratches in the surface (Fig. 8D).

If the wear traces are observed in a scanning electron
microscope (SEM) (7), they are not light and shining,
but the SEM’s three-dimensional surface view of the
objects results in a far better observance of the changes
in the surface of the flint (Fig. 14 G-I).

Several of the experiments clearly illustrate the
reason for the occurrence of linear polishes and stria-
tions on the points: When a flint point hits the game or
a similar object, small or large chips are usually sepa-
rated from the point. The remaining part of the point
continues into the animal and because of the resistance
of the surrounding material, the chips are scoring the
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Fig. 9. Experimental Brommian point shot into a boar where it cut a rib in two and wedged between two ribs on the opposite side. — A: Prior to use. 2:3.
—B + C: Point after use with indications of macro and micro wear traces. The tip shows a step terminating bending fracture initiating from the dorsal side,
and running onto the ventral side. Spin-offs, up to 13 mm long, initiate from the bending fracture on the dorsal side. Further, a number of cone fractures
are seen along the edges of the flint blade. — D: Cross section of the tip of the flint point. — E: Photomicrograph of linear polish and striations oriented
parallel to the longitudinal axis of the point. The orientation and location of the wear traces indicate that the point was used as a projectile tip. 1:42.

point polishing and scratching its surface. The experi-
ments demonstrate that the chips from the flint points
are the cause of the occurrence of wear traces (Fig. 8E
and F). The figure shows that the wear traces initiate at
the bottom of a small macro fracture and continues
uninterrupted up over the edge of the fracture and
further over the blade of the point.

The score direction of the chips on points is normally
parallel to the longitudinal axis (e.g. Fig. 9 and 15).
Minor deviations from this orientation are seen in some
cases. These deviations occur when e.g. an arrow hits a
bone and is forced in another direction than the original
(Fig. 16).

The question now is whether the linear polishes and
the striations, which turned out to be connected with
the projectile function can occur in any other way than
through the above use. The wear traces’ regular orien-
tation parallel with or roughly parallel with the longitu-
dinal axis of the points is important in this connection.
Certain conditions must be fulfilled for wear traces to
be created in such a way. The small flint chips which are
the direct cause of the occurrence of micro wear traces
must be exposed to a combination of pressure and
movement oriented parallel with the longitudinal axis
of the points. If the points are used for other purposes
than as projectile points, the pressure and the move-

A
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Fig. 10. Experimental Brommian point shot into a boar where it first cuta
path between two ribs and then collided with a rib in the opposite side. —
A: Point prior to use. 2:3. — B + C: Point after use. The proximal end
shows a snap, from which several unifacial spin-offs, max. 1 mm long,
initiate. The tip shows a bending fracture which is feather terminated at
the one side (D) and step terminated (E) at the other. From this bending
fracture, several spin-offs, less than 1 mm long, initiate. — D + E: Cross
sections of bending fracture. It is step terminated at the one side, and is
consequently diagnostic for the projectile function. — F: Snap fracture
with faintly developed ondulations.
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Fig. 11. Experimental Brommian point shot into a willow branch approx. 2 cm thick. — A: Prior to use. 2:3. — B + C: After use. The tip shows a step
terminating bending fracture. — D: Photomicrograph of linear polishes and striations. 1:83.

Fig. 12. Brommian point shot into a boar where it went through the chest, forced its way into the heart and stopped with the tip protruding into the thoracic
cavity. —A: Priorto use. 2:3. — B + C: After use with indications of macro and micro wear traces. Two step terminating bending fractures are seen on the
ventral side. Fromthese, a spin-off fracture, well over 1 mm long, initiates on the dorsal side. — D: Photomicrograph of linear polishes and striations. 1:83.

Fig. 13. Experimental Brommian point used as tip on spear. The spear
was thrown against the head of a boar and the tip went through hide and
meat and grazed the lower jar. — A: prior to use. 2:3. — B — D: After use.
The distal end was heavily damaged on collision with the jar bone. On
the tip is a small step terminating bending fracture. Moreover, a series of
cone fractures is seen along the front edge of the blade. The proximal end
shows a step terminating bending fracture from which several spin-offs
initiate. The spin-offs on the blade are bifacial. The largest of these which
removed parts of the retouch are very similar to burin blows. —E — F:
Cross section of step terminating bending fractures on tip and proximal
end.
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Fig. 14. Experimental transverse arrowhead shot through the chest of a sheep. — A: Prior to use. 2:3. —B—E: After use. The edge is heavily damaged. The
fractures consist of several bending fractures and spin-offs. — F: Cross section of the edge at a place where a step terminating bending fracture is the basis

of a spin-off. — G: SEM-photo of wear traces which are seen as long, dark lines oriented approximately perpendicular to the edge. 1:40. — H: Section of
G. Avery distinct striation is seen at the arrow. 1:110. —I: Section of H. To the right, at the arrow, polish of the originally uneven surface is seen. To the

left are several striations of which one in particular is cut very deeply down into the surface of the flint. 1:1100.

ment will be oriented more or less perpendicular to the
longitudinal axis of the flint specimen and the micro
wear traces will accordingly not run parallel with the
longitudinal axis. If used as a knife, characteristic sur-
face covering polishes will be created which are clearly
connected to the edge (Fig. 20 and 21). In the absence of
definite proof, it seems reasonable to presume that
linear polishes and striations occur only on flint points
used as projectiles. In the following these wear traces
are therefore considered diagnostic for the projectile
function.

Micro wear traces vs. hunting object

The experiments show that it is impossible to establish
what the projectile point hit. As appears from table 3,
the projectile diagnosticating wear traces occur when
an arrow is shot into animals, willow branches, birch
trunks as well as soil (Fig. 11). The only exception being
fish where a socalled fish polish may occur on the point
(9) (Fig. 22).
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Fig. 15. Experimental transverse arrowhead shot at a right angle
against the chest of a sheep where it first splintered a rib and then
made a cut in the lower part of the spine. — A: Prior to use. 2:3. - B
+ C: After use. The whole edge shows macro fractures, i.e. small
cone fractures and a large step terminating bending fracture (C) from
which several spin-offs, up to 3 mm long, initiate on the dorsal side.
— D: Cross section of the edge with a step terminating bending
fracture, from which a (step terminating) cone fracture initiate. — E:
Photomicrograph of linear polishes and striations initiating from the
edge and running parallel with the length over the blade. 1:42.

Fig. 17. Experimental transverse arrowhead shot into a sheep where it
produced a cutin aribon each side of the chest. — A: Priorto use. 2:3. —
B: After use. A small step terminating bending fracture initiates from the
left side of the edge. The dorsal side shows micro wear traces oriented
parallel with the length. They are so faintly developed that it would
hardly be possible to see them on a prehistoric specimen. Therefore, they
are considered non-diagnostic. —C: Cross section of the step terminating
bending fracture.

Fig. 16. Experimental transverse arrowhead shot into a sheep where it hit
arib.—A: Priorto use. 2:3. —B + C: After use. There are macro fractures
along almost the entire edge. A snap terminating bending fracture is seen
on the ventral side. From this, two spin-offs initiate on the dorsal side of
which the longest is approx. 2 mm. The proximal end shows a snap
terminating bending fracture and several small cone fractures. — D:
Photomicrograph of wear traces. The linear polishes and striations are
turning, probably because the point changed its course on collision with
the rib. 1:42.

v J

B C

Fig. 18. Experimental transverse arrowhead shot through the chest of a
sheep. —A: Priorto use. 2:3. — B + C: After use. The edge shows several
very small cone fractures and two small, non-step terminating bending
fractures. Micro wear traces oriented parallel with the length are seen on
the dorsal and the ventral side. They are faintly developed and are
consequently considered non-diagnostic.
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Fig. 19. Examples of bending and cone fractures produced by “accidental” processes. The fractures on A, B and D are the results of dropping of hammer-
stones on a heap of flakes, and on C and E of walking on a heap of flakes. The bending fractures are generally of the snap type and very often there are
secondary cone fractures on top of them (e.g. B, C and E). E represents one of the few accidentally produced bending fractures from which spin-offs
initiate. They are unifacial and relatively small related to the size of the flake. 2:3.

The frequency of micro wear traces vs. hunting object

On arrows shot into simulated hunting objects, such as
whole boar, shoulders of pork and whole sheep, micro
wear traces are observed having roughly the same fre-
quencies, i.e. 61%, 66% and 66% respectively (see table
3). This means that the chances of micro wear traces on
projectile points shot into life-like hunting objects are
roughly 60%.

Two of the arrows shot into the boar clearly illustrate
that micro wear traces are not always seen on projec-
tiles shot into hunting objects. We know for certain that
the two arrows would have been fatal. The one arrow
went into the boar immediately in front of the right hind
leg, passed the abdominal cavity and cut a hole, approx.
2 cm long, in the lower vena cava. The other arrow went
into the animal behind the right foreleg, went through
the anterior wall of the right ventricle at an oblique
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Fig. 20. Brommian point used for approx. 45 min. as knife for skinning a boar. A well-developed meat polish is seen along the edge. The polish is dull
and the contrast to the unpolished surface of the flint is relatively insignificant. The polish follows the small elevations and depressions of the original flint
surface so the surface is very granulated and uneven. Drawing 2:3, microphoto 1:333.

Fig. 21. Brommian point used for 15 min. as knife for cutting grass. A plant polish is seen along the edge. The polish is shining, even and smooth and
covers a relatively wide belt along the working edge. Striations oriented parallel with the edge are seen in the polish. Drawing 2:3, microphoto 1:333.

angle and into the left thoracic cavity. The point hitting
the heart shows diagnostic micro and macro wear (Fig.
12), while the one hitting the vena cava shows no wear
traces at all. So, the two arrows clearly illustrate the
framework within which we must work when moving
from experiments to the study of prehistoric projectile
points: On the one hand, it is possible — on the basis of
the presence of wear traces — to establish for certain that
a point was used. On the other hand, absence of wear
traces does not necessarily mean that a point was not

used, since the above example shows that even a fatal
shot can result in the point being intact without any
wear traces at all.

The frequency of micro wear traces vs. point morphology

If we consider the 23 Brommian points and the 27 trans-
verse arrowheads shot into largish life-like hunting
objects, the frequency of projectile diagnosticating
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Fig. 22. Brommian point shot into a pike. The tip shows areas with fish polish. The polish is relatively bright and the contrast to the unpolished surfaces
of the flint is significant. Superficially striations oriented in all directions are seen in the polish. 1:167.

micro wear traces is roughly similar, i.e. 61% and 66%
respectively.

The points must be considered representatives of the
whole range of edge morphologies of arrow tips (cf.
page 25). We therefore assume that the frequency of
diagnostic micro wear traces on points shot into ani-
mals is approx. 60%, irrespective of the morphology of
the points.

MACRO AND MICRO WEAR TRACES
ON PREHISTORIC FLINT POINTS

For the purpose of testing the applicability of the pro-
jectile diagnosticating macro and micro wear traces
described in the preceding passages, we have analysed
a selection of prehistoric flint points. The analysis
included a number of points from different sites pur-

EXPERIMENTS Number of Number of Number of Number of Frequency of
examened points with points with undamaged points with
points diagnostic non-diagnos- points diagnostic

micro wear tic micro micro wear
traces wear traces traces
Point Shot into
type
Whole boar 23 14 2 7 57%
Boned leg of boar 5 1 2 2 20%
Brom- Pork with shoulder- 12 8 0 4 66%
mian blade
point

Fish 4 3 0 1 75%

Reed growth 4 0 0 4 0%

Grass and soil 5 1 0 2 20%

Willow bush 3 1 0 2 33%

Birch trunk 2 2 o] 0 100%

Transverse Whole sheep 27 18 8 1 66%
arrowhead

Table 3. The combination of micro wear traces and experimental shootings. (8).
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posively chosen so that the analysed material included
a large number of Brommian points and transverse
arrowheads as well as all Danish finds of animal skele-
tons with attached flint points referable to a morpholo-
gical type. The purpose of the analysis was to obtain
answers to the following questions:

1) Are the above defined projectile point diagnostic-
ating characteristics found on prehistoric flint points?

2) Are hunting object and point morphology in-
fluencing the frequency of projectile diagnosticating
wear traces?

Before we present a conclusive reply to these ques-
tions, we shall give a description of the prehistoric
points and the circumstances of their discovery. The
individual sites are mentioned chronologically.

Stellmoor — Lower Layer

Water-deposited layer from the Hamburgian culture, excavat-
ed north-east of Hamburg (Rust 1943). The layer is dated to
pollen zone I, ex. Iversen, and most likely to the middle part of
said zone, the Bolling period (Usinger 1975: 123 and 136). A C-
14 analysis (W-261) established its age to 10500 = 200 b.c. The
find contains 5 Kerbspitzen. Among the 4 which could be sub-
jected to a thorough macro fracture analysis, 2 show projectile
diagnosticating bending fractures (Fig. 23). The fifth is shot
into the vertebra of a reindeer and its tip is not visible. An X-
ray (10) has shown that there is at least one bending fracture
perpendicular to the length on that part of the point which is
hidden in the bone. The visible part of the object shows a non-
diagnostic bending fracture. None of the points were examin-
ed for micro wear traces.

Ommelshoved

Site of the Brommian culture, situated on the beach of the
north-eastern part of £re. The material comprises 111 more
or less fragmented Brommian points and a handful of unre-
touched blades of the same age, all found within an area of
approx. 25 times 5 m. No other late paleolithic objects were
found, so the excavator interprets the place as a “kill site”
(Holm 1973: 11).

Of the 110 points examined, 12 show projectile diagnos-
ticating macro fractures. The number of these fractures may
originally have been a little larger, since later damage, such as
water wear blurred the original shape of several of the points.
The existing diagnostic fractures include 7 step terminating
bending fractures (Fig. 24 B and E), 3 unifacial spin-offs more
than 6 mm long (Fig. 24 C) and 2 spin-offs extending over both
broad sides (Fig. 24 E).

All point surfaces show varying degrees of physical or che-
mical disintegration because of water wear, solifluction, decal-
cification etc. The least damaged specimens were analysed for
micro wear traces, and one of these showed linear polish which
may — subject to reservations — be called projectile point diag-

Fig. 23. Hamburgian point (“Kerbspitze”) from the lower layer at Stell-
moor. The tip shows a hinge terminating bending fracture initiating from
the distal retouch and running a little down the opposite edge. From this
fracture, spin-offs initiate on both broad sides. 1:1,5.

nosticating. Another showed clear diagnostic wear traces at
the bottom of a large macro fracture (Fig. 24 F).

Bromme

Excavated settlement in the south-west of Zealand (Mathias-
sen 1947), dated to pollen zone II, the Allered period (Iversen
1947).

The material comprises 65 Brommian points of which 1
must be considered unfinished, whereas 8 were re-worked into
burins or scrapers. Only 3 of the points show projectile point
diagnosticating macro fractures. But the number may origi-
nally have been larger since 9 of the points had been exposed
to so heavy, secondary damage that the wear traces may have
disappeared. The existing diagnostic macro fractures include
two cases of step terminating bending fractures and two spin-
offs of a length of more than 6 mm (Fig. 24A).

The surfaces of all points are worn as a result of periglacial
soil movements. Moreover, several of them are made of such
light flint that they are unsuitable for the observance of micro
wear traces.

Stellmoor — Upper Layer
Water-deposited layer from the Ahrensburgian culture (Rust
1943). By means of pollen analysis, the sediment is dated to
the Younger Dryas period, pollen zone III (Schiitrumpf 1943).
The abundant material included among other things the
oldest known bows and arrowshafts in the world. In two of the
arrowshafts, broken proximal ends of tanged points were
found (11). A third arrowshaft was found in the immediate
vicinity of a tanged point (Fig. 25B) in the abdomen of the
skeleton of a reindeer. The circumstances of the discovery
indicate that the flint point was originally mounted on the
arrowshaft and shot into the reindeer (Rust 1943: 191). More-
over, a number of shoulder blades with holes in them indicate
that the numerous reindeer discovered were shot with flint
points mounted on arrowshafts (Rust 1943: 186-187). This is
further supported by two reindeer vertebrae with embedded
fragments of flint points (Rust 1943: Tafel 87 and Moller
1975). Of the 45 points examined in detail, 19 showed projec-
tile diagnosticating macro fractures (18 tanged points and 1
Zonhoven point). There were 11 step terminating bending
fractures (Fig. 25 A and D), 4 spin-offs over two broad sides
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Fig. 24. Examples of Brommian points with wear traces. A is from Bromme (locus classicus) and B —E from Ommelshoved. 2:3. — A: The distal part shows

a step terminating bending fracture from which unifacial spin-offs, more than 6 mm long, initiate. — B: The distal part shows a step terminating bending
fracture. —C: The proximal part shows a bending fracture from which a spin-off, more than 6 mm long, initiate. — D: The edges are heavily water worn.
The tip shows a snap fracture from which unifacial spin-offs, less than 6 mm long, initiate. The wear traces are non-diagnostic. —E: The tip shows a step
terminating bending fracture from which bifacial spin-offs initiate. There are linear polishes at the bottom of the bending fracture. Both the macro and
micro wear traces on this point are fine examples of diagnostic wear. — F: Photomicrograph of linear polish, oriented parallel to the longitudinal axis of

the point. 1:42.



38

e .

CEC RN SRA TR e

- s

Fig. 25. Examples of flint points from the upper layer at Stellmoor, with indications of macro and micro wear traces. A—C: tanged points, D : Zonhoven
point. 2:3. — A: The dorsal side of the tip shows a small step terminating bending fracture from which several unifacial spin-offs initiate on the ventral
side. Alongthe distal part of the edges are several cone fractures. — B: Several cone fractures are seen along the edges. —C: The tip shows a snap fracture
from which several unifacial spin-offs initiate. One of these is 13 mm long and runs along the edge, resembling a burin blow. Along the edges, several
cone fractures are seen. — D: The tip shows two step terminating bending fractures. From these, a unifacial spin-off, less than 1 mm long, initiates on the
dorsal side. A small cone fracture is seen on the dorsal side of the base. — E: Photomicrograph of linear polish with striations at the bottom of a small
fracture. The micro wear is oriented parallel to the longitudinal axis of the point (cf. A). 1:83. —F: Photomicrograph of linear polish with striations running
along the edge of the point (cf. B). 1:83. — G: Photomicrograph of linear polish at the tip of the Zonhoven point (cf. D). 1:83. — H: Photomicrograph of
an abrasion at the proximal end of the Zonhoven point. This abrasion may be a result of friction between the point and the shaft (cf. D). 1:167.
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Fig. 26. The three microliths from the aurochs from Vig. 2:3. — A: No wear traces are seen. — B: The proximal end shows several small snap fractures. —
C: The tip shows a bending fracture which, in places, is step terminating. From this fracture several spin-offs, less than 1 mm long, initiate on the ventral

side.

and 12 unifacial spin-offs of a length of more than 1 mm (Fig.
25 A, C and D). (As the points are relatively small, spin-offs
with a length of more than 1 mm are considered diagnostic).

23 of the points were examined for micro wear traces. Of
these, 13 showed no wear traces. 4 had wear traces which could
— subject to reservations — be considered projectile diag-
nosticating, and 8 (6 tanged points and 2 Zonhoven points)
showed clear, projectile diagnosticating micro wear traces
(Fig. 25).

The frequency of diagnostic macro and micro wear traces is
relatively high in this assemblage. Moreover, all discovered
points show non-diagnostic fractures and wear traces which
may well have arisen from their use as projectile tips. There-
fore, it is likely that all flint points from the upper layer at Stell-
moor represent used arrowheads.

The Aurochs from Vig

A complete and well-preserved skeleton of an aurochs found
during peat digging in a small bog at Vig in the north-west of
Zealand (Hartz & Winge 1906). The animal was dated to
pollen zone IV, the preboreal period (Degerbel & Fredskild
1970: 188-189).

Two ribs on the right side of the aurochs show lesions with
embedded flint chips. The one lesion was healed, but the other
was completely fresh at the death of the animal (Hartz &
Winge 1906: 232-233). Holes through both shoulder blades
may also be attributable to hunting weapons (Noe-Nygaard
1973 and 1974, see however Mghl 1980).

During excavation of the skeleton, three flint points which
must have been shot into the animal were found around the
chest. They are all lancet microliths with oblique retouch at
the tips (Fig. 26). One of them shows projectile diagnosticat-
ing macro fractures (Fig. 26 C), i.e. a step terminating bending
fracture perpendicular to the length. From this unifacial spin-
offs, less than 1 mm in length, initiate.

The calcareous gyttja, in which the flint points were em-
bedded, decalcified their surfaces so they are unsuitable for
micro wear trace analysis.

The Aurochs from Prejlerup

A whole and well-preserved skeleton of an aurochs, excavated
in a small bog at Prejlerup in the north-west of Zealand (Aaris-
Serensen 1984). It was dated by C-14 analysis to 6460 £ 90 b.c.
(K-3130), and by pollen analysis to the boreal period, pollen
zone V.

During the careful excavation, 12 more or less fragmented
lancet microliths, 3 triangular microliths and 1 fragment of a
presumed arrowshaft were found directly in connection with
the skeleton. Projectile diagnosticating macro fractures are
seen on 6 of the points (alllancets). But it has not been possible
to demonstrate micro wear traces, which must be attributed to
the fact that the surfaces of most of the points were more orless

Fig. 27. Oblique arrowhead embedded in the proximal epiphysis of the
left humerus of a red deer, found at Kongemose (focus classicus). Photo:
Nanna Noe-Nygaard.



40

Fig. 28. The same arrowhead as shown on fig. 27 with indications of macro and micro wear traces (redrawn after Noe-Nygaard 1974). — A + B: The
arrowhead consists of 6 fragments, showing several step terminating bending fractures at its tip and base. From one of the bending fractures of the tip,
spin-offs initiate, running down one of the retouched sides. 1:1,3. — C: Photomicrograph of linear polish with striations. 1:42.

decalcified by the calcareous sediments. The diagnostic macro
fractures include 6 step terminating bending fractures, 3 uni-
facial spin-offs with a length of more than 1 mm and 1 bifacial
spin-off (Fischer 1984).

Red Deer Bone with an Embedded Oblique Arrowhead
from the Kongemose Settlement

Limb bone of red deer with an oblique arrowhead embedded in
an unhealed lesion (Fig. 27), found at the Kongemose settle-
ment in western Zealand (Noe-Nygaard 1974: 224-225). C-14
analyses date the settlement to approx. 5600 to 5350 b.c. (Tau-
ber 1971: 127 and 131), and by pollen analysis it is referred to
the early atlantic period, pollen zone VI (Jargensen 1956: 37,
1961: 445).

On collision with the bone, the flint point was heavily
damaged (Fig. 28 A-B). The tip end shows two step terminat-
ing bending fractures from which spin-offs of up to approx. 1
cm initiate. The proximal end is missing. It was broken off by
a step terminating bending fracture perpendicular to the
length. Apart from these macro fractures, there are a number
of well-developed projectile diagnosticating micro wear traces
(Fig. 28 C).

Vejlebro, Layers 8 and 9

Settlement from the Ertebelle culture, excavated in the north-
east of Zealand (Malmros 1975). Both layers are, on the basis
of a series of C-14 analyses, dated to approx. 3525 b.c. (Malm-
ros 1975: 113).

The flint inventory of both layers includes transverse arrow-
heads in all stages of production. If the undisputably unfinish-
ed specimens are excluded, there are 24 more or less successful
arrowheads from layer 8 and 42 from layer 9. Of these, 5 and 2
respectively show projectile diagnosticating macro fractures.
The material has not been examined for micro wear traces.

Praestelyng

Excavated settlement from the final part of the Ertebglle cul-
ture, situated in the Amose in western Zealand. By means of C-
14 analyses the settlement is dated to approx. 3200 b.c., and by
pollen analyses it is referred to the late part of pollen zone VII
(Troels-Smith 1981: 110, note 4, Noe-Nygaard 1971: 18-19
and 1981: 110-111).

The existing material comprises 57 finished and usable
transverse arrowheads, a considerable number of pre-forms
and, moreover, quite a few specimens which were in principle
finished by the flint knapper but the retouch was so unsuccess-
ful that they must be considered failures. Projectile diagnostic
macro or micro wear traces have not been observed on the un-
finished or unsuccessful specimens. Of the usable transverse
arrowheads, 8 show projectile diagnosticating macro frac-
tures. There are 7 step terminating bending fractures per-
pendicular to the length, 2 unifacial spin-offs longer than 1
mm and 1 bifacial spin-off.

Four of the finished and usable transverse arrowheads
proved unsuitable for micro analyses because of decalcifica-
tion and crazing by fire. Of the remaining 53 specimens, 2
show diagnostic micro wear traces.

Red Deer Bone with Embedded Transverse Arrowhead
from Maglelyng

Red deer rib with a transverse arrowhead embedded in a
healed lesion, found in the Maglelyng complex of the Amose in
western Zealand (Noe-Nygaard 1974: 227-229). Detailed in-
formation about the original context of the bone is not avail-
able. But, on the basis of a pollen analysis, it is dated to the
subboreal period, pollen zone VIII.

Through collision with the rib, several cone fractures oc-
curred on the edge of the arrowhead, and the longest are more
than 3 mm long. Moreover, the entire proximal end was
broken off — partly by a hinge terminating bending fracture and
partly by a series of cone fractures.
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Fig. 29. Three transverse arrowheads from the Muldbjerg site with macro and micro wear traces, each specimen shown first on scale 2:3 and then twice
onscale. 1:1; — A: The edge shows several small cone fractures and two small bending fractures. From the bending fractures, several spin-offs initiate
along the ventral as well as the dorsal side. A spin-off, 8 mm long, runs — like a burin blow — along one of the retouched sides. The proximal end shows
a step terminating bending fracture from which bifacial spin-offs initiate. — B: The edge shows several bending fractures on the ventral side and on one
of the retouched sides. From these, spin-offs along the dorsal side initiate, their maximum length being 3 mm. The ventral side of the proximal end shows
several small cone fractures. — C: The edge shows several small cone and bending fractures — none of which are diagnostic. The proximal end shows a
snap fracture from which unifacial spin-offs, less than 1 mm long, initiate. — D: Photomicrograph of linear polishes, oriented at right angles to the edge.
1:42. —E: Photomicrograph of linear polishes oriented at acute angles to the edge. This orientation indicates that the point was forced in another direction
than the original (cf. Fig. 16). 1:42. —F: Photomicrograph of linear polish oriented at a right angle to the edge. 1:42.
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Muldbjerg

Excavated settlement from the early Funnel Beaker Culture,
situated in the Amose in western Zealand. The settlement is
dated to approx. 2800 b.c., pollen zone VIII (Troels-Smith
1954, 1960 a, 1960 b and 1967).

The material comprises 34 transverse arrowheads. Of these,
30 can be characterized as finished and usable, whereas 4 seem
to have been failures and hardly usable as arrowheads.

Even though a few of the transverse arrowheads were
damaged by fire, they are all usable for macro analysis. An
examination of them showed that 9 have projectile diagnos-
ticating macro fractures. There are 13 step terminating bend-
ing fractures, 6 unifacial spin-offs with a length of more than 1
mm and 3 bifacial spin-offs (Fig. 29).

Micro wear analysis was made of 34 transverse arrowheads.
Of these, 30 can be considered suitable for this method. 4 of
them have projectile diagnosticating micro wear traces (Fig.
29).

The analysis of 397 flint points of different age and
morphology shows that the defined macroscopic and
microscopic characteristics of the projectile point
function are present on the prehistoric material. This
not only applies to the two point types with which we
primarily experimented (Brommian points and trans-
verse arrowheads), but also to the other point types.
Moreover, none of the points show traces from other
uses than as projectile tips, i.e. none of the types of
microscopic polish produced by the treatment of meat,
hide, bones, plants or wood were demonstrated.
Further, we can demonstrate that several of the pre-
historic points with projectile diagnostic macro and/or
micro wear traces were used as projectile tips. The
analyses shows that the characteristics of projectile
points, isolated on the basis of experiments, are very
numerous on Stone Age flint points and that these
characteristics are connected with the very projectile
point function.

The frequency of projectile point diagnosticating
wear traces on the analysed, prehistoric points are
summed up in table 4. It appears from the table that the
frequency of diagnostic macrofractures is almost the
same for all points shot into largish animals. The 18
points of which we know for certain that they were shot
into aurochses are — taken as a whole — showing a fre-
quency of 39%. Moreover, the 45 points which were in
all probability shot into reindeer show a frequency of
42%. The examination of the prehistoric finds has not
yielded any results which contradict the assumption:
that the chance of the occurrence of diagnostic macro

fractures on projectile points shot into largish animals
is about 40%, irrespective of the species of animal and
the morphology of the points.

The conditions of preservation for micro wear traces
were generally poor in the finds where flint points were
found in connection with animal skeletons. Therefore,
the existing material affords no possibility of evaluating
the advanced assumption that there is a 60% chance of
diagnostic micro wear traces if the point is shot into
largish animals.

Several of the sites enumerated in table 4 must be
considered proper settlements. This applies to Brom-
me, Vejlebro, layers 8 & 9, Prastelyng and Muldbjerg.
These sites all contain a comprehensive artefact inven-
tory, comprising among other things large amounts of
flint waste and “constructions” such as fireplaces. This
does not apply to Ommelshoved which is more likely a
“special activity site”. The two water-deposited find
layers at Stellmoor cannot be grouped with any of these
categories. More likely, Stellmoor was a refuse area and
a storage place for meat and raw materials for the tool
production.

On the basis of the settlements and the special acti-
vity site enumerated in table 4, it appears that the cor-
rected frequencies of diagnostic macro and micro wear
traces are between 4% and 30%. These frequencies are
considerably lower than the approx. 40% and 60% re-
spectively which, according to the experiments, occur
through shooting into largish animals. They are in most
cases even lower than what may be expected from
arrows which missed the target by accident (cf. tables 2
and 3). On the basis of the above, we can conclude that
a considerable part of the points found at the settle-
ments and special activity site were hardly used for
Hunting largish animals. They must have been used for
other purposes or not at all. As previously mentioned
(pages 19 and 42), there is no positive evidence for any
other functions of these point types than as projectile
points. Therefore, it seems most likely that relatively
many of the finished and apparently usable points in
the examined inventories were never used. If we assume
that in a population of used projectile poings the fre-
quency of diagnostic macro and micro wear traces will
be 40% and 60% respectively, then approx. 25% to 90%
of the points of the examined settlements and special
activity site must be considered unused. This situation
calls for an explanation. It is worth noticing that an
arrowhead can be made within a few minutes while the
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production of an arrowshaft demands much more time.
An obvious explanation may thus be that Stone Age
flint knappers generally produced series of points to
make sure always to have some on stock from which the
hunters could pick out the ones most suited for the
shafts at hand and the hunt ahead.

SUMMARY AND CONCLUSION

By means of practical experiments, we have demon-
strated and defined two types of wear traces which are
diagnostic for the projectile point function. The one
type can be studied with the naked eye (the macro
method), the other type requires a microscope (the
micro method). Both types are found on all types of
projectile points used in the experiments. They have
furthermore been found on a large number of prehisto-
ric flint points of very different age, size and shape. We
therefore expect that the defined macro- and micro-
scopic characteristics of the projectile function are uni-
versal for points of flint and related stone — irrespective
of the morphology and mounting method of the points.

Diagnostic macro and micro wear traces were ob-
served on approx. 40% and 60% respectively of the fired
points. Similar frequencies of macro and micro wear
traces were observed on prehistoric flint points which
were for certain or in all probability shot into aurochses,
red deer and reindeer. We have consequently put forth
the assumption that these percentages are universal for
points shot into largish animals.

A total of 85 of the projectile points used in the expe-
riments were analysed by means of the macro and the
micro method. In each case, distinction was made be-
tween diagnostic and non-diagnostic wear traces and
no wear traces at all.

The result of the two analyses is that the macro
method diagnosticated the projectile function on 36%
of the fired points (12), whereas the micro method
reached a total of 53%. However, the micro method does
not make the macro method superfluous. By using both
methods, it is possible to diagnosticate as much as 61%
of all cases — and this increase is obtained by a relatively
modest extra effort: the time used for each object is very

Table 4. The results of the application of the macro and micro methods
on prehistoric points. The various sites are mentioned chronologically.
The frequency of projectile diagnosticating wear are stated partly in re-
lation to the total number of analysed points and partly in relation to
the points, the condition of preservation which makes them suitable for
the analysis method in question.
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limited in the case of the macro method, whereas it is
rather time-consuming to examine a flint object for
micro wear traces. Moreover, the macro methods re-
quires no special equipment and is far more tolerant to
the texture, colour and surface disintegration of the
flint.

So, we must conclude that the macro and micro
methods can be used independently, that their strength
is found in different fields, and that, especially in com-
bination, they are efficient means of establishing
whether a flint object served as a projectile tip.

The results presented here are based on examina-
tions of 448 flint objects used in the experiments and
397 prehistoric flint points. Had we made more experi-
ments, and had we included even more prehistoric ob-
jects in our analyses, we would undoubtedly have been
able to present considerably more exact statements
than now. Nevertheless, we expect that the methods
developed will be helpful in the numerous attempts at
functional and behavioural interpretations of lithic as-
semblages which are increasingly occupying archaeolo-
gists all over the world.
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NOTES

1. A piece of flint resembling a transverse arrowhead and found em-
bedded in a swan bone at Bagebakken in Vedbak (Mahl 1979: 68—
69) has turned out to have been made in more recent times and can-
not therefore be regarded as evidence for interpretations of the
function of prehistoric transverse arrowheads.

2. The points were made of socalled senonian flint from the island of
Falster (Hansen og Madsen 1983: 48) and were manufactured in ac-
cordance with the size, weight and general morphology of the pre-
historic ones.

3. We would like to thank Harm Paulsen, Schleswig-Holsteinisches
Landesmuseum fiir Vor- und Friihgeschichte, and Seren Moses,
Sellerad Museum, for informations about their work in connection
with reconstructions of prehistoric bows.

4. It is to be expected that tools used for chopping and stabbing will
be exposed to forces similar to those of the projectile points —i.e.
parallel to the length. Therefore, other flint tools, such as axes, may
show related fractures.

5. The proximal end of many Brommian points show bending frac-
tures of the types defined as diagnostic in this article. Whether
these fractures occurred in the moment of detachment or later
during use of the finished points is usually easy to ascertain from
the order in which the retouching of the tang and the fractures have
occurred.

6. The micro wear analysis was done by Peter Rasmussen.

7. We would like to thank Nanna Noe-Nygérd, Institute of Historical
Geology and Palaeontology, Univ. of Copenhagen, for her help
with the SEM photographs. These were taken by Stig Hansen, In-
stitute of Geology, Univ. of Copenhagen.

8. As to the terms diagnostic and non-diagnostic the wear traces
named diagnostic are so clear and well-developed that to all ap-
pearances similar traces can be found on prehistoric projectile
points. The wear traces called non-diagnostic are so faintly de-
veloped that it is douptful whether they could be seen on pre-
historic points. Obviously, this division of wear traces is purely
subjective, but it enables us to present a more realistic picture of
the experiments in relation to the archaeological material.

9. The work in connection with the experimental points with fish
polishes gave rise to important observation because it turned out
that it is possible to remove the polish by cleaning the flint in HCI.

10. The examination was carried out on a X-ray monitor plant at the
Schleswig-Holsteinisches Landesmuseum fiir Vor- und Friihgeschichte. We are
indebted to Hans-Otto Nielsen for making the examination.

11. According to the Schleswig-Holsteinisches Landesmuseum fiir Vor- und
Frithgeschichte, the bows and arrows from Stellmoor were lost during



a fire in 1944. The same seems to apply to the two proximal ends of
tanged points.

12. The macro analysis included a total of 148 experimental projectile
points shot into different materials, excl. water. The method diag-
nosticated the projectile point function in 41% of these cases.

REFERENCES

ANDERSEN S.H. 1975: Ringkloster, en jysk indlandsboplads
med Ertebsgllekultur, Kum!, 1973-74.

1980: Tybrind Vig. Forelobig meddelelse om en undersgisk
stenalderboplads ved Lillebalt. Antikvariske Studier, Bd. 4.
(Kebenhavn).

1981: Danmarkshistorien, Stenalderen 1, Jegerstenalderen. (Koben-
havn).

BArTON, R.N.E. & C.A. BERGMAN 1982: Hunters at Hengist-
bury. Some evidence from experimental archaeology. World
Archaeology, Vol. 14, No. 2.

BECKER, C.J. 1945: En 8000-aarig Stenalderboplads i Holme-
gaards Mose. Forelabig Meddelelse. Fra Nationalmuseets Ar-
bejdsmark, 1945. (Kebenhavn).

1971: Late Palaeolithic Finds from Denmark. Proceedings of the
Prehistoric Society, Vol. XXXVII. (Cambridge).

BerGMAN, C.A. & M.H. NEwcoMER 1983: Flint Arrowhead
Breakage: Examples from Kasar Akil, Lebanon. Journal of
Field Archaeology, Vol. 10.

CottERELL, B. & J. KaMMINGA 1979: The Mechanics of
Flaking. HAYDEN (ed.): Lithic Use-Wear Analysis. (New York).

CRABTREE, D.E. 1966: A Stone Workers Approach to Analyz-
ing and Replicating the Lindenmeier Folsom. Tebiwa, Journal
of the Idaho State University Museum, Vol. 9. (Idaho).

DeGERrBoL, M. & B. FREDSKILD 1970: The Urus and Neolithic
Domesticated Cattle in Denmark. Det Kongelige Danske Viden-
skabernes Selskab, Biologiske Skrifter, Bd. 17.1. (Keben-
havn).

FISCHER, A. 1978: Pa sporet af overgangen mellem palzoliti-
cum og mesoliticum i Sydskandinavien. Hikuin, Vol. 4.
(Hajbjerg).

1984: Prejlerup-spidserne som facitliste for arkaologer. In
AARIS-S@RENSEN, K. (ed.): Uroksen fra Prejlerup. Et arkeo-zoolo-
gisk fund. (Kebenhavn).

HANSEN, P.V. & B. MADsSeN 1983: Flint Axe Manufacture in
the Neolithic. Journal of Danish Archaeology, Vol. 2. (Keben-
havn).

Hartz, N. & H. WINGE 1906: Om Uroxen fra Vig, saaret og
drzbt med Flintvaaben. Aarbager for nordisk Oldkyndighed og Hi-
storie. (Kebenhavn).

HEesTER, T.R. & R.F. HE1zER 1973: Arrow Points or Knives?
Comments on the proposed Function of “Stockton Points”.
American Antiquity, Vol. 38, No. 2.

HowLwMm, J. 1973: Istidsjegere pa AEre. Fynske Minder, 1972.
(Odense).

Ho Ho CoMMiTTEE 1979: The Ho Ho Classification and
Nomenclature Committee Report. HAYDEN, B. (ed.): Lithic
Use-Wear Analysis. (New York).

45

IVERSEN, J. 1947: Geologisk datering af en senglacial boplads
ved Bromme. Aarbager for nordisk Oldkyndighed og Historie, 1946.
Kebenhavn.

JoRGENSEN, S. 1956: Kongemosen. Endnu en Aamose-boplads
fra zldre stenalder. Kuml, 1956. (Arhus).

1961: Zur Frage der iltesten Kiistenkultur in Ddnemark. Ber.
iiber den V. Intern. Kongress fiir Vor- und Friihgeschichte, Hamburg
1958. (Berlin).

KeEeLEY, L.H. 1980: Experimental Determination of Stone Tool Uses.
The University of Chicago Press. (Chicago).

KeeLEY, L.H. & M.H. NEWCOMER 1977: Microwear Analysis
of Experimental Flint Tools: A Test Case. Journal of Archaeolo-
gical Science, Vol. 4.

LARSSON, L. 1982: Skateholmsprojectet — En utstdllningskatalog om et

Jfangstsamhdlle for 7000 ér sedan. Lunds Universitets Historiska
Museum, Report Series, Vol. 13. (Lund).

LAWRENCE, R.A. 1979: Experimental Evidence for the Signifi-
cance of Attributes used in Edge-Damage Analysis. HAy-
DEN, B. (ed.): Lithic Use-Wear Analysis. (New York).

MALMER, M.P. 1969: Die Mikrolithen in dem Pfeil-fund von
Loshult. Meddelanden frin Lunds Universitets Historiska Museum,
1966—-1968 (Lund).

MaLMRoOs C. 1975: Vejlebro - en stenalderboplads ved Arre-
fjorden. Nationalmuseets Arbejdsmark, 1975. (Kebenhavn).

MADSEN, A.P. 1868: Afbildninger fra Stenalderen. (Kabenhavn).

MaTHIASSEN, T. 1947: En senglacial boplads ved Bromme.
Aarbeger for nordisk Oldkyndighed og Historie, 1946. (Kebenhavn).

1948: Danske Oldsager, Bd. 1, £ldre Stenalder. (Kebenhavn).

Moss, E.H. & M.H. NEwcOMER 1982: Reconstruction of Tool
use at Pincevent: Microwear and Experiments. CAHEN, D.
(ed.): Tailler! Pour quoi faire: Prehistoire et technologie lithique II.
Recent progres in microwear studies. Studia Praehistorica Belgica.
(Tervuren).

MoHL, U. 1979: Aggersund-bopladsen zoologisk belyst. Sva-
nejagt som arsag til bosattelse? Kuml, 1978.

1980: Elsdyrskeletterne fra Skottemarke og Favrbo. Aarbeger for
nordisk Oldkyndighed og Historie, 1978. (Kebenhavn).

MOLLER, C. 1975: Ein Reintierwirbel mit eingeschossener
Feuersteinspitze aus der Ahrensburger Kulturschicht von
Stellmoor. Hammaburg, N.F. 2, 1975.

NOE-NYGAARD, N. 1971: Spur dog spines from prehistoric and
early Historic Denmark. Bulletin of the Geological Society of Den-
mark, Vol. 21. (Kebenhavn).

1973: The Vig Bull. New information on the final hunt. Medde-
lelser fra Danmarks geologiske Forening, Bd. 22, Hafte 3. (Keben-
havn).

1974: Mesolithic Hunting in Denmark Illustrated by Bone
Injuries Caused by Human Weapons. Journal of Archaeological
Science, Vol. 1. (Cambridge).

1981: Problems in quantification of archaeozoological mate-
rial caused by differences in butchering and marrow frac-
turing techniques. KuBasiewicz, M. (ed.): Archaeozoological
Studies I11. (London).

OpELL, G.H. 1978: Preliminaires d’une analyse functionelle
des pointes microlithiques de Bergumermeer (Pay-Bas).
Bulletin de la Societe Prehistorique Francaise, Tome 75/2.

PauLseN, H. 1975: Oberflachenretuschierte Pfeilspitzen in
Schleswig-Holstein, Die Heimat, nr. 4-5. (Schleswig).



46

PETERSEN, P.V. 1979: Tre til jeegernes redskaber. Salleradbogen,
1979. (Sellered).

RusT, A. 1943: Die Alt- und mittelsteinzeitlichen Funde von Stellmoor.
(Neumiinster).

ScHUTRUMPF, R. 1943: Die pollenanalytische Untersuchun-
gen der Reintierjaigerfundstitte Stellmoor in Holstein. In
RusT, A.: Die Alt- und Mittelsteinzeitlischen Funde von Stellmoor.
(Neumiinster).

TAUBER, H. 1971: Danske kulstof 14-dateringer af arkaologi-
ske praver II1. Aarbager for nordisk Oldkyndighed og Historie, 1970.
(Kebenhavn).

TROELS-SMITH, J. 1954: Ertebgllekultur — bondekultur. Resul-
tater af de sidste 10 aars undersegelser i Aamosen, Vestsjzl-
land. Aarbager for nordisk Oldkyndighed og Historie, 1953. (Kaben-
havn). v

1960a: En elmetres-bue fra Aamosen og andre treesager fra tid-
lig neolitisk tid. En forelabig meddelelse. Aarbager for nordisk
Oldkyndighed og Historie, 1959. (Kebenhavn).

1960b: The Muldbjerg Dwelling Place: An Early Neolithic
Archaeological Site in Aamosen Bog, West-Zealand, Den-
mark. The Smithsonian Report for 1959. (Washington).

1967: The Ertebglle Culture and its Background. Palaeohistoria,
Vol. 12. (Groningen).

1981: Naturwissenschaftliche Beitrige zur Pfalbauforschung.
Archaologie der Schweiz, 4. 1981. 3. (Basel).

TsIrk, A. 1979: Regarding Fracture Initiations. HAYDEN, B.
(ed.): Lithic Use-Wear Analysis. (New York).

USINGER, H. 1975: Pollenanalytische und stratigraphische
Untersuchungen an zwei Spitglacial-Vorkommen in
Schleswig-Holstein. Mitteilungen der Arbeitsgemeinschaft Geobo-
tanik in Schleswig-Holstein und Hamburg, Heft 25. (Kiel).

AARIS-SORENSEN, K. 1984: Uroksen fra Prejlerup. Alle tiders
Odsherred, 1984. (Hove).



Journal of Danish Archaeology vol. 3, 1984, pp. 47-62

Flint Axe Manufacture in the Neolithic:
Experiments with Grinding and Polishing

of Thin-Butted Flint Axes

by BO MADSEN

This article presents observations made during the ex-
perimental polishing of replicas of neolithic flint axes.
The investigations are not yet complete, but some pre-
liminary results are described which will later be sup-
plemented by further experiments.

The experiments are part of a project which has been
running for several years, concerned with neolithic flint
axe manufacture, carried out by Jacques Pelegrin and
the author. The preliminary experiments dealing with
the flaking process have been described in an earlier
number of the Journal (vol. 2, 1983). The polishing ex-
periments took place in 1983 at the Lejre Research Cen-
tre in Denmark, which is the sponsor of the project (1).

ASSUMPTIONS AND HYPOTHESES

Societies using simple technology have used ground
stone over much of the world at various times, in some
places even into the twentieth century. Like other basic
lithic techniques, grinding has been developed and
used independently in a number of widely separate
areas. Ground stone tools, especially axes, have played
an important part in the material culture of many semi-
agricultural and agricultural societies, and have also
been used by a few hunter-gatherer groups.

Many ideas have been put forward about the time
involved in the “difficult” grinding process. “The
grinding of hard stone is not just a fatiguing process
that demands persistence, time and some working
knowledge, but a method that gives very little external
resultin a given time” (Semenov 1964, 68). This author
also pointed out that the grinding of a flint axe takes
twice as much time as the grinding of a stone (diorite)
axe.

The experiments that are described here were carried
out to test and add to earlier observations. They were

also tests of potential alternatives to the “traditional”

method: grinding using great pressure, and involving

co-operation between several people. The experiments
were designed:

1) to provide a precise measurement of the time budget
(in man-hours) involved in the grinding of several
replica thin butted axes with proportions and sizes
near the average for the originals;

2) to show whether the grinding method had any in-
fluence on the type and extent of the striations and
polishing;

3) to measure the efficiency of various grinding met-
hods, by recording the weight loss of the axe in
grams per man-hour;

4) to measure the effect of grinding on the proportions
of the axe (the change from stages 4 to 5).

EARLIER EXPERIMENTS

N.F. B. Sehested, the pioneer of experimental archaeo-
logy, carried out and described the first experiments
with the grinding of flint axes. The results were pub-
lished 100 years ago, in a lavish volume (Sehested 1884,
14-21). A number of larger and smaller experiments
were described, including the erection of a log house
made of timbers shaped with flint tools. Sehested also
carried out a total of 6 experiments in the grinding of
original flint axes. The most complete is that described
as the “Fourth Experiment” (pp. 17-20), in which a
thin-butted flint axe, “ready for grinding” and 18 cm
long and 6.7 cm wide, was polished. The narrow sides
were 2.6 cm broad. Grinding was carried out on a flat
piece of granite, 73 cm long and 40-50 cm wide.

On the original axes Sehested had seen three types of
grinding: “The coarse grinding, the fine grinding, and
the sharpening”. Experimental grinding is described
onp.19:
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“The coarse grinding was carried out using sharp gravel and
water. The gravel was often renewed, because it was quickly
crushed into small particles. The axe was moved back and forth
lengthwise, pressed down as strongly as the maker was able using
two hands.

While the broad faces and the edge areas were being worked, a
somewhat rocking movement was imparted to the grinding action
— the lengthwise motion being kept up, however — to give the sides
and edge areas the rounded form they have, and which the flaking
indicates.

During the grinding of the narrow side the same rocking move-
ment was used, but to a much lesser extent, because the narrow
sides of the axes are only slightly rounded.

By using the rocking action, one avoids the larger or smaller flat
surfaces that would be produced by a more rigid movement.

The edge areas were then ground more finely. It seemed best to
use a stone of the same type as the fine old grindstones, sandstone
or quartzite, so a fine, flat piece of sandstone was used, which was
kept wet.

This grinding was done using movements in all directions,
during which the edge area became completely smooth, as on the
old axes.

The sharpening of the edge itself was done using a whetstone of
slate.

The axe quickly becomes thicker away from the edge, just as the
old ones do, which is necessary because of the structure of flint. It
is completely smooth as the old axes were, and so sharp that it can
be used for all the woodworking tasks involved in the building of
the abovementioned log house, and indeed so fine that one could cut
ones finger nails with it. «

One of the broad faces was not ground, so that work
time was calculated from Sehested’s experience from
the other surfaces. He calculated that the work would
take about 36 hours. “With this method, a man working for 6
hours per day can grind an axe in less than a week”.

References to grinding, and particularly to the ex-
perimental grinding of flint, have since appeared spora-
dically as short, undocumented notes. Twentieth cen-
tury experimenters with flint working have carefully
avoided grinding experiments, or have used modern
grinding methods (Kragh 1964, 39). Descriptions of axe
manufacture and grinding in the New Guinea High-
lands are, however, important ethnographic sources
(Vial 1940, Chappel and Strathern 1966, Hgjlund
1981).

In connection with the second lithic seminar at the
Lejre Research Centre (Wickham-Jones 1982), experi-

mental grinding was once more brought to the attention
of archaeologists through some preliminary work. One
of the participants, the flint worker Ivan Andersen from
Jutland, had already had several years’ experience with
the grinding of flint axes (2). One of the participating
archaeologists has since used his observations in a
recent publication (Olausson 1983).

TYPES OF POLISHED FLINT AXE IN
THE SOUTH SCANDINAVIAN NEOLITHIC

During the last ten years there have been several studies
of neolithic flint axes (Becker 1973, Hajlund 1975). The
largest piece of work carried out involved the analysis of
nearly 1200 pointed butted and thin butted axes, and
some 700 thick butted axes (Nielsen 1977, 1979).
Ground lenticular stone axes start being used in the
south Scandinavian mesolithic during the later Magle-
mose Culture. The grinding of flint axes was first intro-
duced in the early Funnel Beaker Culture, about 4,000
BC. Ground flint axes were in use for more than 2000
years, until the earliest bronze age. The typological
sequence runs from pointed- and thin-butted types to
thick-butted axes which come into use shortly before
3000 BC. A selection of the characteristic types is
shown in fig. 1. The most frequent are the thin-butted
type, particulary types III and VI (Nielsen 1977), which
are the longest lived forms (Fig. 1C, 1D).

Thin-butted axes are generally heavy, with convex,
rounded cross section, and lenticular section through
the long axis. The typologically later form, type VI, has
a flatter blade, and has morphological traits pointing
forward in time towards the earliest thick-butted forms.

The thick-butted axes are relatively lighter, and have
a regular rectangular or square cross-section at the butt
end. The edge is narrower and less curved than in thin-
butted types.

Grinding of thin-butted axes is generally total, so
that both the broad and the narrow surfaces are ground
over all. Thick-butted axes are ground only on the
broad surfaces, except for many fully ground axes of
medium bladed form (Becker 1973, Nielsen 1979). In
general terms, Sehested’s description of the various
types of grinding is widely applicable. But if one takes a
closer look at the thin-butted axes, particularly the
large ones which may be over 30 cm in length, groups of
straight and parallel grinding striations may be seen
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Fig. 1. The axe types of southern Scandinavia: outline of the main types.
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Fig. 2. Some of the qualitative aspects of thin-butted axes. A: edge. B: butt. C: face. D: side. E: seams. F: edge rim. G: edge area. H: edge corner. : edge

facet (sharpening). K: possible grinding facets in the edge area.

which are longer than is usual on other axe types. These
axes have often been made relatively flat by straight,
longitudinal grinding. The striations are often accom-
panied by powerful crushing marks at particular points

(fig. 13).

TERMINOLOGY

The typological attributes of neolithic flint axes have
already been described in detail (Nielsen 1977, 1979).

The attributes of interest for the experiments are shown
in fig. 2. The edge area (fig. 2B) is regarded as the area
stretching from the broad face to the edge rim, being
steeper, and marked with one or more grinding facets
(fig. 2K); the transition is, however, diffuse.

Grinding is the process which leaves macroscopic
traces in the form of striations or crushing spots. This
process produces the definitive shape of the axe
through removal of material.

Polishing is a process which does not leave macro-
scopic striations, but primarily changes the micro-
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Fig. 3. A: the axe ground in experiment |. B: the axe ground in experiment Il. BM del. 2:5.

scopic nature of the surface. Liquid film does not
change the lustre of the flint after this process.

EXPERIMENTAL PROCEDURE

The production of a thin-butted ground axe involves
three different activities: procurement of the raw mate-
rial, flaking to shape, and grinding. The flaking falls
into 4 stages (Hansen and Madsen 1983, Madsen 1984).

All the grinding experiments were done on a piece of
Nexg sandstone 110 cm long, 75 cm broad and about 10
cm thick. With regard to many neolithic grindstones,
this piece must be described as medium hard, per-
ceptibly grained, and without concoidal fracture.

The most regular of the two cloven surfaces was used
so that grinding took place along its longest axis (fig. 7).
During the experiments, the grindstone was placed
horizontally on some treestumps, in a firm position 60
cm above the ground. The experiments took place ona
lake shore in the shade of an oak tree.

Even during the first experiment, a cigar-shaped
grinding groove was produced, about 80 cm in length.

During later experiments it became necessary to start
on a parallel groove. Various positions were adopted
during the longitudinal grinding of the axes. When the
faces were ground, the axes were often rotated, so that
grinding extended out over the seams (fig. 2E, fig. 5).
During grinding of the butt area and particularly of the
edge area, the axes were held at various acute angles to
the grindstone. A rocking motion was often used in this
longitudinal grinding.

During the grinding of the edge area, the axes were
sometimes moved slightly diagonally in relation to the
grinding groove, to attain maximum contact with the
grindstone. The intention was not to produce a flatly
ground surface, but to grind the axes all over following
their rounded convex shape. Three methods were
employed during the experimental grinding:

Area grinding: a smaller grindstone was hand-held and
used on the axe, or vice versa. Careful strokes a few cm
long were used. This was used to round off the seams
and edge, and to complete the sharpening of the edge.

Hand grinding: The axe was held in both hands, and
rubbed against the grindstone by one person, using
regular controlled movements. The strokes were either
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Fig. 4. A: the axe ground in experiment Ill. B: the axe ground in experiment [V. BM del. 2:5.

long and powerful (15-25 kg), or short, light and pre-
cise, 10-15 cm in length (during edge grinding). During
this heavy manual grinding, the weight and strength of
the body was only used when the axe was pushed for-
wards. When the axe was pulled back, it only rested
lightly on the grindstone. The movement and the stand-
ing position are analogous to those of a carpenter,
planing a piece of wood on a workbench. During axe
grinding, the position is more bent, and the motion
slower and heavier.

Grinding with extra weight: In this method the axe is
held in a vice, which increases the pressure on the axe.
This “system” is based on “the principle of least cost”,
using a technology known in the neolithic. The vice
consists of a branch of ash about 4 m long and 15 cm in
diameter, partially split so that the axe is held in posi-
tion by the tension of the wood. The branch is easily
split with a couple of wooden wedges, the axe is placed

in position, the wedges are removed, and the axe is held
firmly in position.

Vertically above the vice is placed a forked branch
(fig. 6). Each fork rests in a hollow on top of the vice. On
top of the fork is a heavy piece of flat sandstone. This
creates a balanced but heavy weight applying the
greatest possible pressure to the axe, without the 80 cm
grinding motion being disturbed.

During experiment I and part of experiment III, the
whole system was used to apply a total of 80.5 kg to the
axe. For practical reasons this was later reduced to 52
kg. To operate the system takes three people. One person
holds each end of the vice, alternately pulling and push-
ing. The third person was in the centre, helping with the
movement and also checking the exact position of the
axe on the grindstone.

For grinding those areas where excessive pressure
could cause damage (the sides, seams and edge areas),
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the split branch alone is used, which applied a pressure
of 32 kg to the axe. In these cases the system was ope-
rated by two people.

During the experiment, no grinding agent like sand
or gravel was used, except for a short time during ex-
periment II. Water was, however, freely used to wash
away the fine fragments produced during grinding. The
basic grinding strategy was:

1) Rounding off the sharp seams and edge corners by
area grinding, and rounding off the sharp, bifacially
flaked edge by transverse area grinding. This makes the
edge slightly flattened (fig. 9B), a precondition for its
final sharpening.

2) Grinding the faces and sides of the axe.

3) Grinding the edge area.

4) Sharpening the edge by establishing a slight edge
facet (fig. 2]). This is done with diagonal and/or trans-
verse area grinding using finer sandstone or slate. This
grinding is so fine that it cannot really be distinguished
from polishing.

A detailed log book was kept for all the experiments
(3). In this was recorded the net grinding time in terms
of how long the axe was moved on the grindstone. Also
recorded was the total work time, including pauses and
adjustments. In practice, 100 grinding strokes were car-
ried out at a time. The length of the utilised grinding
surface was carefully recorded. For experiments I and
II, the gradual expansion of the ground area on the axe
was recorded at the short interval of every 400 strokes
(fig. 8). All axe replicas were precisely measured and
weighed before and after grinding (4). The axe replicas’
sides were numbered, so that the extent and type of
grinding could be recorded for each side.

Four experiments will be briefly described below.
The quantitative data are tabulated in fig. 10.

EXPERIMENT | — HAND GRINDING

A replica thin-butted axe of type VI was chosen for this
experiment, made by JP from medium to good quality
flint from Falster. This quality of Senonian flint has a
black to bluish grey colour. The flaked axe must be de-
scribed as most regular, with beautifully worked seams
and edge, although the cross-section twists slightly in
relation to the medial plane.

The axe was relatively thick and short, with a weight
of 1174.4 g, a length of 22 cm and a thickness of about

Fig. 5. Hand grinding.

4.5 cm (fig. 3A). Only the faces of the axe were ground,
in the outer part of the edge area, and it has still not
been finally sharpened. The axe was ground while the
grindstone was still uneven and before grinding grooves
had developed. There were 11,800 grinding strokes in
all, mainly around 50-60 cm in length; for some pe-
riods, however, stroke length was 70 cm, and the edge
area was ground with short strokes of 15-25 c¢m. In all,
the axe moved 6650 m on the grindstone, over a period
of 5 hours and 30 minutes (table 10). The sharpening
(which was not carried out) would have taken an esti-
mated 15 to 25 minutes. The ground surfaces showed
light to medium grinding striations. Slight facets could
be made out along the seams, and one face (side 3)
showed a grinding facet in the edge area (fig. 12). The
grinding removed about 0.3 cm from the maximum
thickness.

EXPERIMENT Il — GRINDING WITH EXTRA WEIGHT

A thin butted axe replica of type III A (fig. 1C) was used,
made by BM from medium quality Senonian flint from
the coast of Djursland, eastern Jutland. The typical axe
had very regular lines with medium fine seams, which
were, as with all the replicas, shaped with the “turned



edge” method. During the flaking of side 3, two hinge
fractures occurred in an attempt to make the angle of
the edge sharper. The axe was relatively broad and flat,
with a weight of 1127.2 g, a length of 24 cm, a breadth
of 8 cm and a thickness of 4.1 cm (fig. 3B).

All four surfaces were ground. The two narrow sides
were done first, with a combination of hand grinding
and grinding with extra weight (32 kg) with the axe
fixed in the split ash branch. This was carried out quick-
ly, the sides taking 30 and 21 minutes.

In this work the grinding groove was unintentionally
deepened. (This could have been prevented if the grind-
ing had been spread out more across the groove.) It was
therefore necessary to establish a new grinding groove.

As mentioned earlier, sand was used for a short pe-
riod (8 minutes) during this experiment. This was not
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intended as a grinding agent, but to stabilise the move-
ments of the axe on the still uneven surface of the
grindstone,.

After the seams, edge corners and edge rim were
ground with area grinding and hand grinding respec-
tively, the faces were ground with extended use of the
maximum weight of 80.5 kg. The friction was so great
that during the grinding of face 3 it was noted in the log
book that the axe was warmer than blood heat! Length
of grinding stroke was 80 cm. The axe moved a total of
6810 m over the grindstone, taking 10,600 strokes in 4
hours 30 minutes, and was by then fully ground as far as
the outer edge area on side 3 (fig. 14).

On all four surfaces, powerful, long and parallel stria-
tions were visible, which partially ran over into the most
powerful type of grinding trace: crush marks at certain

Fig. 6. The system used for grinding with extra weight. BM de/.
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Fig. 7. The experimental grindstone. BM del.

points. Clear grinding facets occurred in both edge
areas (fig. 2K). Grinding reduced the maximum width
by 0.35 cm, and the maximum thickness by 0.77 cm.

EXPERIMENT Il — GRINDING WITH EXTRA WEIGHT

A thin-butted axe of type III was ground, made by JP
from light greyish blue Senonian flint from Falster. This
variety was decidedly porous. The large replica was of
typical shape. It was the most regularly flaked of those
used in the experiments, regarding both surface work-
ing and cross-section through the long axis and general
outline. The edge area was perfectly flaked. This axe
blade was slightly twisted, as are many original thin-
butted axes. Length was 29.2 cm, greatest breadth 8.3
cm and greatest thickness 4.7 cm (fig. 4A). It weighed
1671 g.

This axe was the most completely ground of all the
experimental examples. The edge was so well ground

that light transverse sharpening for 5 to 10 minutes was
all that was necessary. Edge grinding was done on the
large grindstone, which now had a smooth, suitable
grinding groove. A rounding of the sharp edge (fig. 9B)
by area grinding meant that hand grinding could be
taken right out to the edge without risk of damage — a
wellknown technique in lapidary technology (Scarfe
1970).

The heavy grinding was carried out as described for
experiment II, except that the maximum weight of 80.5
kg was reduced to 52 kg during experiment III. This led
to better control over the movement of the axe in the
groove., The axe travelled a total of 12,340 m in 16,350
grinding strokes, in a time of 6 hours 38 minutes. There
was a grinding facet in the edge area on side 1, which
also had powerful striations and crush marks similar to
those noted in experiment II. Greatest breadth was re-
duced by 0.4 cm, greatest thickness by 0.5 cm.

EXPERIMENT IV — GRINDING WITH EXTRA WEIGHT

The last axe to be polished in this series of experiments
was a large thin-butted replica of type V, made by BM
from plain, dark Senonian flint of the best quality from
Falster. The axe had lines typical of a piece of lesser
quality. Surface flaking was irregular, with several con-
cave hinge fractures, which would need much grinding
down. Length was 30.3 cm, greatest breadth was 8.3 cm
and greatest thickness was 4.8 cm (fig. 4B). The axe
weighed 2013.4 g.

Grinding followed the same procedure as in experi-
ments II and III. Maximum extra weight was 52 kg.
With this weight, grinding was carried out from the
faces out over the seams. This resulted in partial pres-
sure damage along these in the form of negative flake
scars 0.5 — 2 mm in size, with a truncated form as seen
in the so-called “split cone” fracture. The axe travelled
15,830 m over the grindstone, taking 21,650 strokes
over 9 hours. The edge was not sharpened. Grinding
striations and crush marks were marked on all surfaces.
Maximum width and thickness were both reduced by
0.4 cm.

EXPERIMENTAL RESULTS AND OBSERVATIONS

Work time. In the table (fig. 10), net grinding times are
given, varying from 4.5 to 9 hours. These are expressed
as the number of man hours taken in the four experi-



Fig. 8. The extension of ground areas.
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Experiment|, side 1: A. After 400 grinding strokes (200 m).
B. After 800 grinding strokes (400 m).
Experimentll, side 1: C. After 400 grinding strokes (300 m).
D. After 800 grinding strokes (600 m).

ments. Anyone who has tried polishing a flint axe must
agree that it is monotonous physical labour, which can-
not be carried out non-stop. During the experiments,
the ratio between net grinding time and total work time
varied from 2:3 to 1:3, when the work was slowest. The
ratios, which show the practical side of grinding, are to
some extent a factor of the workers’ physical condition
and weight, but are also strongly conditioned by ex-
perience, skill and work rhythm. But even if a realistic
estimate is 1:2, it still means that a medium sized thin-
butted axe can be ground in one day’s work.

Earlier experiments have related the total ground
area to the time taken to produce it. Sehested gives 0.1
to 0.12 cm? per minute. Andersen (Olausson 1983, 32)
seems to be able to grind about 2 cm? per minute. (For
the experiments described here, such a calculation
gives from 0.5 to 10 cm® per minute). This method of
presentation is entirely subjective, however. Fig. 8
clearly shows that increased friction (experiment II)
drastically increases the area ground per unit of time.

Weight loss. The above quote from Semenov is contra-
dicted by the experiments, which show that quite a lot
of weight can be lost during grinding — from 6% to 15%
of the unground weight of the axe in stage 4 of its manu-
facture. In experiment IV, about 300 g flint was re-
moved in grinding. This corresponds to the weight of a
small flint axe. It can be added that use of extra weight
and several people made the grinding more economical
in terms of time and energy. The figures in the table
(fig. 10) show that there seems to be a weightloss in-
crease of several grams per man-hour if extra weight is
used.

Quality of flaking. The surface topography of the axe is
clearly of great importance. A comparison between ex-
periments IIIl and IV is a useful example of this. It took
9 man-hours more to grind the axe with the worst flak-
ing. One of the conclusions from experiment IV was
that it would be easier to rough out a new axe (which
takes about 2 hours) than to grind for a whole extra day
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Fig. 9. Grinding of edge rim and edge area. A: the sharp, bifacially flaked
edge before grinding. B: rounding off the edge. C: grinding the edge area
on both faces. D: sharpening the edge rim. Grethe Rasmussen del.

— always assuming there is plenty of available flint.

The axe ground in experiment III had the greatest
weight loss relatively to working time. Several factors
were probably at work here, which two possible ones
are: the axe was made from porous flint, which may
have been easier to grind; more important, however, is
the fact that a well-flaked axe, with close and regular
spacing of the negative flake scars and characterised by
many small projections and many facets, can be ground
quicker than a more crudely worked axe. A crude axe
has larger projections and fewer facets. During grind-
ing, crumbling or crushing of the sharp points of the
projections is constantly taking place, and it seems that
larger fragments of flint are broken off with conical frac-
tures. This process increases the amount of flint re-
moved by the sharp grains in the grindstone.

Type consistency. Measuring the diminishing of the axe
sizes showed that, although there was a clear drop in
thickness, and to some degree of width and length, the
grinding process did not affect the typological traits of
the axe. It is, therefore, justifiable to use the same type
descriptions for both ground and unground prehistoric
axes — so long as one makes the same reservations as
Becker (1973), who presents detailed examples of re-
working of ground thin-butted axes. This seems to in-
volve repairs to thin-butted axes damaged during use

(Becker 1973, figs. 10 and 11). There is also one
example of an axe altered entirely by grinding, from a
thin-butted axe to a hollow-ground adze (Becker 1973
fig. 16). A partial reworking of a ground stone axe which
still preserves the original type (as described by
Becker), is, however, not possible (Becker 1973, 133).
The illustrated examples of these are in fact unfinished
thin-butted axes, with greater or lesser partial grinding
(Becker 1973 figs. 8 and 9).

Macrostriations. One of the aims is to examine whether
there is a connection between grinding method and
appearance (nature and extent of striations and polish-
ing). Figures 11A and 11B show photographs of side-lit
silicon rubber impressions of the ground faces of two
different axes (5), from experiment III (grinding with
extra weight) and experiment I (hand grinding) respec-
tively. The striations in fig. 11A are clear, deep and
parallel. They are also longer than in fig. 11B, and are
accompanied by areas of crush marks, which are irregu-
lar and pit-like. The surface of fig. 11B has more trans-
verse striations, fewer crush marks and much greater
areas of of polishing. These striations, formed by grind-
ing on the quartz sandstone, are very similar to the
striation type illustrated by Meeks, Sieveking, Tite and
Cook (1982, 327). Figs. 13 and 14 compare an early
neolithic axe of type IV, ground all over, with one of the
experimentally ground axes from experiment II. The
hypothetical connection between grinding method and
appearance seems at present to be quite likely correct;
more investigations must be carried out, however, to
provide more thorough documentation and quantifica-
tion.

Traces of use. Becker (1973, 130) mentions the difficulties
in distinguishing these from deliberate polishing. The
experiments confirm that this is the case. Polishing
resembling gloss appeared in the edge area itself, even
though considerable pressure was used in grinding.

If use traces are to be demonstrated, they must be in
the form of microscopic polishing from wood in the
edge area, not arbitrary polishings or macrodamage
like the small “feather terminated scars” illustrated by
Olausson (1983, fig. 25).
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EXPERIMENT No. I I1 III v
3 men at work _ lh 48' 50" 63 5h 291
pressure 80,5 kgs
3 men at work ~ _ 5g _
pressure 52 kgs
2 men at work _ lh 341 55m lh 08! lh 46"
pressure 32 kgs
1 man at work 5P 310 2sn 1?30 3se 3B o 30 1P a8
"handgrinding"

h
Total net time 5% 310 25¢ a® 270 20v 6" 38" 30" 8" 56
No of grinding 11800 10600 16350 21650
strokes
Meters 6650 6810 12340 15830
Weight reduction 74,5 g 147,3 g 197,0 g 300,1 g
Man/hours 5,5236 9,6666 12,1417 21,4333
Grs. removed per 13,4875 15,2389 16,2250 14,0015
man/hour

Fig. 10. Quantitative data from the experiments.

COMPARISON WITH OTHER GRINDING EXPERIMENTS

A comparison of the experiments at Lejre in 1983 with
those of Sehested calls for some comment on the long
grinding time used in 1881. This long time can be
explained by the fact that Sehested used granite as a
grindstone and added gravel as a grinding agent. Com-
pared to sandstone and water, this method produces far
less friction, creating a sort of ball-bearing effect.
Furthermore, we know nothing of the quality of the
flaking of the axe Sehested used. Finally, it is likely that
Sehested’s times are inclusive of a number of rests. The
Lejre experiments agree much more closely with the
experimental grinding of 3 flint axes described by
Olausson (1983, 23). One thin-butted and two thick-
butted axes were ground by Ivan Andersen in 2 hours 5
minutes, 4 hours 5 minutes and 4 hours 10 minutes
respectively. The edge area of the thin-butted axe was
ground on carborundum for 20 minutes, the rest of the
grinding being on sandstone. Grinding time for the
thin-butted axe seems very short. Th explanation is, to
judge from the illustration, that the axe is not fully
ground.

AXE GRINDING IN NEW GUINEA

Stone axes were manufactured in several regions of east
new Guinea until the 1940’s (Vial 1940). Mining, flak-
ing into shape and grinding are all described. The raw
material was layered, siliceous slate or more uniform
rock types, characterised by partial or complete con-
choidal breaks. The three types manufactured were
working axes with lenticular and rectangular cross sec-
tions, and large, thick axes for bridewealth, together
with ceremonial axes, which were the best prepared.
The last named have flat, rectangular cross-sections,
and the blades are ground all over and are up to 30 cm
in length. These ceremonial axes are not without a cer-
tain similarity to our own medium bladed, thick-butted
axes (Becker 1973, fig. 27) and axes of late neolithic
type (fig. 1G).

In the 1960’s the original character of the axe produc-
tion in the Highlands was replaced by the manufacture
of axes from softer stone, used among other things to
sell to the tourists (Chappel and Strathern 1966). Origi-
nally the axes were bifacially flaked by direct percus-
sion, using an ovoidal hammer stone. The thick, lenti-
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Fig. 11. Silicon rubber impressions of traces of grinding, lit from the side, taken with an Optica reprocamera. The dark shadows are due to the concave
surface of the impression. A: Experiment lll, side 3. B: Experiment |, side 1. Photo: E. Benner Larsen. 2,2:1.

cular cross-section was squared off by grinding —a pro-
cess demanding a lot of grinding.

Vial (1940, 160) states that it took about three days to
grind a ceremonial axe, and gives the following descrip-
tion of the work (see also Hgjlund 1979, 35):

“All the villages and hamlets have their polishing ‘factories’,
the essentials of which are water and blocks of sandstone and a
shady place to sit. Sometimes men worked by themselves beside a
hole in the ground filled with rain water, sometimes six or eight
men worked side by side on the banks of a small stream. Two races
were noticed in the forest between villages, and the local natives
with us said these carried water for axe polishing.

A number of men were seen at work polishing blades. The man
sat beside his water-supply with blocks of sandstone propped up on
the ground before him, and dipping the stone blank in the water,
held it in both hands and rubbed it backwards and forwards on the
sandstone, stopping now and then to examine it and wet it again.
In addition to the large pieces of sandstone there were some smaller
pieces lying nearby which were apparently used for the final
touches, though I did not see this. «

In northeast Irian Jaya (west New Guinea) stone axes
are still being produced. The work involves flaking with
direct percussion using a hammerstone, pecking and
grinding on quartzite using water, and finally polishing
on palm leaves containing silicon. A French gemologist
visited the village of Ormu Wari in 1982, where axes are
made for the other villages around Lake Sentani (Gon-
thier 1982). These axes, which are polished “as smooth
as water”, are used according to the author for cere-
monies and bridewealth.

DISCUSSION

We now see examples of modern flint workers being
used as informants. The observing archaeologist can
find himselfin a situation almost parallel that of travel-
lers in the early days of ethnography, who received
almost whatever answers they wanted from the friendly
informant (Olausson 1983, 34).



Fig. 12. The experimentally ground axes.

In this work, Olausson undertakes an examination of
raw material availability, production process and use of
flint and stone axes in the neolithic of Scania. Basing
her comments on the comments of the informant, she
argues that flint axe manufacture was an unspecialised
task, which could be learnt by most people very quickly.
Olausson believes that at least one member of each
family would have been able to manufacture flint axes.

When Strathern inquired about the grinding of cere-
monial axes at Maegmul in the New Guinea Highlands
in the 1960’s, he was told that the work took a good
three weeks. This was very different from the account of
Patrol Officer Vial from 25 years earlier (Chappel and

Strathern 1966, 98). The flaking process could still be
demonstrated with the help of a steel axe, but at Maeg-
mul people were no longer acquainted with the details
of the grinding process.

In neither the ethnographic nor the experimental
archaeological situation can observations about mate-
rial culture be made without understanding the in-
formant’s background. Olausson’s informant (6) is
beyond any doubt very skilful at producing four-sided
flint axes with a copper fabricator. But the fact that he
taught himself this in a short time is no justification for
extrapolations to be made about the entire neolithic
axe production of Scania. It can be stated with at least
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as much force that the experimental results, arrived at
through flaking at a replicative level, show that the
flaking of four-sided axes with antler fabricators is a
process which takes several years to learn. Merely to
maintain that the second stage of axe manufacture, the
shaping of a four-sided flint blank by direct percussion,
can easily be learnt by anyone, would correspond to a
claim that the middle palaeolithic Levallois flaking sy-
stem was straightforward.

There appear to be no great differences between the
experimental results and the descriptions from New
Guinea, either as regards grinding methods or the time
involved. In New Guinea it is clear that stone axes are
exchanged and utilised in areas far beyond the place of
manufacture. The distributions of some axe types of the
south Scandinavian neolithic are also much greater
than the areas where production took place. The flaking
into shape of these flint axes is regarded as work that

Fig. 13. Original thin-butted axe of type IV. Kulturhistorisk Museum, Randers, no. 1662.
Length: 33.5 cm. Photo: K. Nijkamp.

from a regional perspective would be collectively spe-
cialised. Flaking was carried out by groups in the areas
most rich in the raw material (Hansen and Madsen
1983). As in New Guinea, local production of axes with
inferior flaking would also have taken place in areas
poor in raw materials. The range of axes from the Jut-
land Single Grave Culture includes many types with
badly executed flaking (in the coarser Danian flint), and
also well flaked uniform axes made of better flint, not of
local origin. This shows that it was the completed ob-
ject, not the raw material, that was traded.

As regards grinding, it seems likely that all users
would have been able to grind an axe already flaked to
shape, or to sharpen one. The question is whether the
grinding process went through a technological develop-
ment at any time in the early neolithic. One can en-
visage that better grinding methods might have been
used by the specialist groups who shaped and distribut-



ed the axes. In the archaeological material there is a
geographical agreement between areas rich in flint,
areas with evidence of production (workshops, flint pits
and mines, blank production), and concentrations of
the longest and most completely ground axes, such as
type IV (Nielsen 1977, fig. 16A).

How these hypothetical grinding systems were ac-
tually carried out is an unanswered question. The
“system” used at Lejre in 1983 was only one imagina-
tive possibility out of many, and should be followed up
by further experiments, for example using a method of
grinding with extra weight which can be operated by a
single person.

Experimental archaeology attains results through
the interplay between experience and experiment, and
in this way moves from the possible towards the plau-
sible — although often slowly. The researching of lithic
technology is still characterised by single experiments,
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Fig. 14. Replica of thin-butted axe of type Ill. Experiment Il. Length: 24 cm. Photo:
K. Nijkamp.

or series of very few experiments. It is hoped that the
experiments described here will help to reduce this
lack.

Translated by Peter Rowley-Conwy

Bo Madsen, Kulturhistorisk Museum, DK-8900 Randers.

NOTES

1. Thanks are due to Hans Ole Hansen (Director) and Dorthe Hubert
Nielsen (Area Administrator), of the Historical-Archaeological Re-
search Centre, Lejre, for all their assistance. Thanks also to Martin
Appelt and Simon Drost who added both finesse and strength to the
closing stage of the experiments. Peter Kelterborn of Switzerland
took part in some of the experiments; thanks to him for his construc-
tive energy, enthusiastic participation and sound advice.

2. Ivan Andersen has worked for several years on the hand grinding of
flint axes made by himself (with an iron fabricator). He has con-
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vincingly reconstructed the grinding process, works in a standing
position and grinds on quartz sandstone. Andersen describes among
other things grinding a 420 g thin-butted axe in 5 hours 15 minutes
— information from a privately printed manuscript 1981 (Olausson
1983, 32).

3. In connection with the log book, some of the experiments were re-
corded on video by the Lejre Centre’s media workshop. (Malling, O.
and Madsen, B. 1983: Experimental Grinding of Neolithic Flint
Axes).

4. Thanks to B. Skytte Jensen and P. Boe, of the Chemical Laboratory,
Rise Nuclear Research Station, for their willing help and interest.

5. This documentation and analysis was carried out by E. Benner Lar-
sen of the School of Conservation in Copenhagen. The work is part
of a project examining tool marks on prehistoric tools.

6. Thor Bjern Petersen made the axes. It is the experience of the author
that most present-day flint workers have been influenced by others.
Petersen’s methods imitate those of the German flint worker Harm
Paulsen, who however only uses antler (Olausson 1983, figs. 5 and
6).
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Hanstedgard

A Settlement Site from the Funnel Beaker Culture

by PALLE ERIKSEN and TORSTEN MADSEN

The settlement site dealt with in this essay should be
viewed in relation to a settlement archaeological pro-
gram currently being carried out in Eastern Jutland.
The program is concerned with the organization and
development of TBK society (Madsen 1982). The exca-
vation of the Hanstedgard site revealed undisputable
traces of a hut, even ifits D-shaped form may seem odd.
Distributional differences between tool-types on the
site are also noted, and their significance in terms of site
organization is discussed in the essay. Also a survey of
house claims in the Nordic TBK is included, with a cri-
tical assesment of these claims.

SITE DESCRIPTION

The settlement site of Hanstedgard is situated im-
mediately north of the town of Horsens in eastern Jut-
land in a tunnel valley. For the greater part of the Atlan-
tic and Subboreal periods the valley contained an eight
kilometer long inlet of the Horsens Fjord to which it was
connected by a very narrow sound (Fig. 1).

The settlement was situated on a 300 by 170 m. large
and 6 m. high hillock surrounded by water on three
sides and low marshy areas on the fourth side, in effect
making it an island (Fig. 1). The subsoil of this island
consisted of gravel and sand.

Most of the hilllock was removed and used for road
construction during the seventies, leaving only the
edges of the island partly undisturbed. It was here along
the northern edge of the island that the excavation was
carried out during the spring of 1983 as part of a rescue
program in connection with the laying down of gas
pipelines. The excavation was directed by Palle Eriksen
from Vejle Kulturhistoriske Museum and carried out in
cooperation with Institute of Archaeology, University

of Arhus. Erik Dalby, Frank Grenning and Chr. Abo
Jergensen participated in the excavation. The finds are
kept at Vejle Kulturhistoriske Museum (J.nr. VKH
M998).

An area of 750 sq. m. was stripped by machine, re-
vealing various pits, some modern disturbances and a
42 m. long and 4-10 m. wide depression filled with a
grey-black, humus-rich material (Figs. 2; 3). Approx-
imately one third of this depression was excavated, re-
vealing further pits, some ard furrows and traces of a
hut. Apart from one piece of pressure flaked flint from
the top of the depression, all datable material from all
features can be attributed to MN I. In general, the pot-
tery suggests that we are dealing with an early level of
the MN I with a mixture of MN Ia and MN Ib traits in
the individual features.

The depression

Although rather deep in some places, the depression
was a natural formation, and evidently it was fully open
at the time of the settlement. Along its bottom a 15-30
cm. thick, grey-black, humus-rich soil (buried Ah
horizon) was found (Fig. 4), containing fair amounts of
settlement debris evenly distributed from top to bot-
tom. The average density of worked flint was 32 pieces
per sq. m. and of pottery 200 g. per sq. m., measured in
those areas where the deposit was completely pre-
served. Above this Ah horizon was a 10 cm. thick depo-
sit of light grey-brown sand (Fig. 4), partly sealing off
the lower deposit from the modern plow soil. The for-
mation of this deposit was probably the result of agri-
cultural activities higher up on the hillock. We are not
so fortunate as to be able to date this activity, but it may
well have happened in prehistoric times in connection
with the initial ploughing evidenced by the ard furrows.
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Fig. 1. Map showing location of the Hanstedgard site. Contour lines are at one meter intervals. The excavation area is shown as a black polygon.

Ard furrows

Ard furrows were uncovered in a 3 m wide trench in the
middle of the depression (Fig. 3), and in the eastern end
in the area of the hut. The main direction of the furrows
was east-west, along the axis of the depression, but a
few earlier, non-parallel, generally north-south direct-
ed furrows were also seen. The explanation for this pat-

tern seems to be that some initial haphazard ploughing
took place to rip up the roots on the cleared land before
a systematic ploughing was carried out with parallel, 5~
15 cm. wide furrows placed with an average density of 4
per m. The ard furrows definitely postdate the hut and
thus probably the settlement as a whole. However, it is
not possible to say how much later, and this phase of
cultivation may date to any period later than the MN 1.
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Fig. 2. The excavation area seen from the west.

Pits

Twenty-three datable pits were excavated. They are of
two very different types.

Type 1 (14 examples) is round-bottomed with a width
between 50 and 110 cm. (average: 82 cm.) and a depth
between 5 and 34 cm. (average: 19 cm.). The fill is in
most cases homogeneous with a grey-black colour. The
amount of cultural debris in the pits of this type is
moderate, with an average of 40 pieces of worked flint
and 800 g. of pottery.

Type 2 (nine examples) is flatbottomed with vertical
sides (figs. 5; 6). The width lies between 64 and 180 cm.
(average: 102 cm.) and the depth between 47 and 100
cm. (average: 64 cm.). The fill in this type of pit follows
a very distinct pattern. At the bottom is a 10-20 cm.

thick deposit of charcoal-coloured, black sand. It goes
from one side of the pit to the other and covers the bot-
tom completely, leaving no doubt that it is a primary
deposit related to the function of the pit. Very often, the
sides of the pits have slumped in immediately after the
primary deposition, and mostly it is impossible to sepa-
rate this slumped material from the subsoil. The result
of this is a queer, strangulated appearance of the pits
when seen in section. The primary deposits and the
slumped subsoil were subsequently covered by a grey or
grey-black layer. In a couple of the deeper pits a new,
black, charcoal-coloured, primary deposit was formed
before the final filling, which in all the pits takes the
form of a grey-black, humus-rich soil of the same gene-
ral appearance as the buried Ah horizon in the depres-
sion. The pits contained large amounts of debris, with
160 pieces of worked flint and 2600 g. of pottery as an
average.
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Fig. 3. General plan of the excavated area. Legend: a: unexcavated parts of the depression. b: Excavated parts of the depression. c¢: Disturbed areas. d:
Dated pits. e: Undated pits. f: Ard furrows. g: Fireplace in hut. A and B refer to endpoints in the section fig 4.
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Fig. 4. Section through the depression. a: Modern plough-soil and disturbances. b: Plough-soil of older date. c: Light, grey-brown sand. d, e: Humus-
coloured, grey-black sand (Ah horizon). f: Stones. Endpoints A and B refer to plan fig 3.

The two types of pits are differently distributed
within the excavated area (Fig. 15). Most of the type 1
pits are found to the west, while the type 2 pits are con-
centrated to the east, around the hut. The morphologi-
cal differences between these two types must be related
to functional differences. The dark, charcoal-coloured
layer at the bottom of type 2 pits shows the use of fire in
connection with these pits. Although it does not seem
possible to attribute a precise function at the moment,
it seems reasonable to suggest that they had something
to do with food handling, whether roasting, other types

of food preparation, or some sort of food preservation
like smoking. There is no clue to the function of type 1
pits.

The hut

In the eastern, flat bottomed part of the depression, the
traces of a hut were uncovered (Fig. 7). They showed up
in the yellow subsoil after the removal of 6-22 cm. of
buried soil. Ard furrows appeared as the covering soil
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Fig. 5. Pit 6. a, c: Photo and drawing of section. b: Sherds from a funnel
beaker (Fig. 11a) found at the bottom of the pit. Description of layers in

c: 1: Grey-brown sand. 2: Light, grey sand. 3: Black, charcoal-coloured
sand. 4: Grey-black sand. 5: Grey sand.

Fig. 6. Pit 11, Photo and drawing of section. Description of layers: 1: Grey-black, humus-coloured sand. 2: Black, charcoal-coloured sand. 3: Dark, grey

sand. 4: Grey-black sand. 5: Grey sand. 6: Black charcoal-coloured sand.

was removed, and it was noted that they were definitely
later than the traces of the hut.

The plan of the hut was D-shaped, measuring 9 by 5
m. with the straight side wall facing north. This wall
showed up as a line of 4-5 regular post holes. Two holes
suggesting the existence of roof-carrying posts were
located in the interior, and another four post holes were
found in the semicircular wall. One of the latter stood in
line with the posts of the northern wall, two formed a

line together with the roof-carrying posts in the inte-
rior, parallel to the northern wall, and the fourth was
situated just outside the semicircular wall to the south.
The semicircular wall consisted on the west of two
parallel rows of stakes and, on the east, of a shallow
foundation trench, in the bottom of which were a few
stake holes. On both sides of this foundation trench
were rows of shallow post holes parallel to the wall.
The entrance to the hut seems to have been from the
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Fig. 7. Plan of the Hut. a: Foundation trench of grey-black colour. b: Foundation trench of grey colour. c: Red-brown sand (fireplace). d: Dark, grey-brown
sand. e: Pits. f: Modern disturbances. g: Entrance paving. h: Stake holes in semicircular wall. i: Postholes > 30 cm. deep. j: Shallow postholes adjacent

to foundation trench. k: Postholes < 30 cm. deep. I: Various stakeholes.

south, where a stone paving marks a break in the wall.
A fireplace was situated adjacent to the northern wall,
and the presence of another was indicated in the
western part of the hut. The original floor level was at
least 2 cm. above the level of the subsoil, to judge from
fireplace and entrance paving. In the following detailed
description of the constructional features all measures
of depth are given from this conservative estimate of the
original floor level.

The semicircular wall. This wall was 12.2 m. long and con-
sisted to the east of a 5.8 m. long shallow foundation

trench which was 10-30 cm. wide and 5-10 cm. deep,
with a rounded bottom (Figs. 7a, b; 8a). The fill of the
trench was grey-black in the middle but became lighter
towards both ends. The three regular post holes as-
sociated with the trench were 33, 37 and 57 cm. deep.
The eight stake holes found beneath the dark area in the
middle of the trench had an average depth (below floor
level) of 15.9 cm. A row of five possible post holes (13,
13, 15, 16 and 21 cm. deep) was seen along the inner
edge of the trench, and a row of three possible post
holes (17, 16 and 13 cm. deep) was seen along the outer
edge of the trench (Fig. 7j). To the west of the founda-



Fig. 8. Photos showing details of hut. a: Foundation trench seen from north. b: Stakeholes in western part of semicircular wall seen from west. c: Entrance
paving seen from north. d: Posthole adjacent to fireplace, 33 cm deep. e: Posthole 1.7 m west of fireplace, 33 cm deep.

tion trench came 6.4 m. of wall constructed with two
parallel rows of stakes irregularly placed some 3040
cm. apart (Figs. 7h; 8b). A total of 30 stake holes were
recognized. They had an average depth of 14.5 cm. The

one regular posthole in this part of the semicircular wall

was 32 cm. deep. A 90 cm. break in the double line of

stakes was partly filled out by a paving of fist-sized
stones, that undoubtedly marks the entrance to the hut

(Figs. 7g; 8¢).

The north wall. Four evenly spaced post holes (46, 46, 33
and 33 cm. deep, Fig. 8d, ) and a shallow assumed post
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hole (20 cm. deep) form a straight line that meets both
ends of the semicircular wall. This line of posts pre-
sumably indicates the north wall of the hut. However, a
29 cm. deep posthole found half a meter outside the
middle of the wall may indicate a replacement post for
the one standing at the edge of the fireplace. This one
certainly must have been scorched by the fire as shown
by the heavy, black, charcoal-colour of the fill in the
post hole (Fig. 8d, compare with 8e). The replacement
must have given the wall an angular appearance. The
junction between the north wall and the semicircular
wall is well defined at the east corner, where we have a
regular posthole at the end of the semicircular wall. The
junction at the western corner, on the other hand, lacks
constructional evidence. A reconstruction of this
corner would certainly be somewhat ambiguous. Two
possible post holes (20 and 19 cm. deep) were located
just inside the wall, but it is uncertain if they had any-
thing to do with the wall.

The interior. In the interior two post holes (34 and 67 cm.
deep) were found. Together with two of the post holes
in the semicircular wall they form a straight line parallel
to the north wall. These four posts together with the
posts of the north wall, definitely constitute a basis for
the roof construction.

The fireplace adjacent to the north wall showed up
very clearly as a 55 by 80 cm. large, oval spot of red-
brown sand with a band of dark, grey-brown sand partly
enclosing it. The fireplace itself was gone, but the red
colouring that continued 8-10 cm into the subsoil was
clear evidence of an intense heating of the soil. Traces
of another fireplace in the western part of the hut
showed up as a weaker, red-brown colouring extending
only a few centimeters into the subsoil.

There was a general scatter of small stake holes in the
interior of the hut, but it was only in an area im-
mediately to the east of the entrance that a cluster of
holes gave the impression of a deliberate pattern. No
function, however, could be attached to these stake
holes.

Reconstruction. Even though the traces of the hut at Han-
stedgard represent the least ambiguous evidence so far
for a dwelling in the Nordic TBK (for detailed discus-
sion see below) a reconstruction is not self-evident.
The most likely suggestion for a reconstruction is
based on the apparent D-shape of the traces revealed,

and, as the above description has already shown, this is
the way we have decided to look at the evidence. We
would suggest that the D-shaped hut had a roof con-
struction based on two straight rows of posts. Each of
these must have carried a beam on which the roof
rested. The semicircular wall was probably a quite low
wattle and daub wall woven between the two rows of
stakes. The straight north wall, on the other hand, must
have been comparatively more solid and probably
higher, making the roof slope towards the semicircular
wall. The actual construction of the wall is more in
doubt, but it may also have been a wattle and daub con-
struction.

Another possibility for a reconstruction is to view the
foundation trench as representing an end wall in a rec-
tangular house of which the stretch of wall marked by
the double row of stakes constituted a part of the south
wall, while the opposite wall is missing. In this pro-
posed reconstruction, one would have to assume that
all traces of this missing wall had been destroyed be-
cause it was outside the protecting layers of the depres-
sion, and that traces of the south wall stop towards the
west because the depression deepens and the stake
holes therefore do not reach into the subsoil.

This alternative explanation has two serious flaws.
First, it is very unlikely that all traces of a north wall
could disappear. The eastern end of the depression is
very flat, and only a very few centimeters of subsoil can
have been removed by ploughing where the wall should
be. The junction with the end wall, especially, should
have left traces, as it was actually under the covering
soil of the depression.

Second, the most serious flaw relates to the roof-
carrying posts. It is not possible to fit these into a logical
pattern if we assume a rectangular house, whereas they
fit the D-shaped form. Furthermore, the roof-carrying
posts are so deep that they would be visible outside the
depression if they had been there. Thus the assumption
of a rectangular house goes against the evidence, and a
D-shaped hut is clearly the most acceptable suggestion
for a reconstruction.

FIND MATERIAL
Flints

A total of 2436 pieces of waste flint, 78 cores and 327 tools were
uncovered during excavation.



Waste. The waste material consists mainly of rough, irregular
flakes of varying size, often with cortex preserved. Regular
blades are very rare.

Cores. All but five of the cores were irregular pieces with alter-
nating striking directions from mostly unprepared, and, as it
seems, randomly chosen platforms. Only four cores had a
single, well defined, prepared platform suitable for the pro-
duction of blades or bladelike flakes. The last core was a com-
plete blank for a thin-butted axe.

Axes. There are seven fragments of axes and 49 pieces of waste
flint showing traces of grinding. In all cases where the type of
axe can be determined it is of the thin-butted type (Fig. 10).

Scrapers. There are 203 scrapers, or 62% of all tools (Fig. 9Im—q).
They are mostly wide flake scrapers, with the scraping retouch
on the distal end. Only occasionally does the scraping retouch
extend to the lateral edges. Most of the scrapers have a heavy,
steep scraping edge, but there are also quite a few scrapers
with very thin and flat scraping edges. It has not been investi-
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gated whether this difference implies a difference in function
for wood and hide scraping respectively, as has been demon-
strated through wear analysis on scrapers from Sarup (Jeppe-
sen 1984). Only a very few scrapers can be termed blade
scrapers and there is no clearcut dividing line between these
and the flake scrapers.

Knives. Seventy knives have been identified amounting to 21%
of the total tool assemblage (Fig. 9g, i-1). The identification of
knives is based on the presence of retouch on the back and/or
distal end, but it is known from wear analysis that suitable un-
modified flakes quite often were used as knives. In the present
material it is possible to observe wear with the naked eye on
many such flakes, but unless a regular use-wear analysis is per-
formed it is impossible to make a uniform separation of this
type of knife from the waste material in general. Therefore,
only morphological identification is used here.

Twenty-seven of the knives have a backing retouch, but no
modification of the distal end. Twenty-nine knives have the
distal end retouched transversely (10 pieces), obliquely (14
pieces), or in an arc (5 pieces), but have no backing. Fourteen

Fig. 9. Flint tools 1:2. a: Denticulate. c, d: “Skiveknive”. g, i—I: Knives. e, f: Transverse arrowheads. b: Core drill. h: Flake drill. m—q: Scrapers.
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Fig. 10. Thin-butted axe of flint, 1:2.

knives have a combination of backing retouch and modifica-
tion of the distal, end, either transversely (5 pieces), obliquely
(8 pieces) or in an arc (1 piece).

One of the knives with backing retouch is obviously a sickle,
as a heavy gloss can be observed on both the dorsal and ventral
sides, extending well back from the edge.

Denticulates. Only two denticulates were found (Fig. 9a). The
type is characterized by its very fine notching on a mainly con-
cave lateral edge, while the back and the distal end may or may
not be modified. On the Early Neolithic site of Mosegérden the
type made up no less than 22% of the tool assemblage (Madsen
and Jensen 1984: 73, Madsen and Petersen 1984: 80). On the
Fuchsberg site of Toftum from the transition between the
Early and the Middle Neolithic their relative frequency is 9%
(Madsen 1978: 173), and on the present site from MN I it is re-
duced to less than 1%. The type is so far not known from later
TBK sites.

It was originally assumed that the denticulates were used as
sickles, because of a very pronounced gloss that is often ob-
served at the very edge of the blade (Madsen 1978: 173, Skaa-
rup 1975: 63 and 138). However, wear analyses have shown
that this gloss very likely has been produced by secondary pro-
cessing of plant material and that it cannot be the result of the
denticulates being used as sickles (Madsen and Jensen 1984:
76).

Transverse arrowheads. Seven transverse arrowheads were found.
They are all rather large and generally have straight, con-
verging lateral edges (Fig. 9e, f).

»Skiveknive«. Ten pieces were found of a peculiar type of tool
traditionally termed »skivekniv« in Danish (= diskknife) (Fig.
9c¢, d). Neither in English nor in Danish is this an illuminating
name. The type is characterized by approximately 1 cm. of
sharp flake edge that is left between two concave retouchings.
However, the function of this short piece of sharp edge as a

knife has not been established. We need some wear analyses to
determine the true function of this type of tool. The dating of
»skiveknive« seems to be exclusively MN I, where we find
them in great numbers at Troldebjerg (Winther 1935: 28). At
Toftum from the Fuchsberg phase not one example is known
among the many thousand tools (Madsen 1978), and they have
not been reported from MN II contexts either.

Flake drills. Six drills produced on flakes were found (Fig. 9h).
The drill point itself on this type is made by two concave re-
touchings. One of the drills has two drill points.

Core drills. Three heavy drills made from cores with long, three-
sided drill points were present among the tools (Fig. 9b).

Various pieces. Twenty-six flakes had retouch on various edges,
but could not be placed in any regular tool category.

Pottery

Some 3400 sherds or 39 kg. of pottery were uncovered during
the excavation. Approximately two-thirds of the sherds were
undecorated, while the rest bore some form of decoration.

Most of the pottery is very fragmentary, but from sherds in
the pits a couple of pots have been restored completely, and
large parts of others have been put together. The inventory is
completely dominated by funnel beakers, which make up at
least 90% of the pots. The only other forms present in some
number are band-decorated bowls, pedestalled bowls and clay
disks. A few undecorated semispherical bowls, a clay spoon
and a shouldered vessel (Fig. 14r) are also present.

The fragmentation of the material makes it impossible to
treat the individual pots as units of observation. We have to
analyse the decoration zones separately, and regard sherds
carrying information about a decoration zone as units of ob-
servation for that zone.

Rim decoration. The counting of rims is as far as possible based
on an estimate of the minimum number of pots. Approxi-
mately 200 pots are present to judge from the rimsherds, and
121 of these or 61% have rims that are decorated, leaving only
39% as undecorated.

The most common rim-decoration is two or more parallel,
incised, horizontal, zigzag lines (Figs. 11f; 12¢; 13d; 14a, ¢, h,
i, k). Frequently they are sloppily made and look more like
bundles of parallel lines placed at varying angles to each other
along the rim. 28% of the decorated rims carry this ornament
alone, and on another 15% it is seen in combination with other
ornaments.

Two or more parallel, chisel stabbed, horizontal, zigzag
lines are found on 12% of the rims (Figs. 11d; 12d; 14n). The
same relative frequency applies to rims with a horizontal row
of vertical incised lines (Figs. 11c; 12a, b; 14h), and to rims
with a horizontal row of round pits (Figs. 13a; 14g), whereas a
horizontal row of vertically placed chisel stamps occurs on
only 7% of the rims (Figs. 11b; 14f, k). These various horizontal
rows are also the ornaments that we find in combination with
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Fig. 11. Pottery from pit 6. Drawn by Elsebeth Morville. 1:3.
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Fig. 14. Pottery from pit 11. Drawn by Elsebeth Morville. 1:3.

the incised zigzag lines, making up the above-mentioned 15%
of rims.

The last group of ornaments to be mentioned is two or more
horizontal arc stab lines directly beneath the rim (Figs. 1le;
14j). They occur on 7% of the rimsherds. The remainding 7%
comprises rimsherds with miscellaneous ornaments (Fig. 13b,

c).

Belly decoration. The most common belly decoration on the
funnel beakers is long, incised, vertical lines placed con-
tinuously or in bundles (Figs. 11a, b; 12a, b; 13a—d; 14d, e, |,
m). They comprise 97% of the belly decoration on this type of
vessel, while 2% consists of vertical lines in whipped cord and
1% consists of various decorations like rows of stabs, ladder or-
naments, or applied mouldings.

The band-decorated bowls have rather simple and narrow
vertical bands, and they do not seem to have special bands
beneath the lugs. 33% of the bands have a filling of horizontal
or oblique hatching made by incised lines, stab-and-drag or
impressions of chisel stabs, dentated stabs or cardium (Figs.
1le; 14n, o, q, s). Another 24% have cross hatching in these
same techniqes (Fig. 14, s). 32% of the bands have two vertical
rows of large round stabs, horizontal chisel stabs, or triangular
stabs, arranged so that the stabs in the two rows alternate
inside the band in a zipperlike fashion (Figs. 1le; 14p, q, s).
The last 11% consist of elongated impressions (among others
chisel stabs and whipped cord) filling the band with a herring-
bone pattern (Fig. 14n, p).

Pedestalled bowls. At least 12 pedestalled bowls are present in the
material, mostly in a very fragmentary state. All but four of
these are decorated with an all-over horizontal line decoration
made with arc stabs. Two have a decoration alternating
between horizontal zigzag lines made with chisel stabs and
horizontal rows of vertical chisel stabs. One has an all-over
decoration of horizontal zigzag lines made with chisel stabs,
where the lines meet angle to angle forming a diamond pattern
across the surface. The last bowl has a decoration alternating
between three horizontal zigzag lines made with chisel stabs
and a horizontal row of vertical dentated stabs (Fig. 11g).

Clay disks. Approximately 40 clay disks are present in the
material. None of them have decoration on the edges, but two

-have an all-over decoration of imprints on both sides. The

imprints are shallow finger impressions in the one case and
small round stabs in the other. On a third disk a row of narrow
holes pierced all the way through the disk is found along the
edge (Fig. 14b).

SITE ORGANIZATION

Only a very small part of the total settlement on the
island has been excavated, and, consequently, we can
say very little about site organization. Nevertheless,
there are obvious non-random distributional patterns



Fig. 15. Differential distribution of various features on the site. Grey spots: Type 1 pits. Black spots: Type 2 pits. +: Tool assemblages characterized by
scrapers. —: Tool assemblages characterized by “skiveknive” and axe-fragments.

within the excavated area worth noting. First of all the
two types of pits are differently distributed (Fig. 15).
The type 2 pits are, with two exceptions, found towards
the east, and it seems reasonable to believe that there is
a direct relationship between the hut and this cluster of
pits, as they probably have something to do with food
preparation/preservation. The type 1 pits are mainly
distributed towards the west, but do also occur around
the hut. There are no features to which they can be cor-
related within the excavated area.

Looking at the tool type distributions within the
excavation, we find an amazingly clear and significant
difference in tool-kit composition between the western
end of the excavation and the eastern end around the
hut. The contents of 17 pits or layers in pits with more
than five tools and of four samples of tools from the
buried Ah horizon have been analysed by a correspon-
dence analysis (Bolviken et al. 1982). Only the first axis
of the analysis (Fig. 16) is of relevance. It shows a very
clear isolation of a group of tools consisting of “skive-
knive”, denticulates (not significant with only two
pieces present) and axe fragments including flakes with
traces of grinding. Another group consisting of scrapers
and transverse arrowheads in opposition to the first
group is also, if less clearly, isolated. The rest of the
tools have hardly any of their variation accounted for on
the first axis.

The units of observation (pits, layers in pits, and
samples from the Ah horizon) marked as dots along the
axis (Fig. 16) do not show a similar clear separation into
groups. However, if we mark out (as filled dots) those
units that are more or less drawn towards the two tool
groups, and mark them on the site plan with either — or
+ according to whether a unit is drawn towards the
group of tools consisting of “skiveknive”, denticulates
and axe fragments, or drawn towards the group of tools
consisting of scrapers and transverse arrowheads, we
find a non-random pattern of distribution (Fig. 15).
Those units characterized by “skiveknive” and axe
fragments are found in the western part of the excava-
tion, whereas those characterized by scrapers and to a
lesser degree transverse arrowheads are found in the
eastern part of the excavation around the hut.

These differences are probably an indication of diffe-
rent activity areas. Thus the hut and its surroundings
mainly were the scene of activities in which the use of
scrapers was frequent (the weak association with trans-
verse arrowheads may be coincidential), whereas in the
areas towards the west activities often occured in which
“skiveknive” were in use, and where fabrication of axes
occured. The other tool types are evenly distributed in
the two areas. It should be stressed that the distributio-
nal differences between “skiveknive”, axe fragments
and scrapers, although significant, is not one of ex-
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Fig. 16. Correspondence analysis of tool composition in 21 samples of tools from the excavation. Only the 1. principal axis is shown covering 36% of

the total variation.

clusiveness, but one of degree. Scrapers being the most
common tool are naturally also frequent towards the
west, but they are by no means as common as towards
the east. Indeed, if we split the excavated areas in an
eastern and a western half and make a cross tabulation
of the three tool types (Fig. 17) we find a highly signifi-
cant difference.

An interpretation of the two activity areas is difficult
as long as we have no wear analyses to support it. The
difference may, however, be associated with a division
by sex in activity patterns, and we would assume that
the activities around the hut would be of a domestic
nature.

The distribution of pottery was also submitted to
analysis for variations within the settlement, but the
outcome showed that there was no significant variation
in types of decoration between the various units of ob-
servation (pits, layers in pits, and samples from the
buried Ah horizon).

HOUSE CONSTRUCTIONS OF THE TBK

The appearence of a flimsy D-shaped house structure
with a MN I date raises the question anew: What type of
houses were actually used during the TBK? A series of
claims for domestic TBK houses has been raised over
the years, but there is a confusing variety in general
type as well as in constructional details among these
supposed houses. Three main forms have been sugge-
sted: longhouses of rectangular or trapezoidal shape,
short rectangular houses, and small oval, round or D-
shaped huts. But even within these three general forms,
it is difficult to separate regular and uniform house
types. Indeed, as will become apparent from the follow-

ing, it is doubtful how many of the claims for houses are
acceptable. Alternative interpretations of many of the
features should seriously be considered.

Longhouses

The two structures from Barkzr (Glob 1949) were long
regarded as the finest examples of longhouses from the
Neolithic in North Europe, comparable to the long-
houses from the Linear Pottery cultures in Central
Europe. However, recently it has become apparent that
these structures must be longbarrows and not domestic
houses (Glob 1975, Madsen 1979: 306). The same
seems to apply to the two features from Stengade, both
of which may be regarded as burial monuments placed
on former settlement sites. Stengade 1 with its two
graves is evidently a longbarrow constructed in two
stages (Madsen 1979: 308), and recently David Liver-
sage convincingly has argued that the trapezoidal Sten-

SCRAPERS | AXES | "SKIVEKNIVE”
bs. 40 obs. 37 obs. 6 83
EA °
ST exp. 62 exp. 17 exp. 3
obs. 160 | obs. 19 obs. 4 183
Wi
EST exp. 138 | exp. 39 exp. 7
200 56 10 266

X2 = 49.4 with 2 DF. Significance level < 0.001

Fig. 17. Tabulation showing the difference in frequencies (obs.) of
scrapers, axe-fragments and “skiveknive” between the eastern and the
western part of the excavation. An x? test, where the expected frequences
(exp.) are calculated under the assumption that the row and column
frequencies are independent, show the difference to be highly significant.
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gade II should also be regarded as a burial monument
(1981: 149).

The famous Troldebjerg longhouse (Winther 1935)
is a much more difficult claim to assess. With one row
of roof-carrying posts and only one wall, the reconstruc-
tion of the house seems odd. To the front, it would be an
elaborate construction with a timberwall set in a
foundation trench, whereas its back side merely would
be a “lean to” with the roof slanting to the ground. If it
were not for the vast amount of cultural debris found
during the excavation, these constructional features,
would probably never have been regarded as part of a
house. The palisade with the row of posts behind it
would probably have been regarded as some sort of
fence construction, and indeed that is presumably what
itis.

From the causewayed enclosure at Biidelsdorf we
have almost exactly the same constellation of a palisade
with rows of posts behind it (Hingst 1971: abb. 1).
There is no doubt here that we are dealing with an ordi-
nary palisade system in connection with the enclosure.
In support of this altered interpretation of the Trolde-
bjerg “longhouse” it should be mentioned that recent
excavations have revealed the existence of a shallow
ditch in front of the palisade on Troldebjerg (Andersen
1981: note 46).

The most recent claim for a longhouse comes from
the MN V As Vig settlement site (Davidsen 1978: 58—
62). In this case the house was 38 m. long and of a
sunken construction with a 2.6 m. wide floor 0.75 m.
beneath the subsoil surface. The roof is supposed to
have rested on a single row of heavy posts placed in an
axial bedding trench in the middle of the floor, and
further supported by two rows of minor posts placed
along the edge of the floor. The sides of the “housepit”
slope gently from the narrow floor up to the subsoil sur-
face where the roof is supposed to have rested directly
on the soil (Davidsen 1978: fig 75). The total width of
the house is supposed to have been approximately 6 m.

The As Vig “house” is very badly substantiated.
Only the last two meters of its north end were seen by
professional archaeologists, while the rest had been
destroyed by gravel taking. It is difficult, not to say im-
possible, to believe in this feature as a longhouse or in-
deed as a house at all. The suggested reconstruction is
all too abnormal from almost any point of view, to be ac-
cepted on the very scrappy evidence available. We are
convinced that it would be much more fruitful to think

in terms of features known from causewayed enclosures
when trying to interpret the As Vig evidence.

Another claim from the same period and in the same
publication concerns the site of Sigersted I on Zealand
(Davidsery 1978: 22-28). Two parallel rows (26 and 15
m. long) of post holes with the posts in each row closely
spaced were here interpreted as indications of a long-
house. However, there is no supporting evidence for
this interpretation at all. We have two palisade-like
rows of posts and that is all we can say.

Short rectangular houses

The first claim for this type came from Strandegard,
and was based on a rectangular setting of stones (mini-
mum dimensions 11 by 4.5 m.) with a 4.5 by 3 m. stone
paving in the middle (Broholm and Rasmussen 1931:
Abb. 1). Beneath the stone paving major fragments of
three Early Neolithic pots from the Virum Group were
found. Cultural debris from the Ertebglle culture and
the Early Neolithic Svaleklint group was found all
around, as well as below and over the stone setting.
Strandegard is seldom mentioned in connection with
houses any more, as most scholars have realized that it
must be a burial structure placed in a former settlement
area.

A recent claim for a short rectangular house comes
from . Hassing (Johansen 1975). The 10.6 by 5.4 m.
large structure, with its deep foundation trench and two
inner rows of roof-carrying posts, must indeed be a
house. However, the site not only contains an early
Middle Neolithic settlement, but also a Pre-Roman
Iron Age settlement, and the house has a very familiar
Iron Age look. Despite the excavator’s assurances that
the house belongs to the Neolithic and not the Iron Age,
we should be very cautious and not unconditionally
accept the Neolithic date.

A 67 by 3 m. large rectangular hut has been reported
from the very carefully excavated Muldbjerg settlement
site dating to the early Neolithic Oxie group (Troels-
Smith 1960: 597). The hut is supposed to have been of
a very flimsy construction of stakes and reed. No docu-
mentation has been published.

Outside the Nordic TBK area, two reasonably certain
short rectangular houses from TBK contexts in Nieder-
sachsen should be mentioned. A 12.8 by 4.8 m. large
house comes from Flogeln-Eekholtjen, Kr. Cuxhaven
(Zimmermann 1979). It had walls set in shallow



foundation trenches and a double row of roof-carrying
posts placed in its central axis. Three transverse inner
partition walls divided the house into four compart-
ments. Like the outer walls they were set in shallow
foundation trenches, and they were placed in conjunc-
tion with the roof-carrying posts. Four C-14 dates lie in
the range of 2845-2450 b.c.

The other house comes from Wittenwater, Kr. Uel-
zen (Voss 1965, Schirnig 1979). It measured 15.6 by 6
m. and had rounded ends. Although a few inner roof-
carrying posts were present, the main constructional
feature is heavyset posts in the outer walls and in two
transverse, inner partition walls that must have carried
a good deal of the roof’s weight. The distance between
the individual posts in the walls was 1-1.3 m. A cen-
trally situated fireplace was present.

There seems no reason to dispute these two houses
from Niedersachsen. However, it may be questioned
how much relevance they have for the Nordic TBK. We
are dealing with a different, if neighbouring, branch of
the TBK and with distances of 300-500 kilometers. We
cannot just assume that the same type of houses should
be present in the two areas.

Oval, round or D-shaped houses

The most excessive claim for this type of house comes
from Troldebjerg (Winther 1935). Here a series of cuts
into the hill slope leaving semicircular flat areas was
interpreted as house floors in D-shaped huts. The
existence of fireplaces within and outside these areas
tended to suggest that they could be huts, but a total
absence of post holes made it less than likely. Con-
tinued excavations, however, suggested that there was
an abundance of small post holes in connection with
these features (Winther 1938). The post holes were
found both along the curved back of the cuts, and in the
area in front, where they in several cases tended to form
straight lines. They were no more than 10-20 cm. deep
and of a very flimsy nature. Winther himself assumed
that he must have overlooked these post holes on earlier
occasions.

The suggested huts from Troldebjerg do indeed have
much in common with the contemporaneous hut from
Hanstedgéard, and we tend to accept the claim. How-
ever, one thing should not be forgotten. The standards
of documentation on Troldebjerg, although excellent
for a settlement excavation of that time, is nowhere
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near our demands today, and it does leave a certain
amount of uneasiness that prevents a wholehearted
acceptance.

A claim for four horseshoe-shaped huts preceeding
the excavations at Troldebjerg and to which the Trol-
debjerg huts actually were compared, comes from
Klein-Meinsdorf, Kr. Plon in Holstein (see for instance
plans and photos in Hoika 1981: abb. 5). However, the
four features from this locality with their meter-thick
“outerwalls” of clay and crushed flint and their partly
stone-paved floors are definitely not houses, but the
foundations for dolmens, where the large stones have
been removed before excavation, or are lying outside
the foundations in broken, half-buried conditions (e.g.
Hoika 1981: abb. 5,1). Two fully comparable examples
of this kind of “hut” can be seen at Mosegarden near
Horsens (Madsen and Petersen 1984: 62-65). This
example clearly demonstrates some of the ambiguity
prevalent in archaeological interpretations.

From Ornekul on Nexels a claim has been raised for
a round hut measuring 5 by 4.3 m. (Becker 1953), pre-
sumably belonging to the Svaleklint group of the Early
Neolithic. The wall foundation was laid with stones,
and in the middle of the hut was a stone-built fireplace
on a clay floor. The drawn plan looks convincing, the
photographs less so. The main problem is that the exca-
vations took place in an old beach line deposit with its
enormous mass of stones. Now, is it correct to separate
huts from this mass of stones? Or could it be other acti-
vities by man that have created a layout of the stones to
which it would be tempting to apply an interpretation of
huts. Personally, we do not feel convinced that we are
dealing with remnants of a dwelling. A further compli-
cation is that the site comprises not only an Early Neo-
lithic settlement, but also an Ertebslle settlement, as
well as several phases of habitation during the Middle
and the Late Neolithic. This makes the dating uncer-
tain too.

At Knardrup Galgebakke near Copenhagen on Zea-
land three subrectangular or D-shaped houses dating to
the Early Neolithic Virum group have been claimed
(Larsen 1958). They were found in a straight line with
only 1-2 m. between each other, and there may have
been more in the line. Each house shows as an irregular
scatter of stones with a tendency to a marginal distribu-
tion. A few assumed post holes were found inside the
houses, but they do not form a coherent pattern that
can be interpreted in constructional terms. In each of
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the houses, concentrations of charcoal-coloured sand,
and fire-cracked stones were found. The houses
measured 6-7.5 by 3.5-5 m.

Even if the general outline of the supposed houses
from Knardrup Galgebakke is very much the same as
the outline of the Hanstedgard hut, we feel very re-
luctant to accept the features from Knardrup Galge-
bakke as houses. They may be houses, but the excava-
tions were definitely not of a standard, where we can
feel assured that all there was to see actually was seen
(see especially Larsen 1958: fig 2 and 5).

The position of the Knardrup Galgebakke site on a
very pronounced promontory surrounded by 2 former
lake, is very characteristic of causewayed enclosures in
Denmark. The row of “houses” could very well be a row
of ditches, where only the top layers containing, among
other things, a fill of stones were excavated. A fully
comparable example is seen at Bidelsdorf in South
Schleswig (Hingst 1970: Abb. 4). A 7 by 4 m dark, char-
coal-coloured feature was uncovered here, with many
partly fire-cracked stones in the surface. It was im-
mediately interpreted as a house due to a row of post
holes enclosing it, but was later reinterpreted as a
“roofed firepit”, the function of which was not under-
stood (Hingst 1971: 194). The reason for this reinter-
pretation was that the dark-coloured soil and the many
stones proved to cover a deep pit that could not possibly
have been a house. Also, other pits of the same type had
shown up, forming a row parallel to the already acknow-
ledged ditch system of the causewayed enclosure. To-
day we know from comparisons with Sarup (Andersen
1981) that these “roofed firepits” are enclosed ditches
in the surrounding ditch system of the enclosure.

We will thus take it as possible that the row of three
“houses” on Knardrup Galgebakke in fact may be the
tops of ditches in a causewayed enclosure. Although
this may not be the correct interpretation, it is one that
is just as likely as their interpretation as houses.

From Oldenburg-Dannau, Kr. Ostholstein, evidence
of what surely must be traces of a house or hut has been
published (Hoika 1983). An approximately 100 sq. m.
large area of this early MN settlement was excavated in
1979 and 1980. Unfortunately, the area was excavated
in small squares over the two years prohibiting a cohe-
rent picture of the structure. Furthermore, the level of
documentation was obviously not as thorough in 1979
as in 1980. Stake holes in the presumed wall had thus
possibly been discounted in 1979 as rodent activity

(Hoika 1981: 55), and other features were not registred
to the same degree as in 1980, making the composite
drawing confusing to look at (Hoika 1981: abb. 3).

Nevertheless, what is there does suggest some sort of
a house or hut construction. The most prominent
feature is a band of red-coloured clay, including pieces
of burned daub with impressions of stakes and cut
timber, forming a semicircular to horseshoe-shaped
outline. This outline measures 8 by 6 m. but its termina-
tion towards the north is not defined. There is a marked
tendency in the 1980 squares for small post holes and
stake holes to cluster along the band of red clay, and it
seems likely that we are dealing with the remnants of a
burnt wall. Layers of charcoal support the idea of a
burnt structure, and a couple of stone-built hearths in-
side the red clay band supports the interpretation as a
house or hut. However, the even spread of larger post
holes over the excavated area is not helpful for a recon-
struction, and the only section published warns of a
complex situation with at least two separate phases, as
also stated by the excavator (Hoika 1981: 55).

Even if there can be little doubt that we are dealing
with the remnants of a dwelling or succesive dwellings,
we find that one should be careful when details of a re-
construction are called for. We do not feel that the evi-
dence carries much weight in this respect, but we note
that there are features like curved walls with stake holes
associated that look very familiar when viewed from a
Hanstedgard point of view.

From the Mosegirden site in eastern Jutland a
cluster of post holes has been taken to indicate a couple
of huts presumably of a round form (Madsen and Peter-
sen 1984: 72). The site dates around 3000 b.c. and be-
longs to the Early Neolithic Volling group. The Mose-
garden site had been covered by a barrow almost im-
mediately after it was left, and the site is thus very well
preserved and free from later intrusions. This makes it
rather certain that the post holes, found in a limited
area of the site, do indicate the presence of huts, but the
forms of these are definitely open to doubts. However,
they must have been of a very light and flimsy construc-
tion, considering that almost no traces were left despite
the perfect conditions of protection.

Another example very much like the Mosegarden one
comes from Lindebjerg on Zealand also dating around
3000 b.c. and belonging to the Early Neolithic Svale-
klint group (Liversage 1981). Here a cluster of post
holes on a settlement preserved beneath a barrow was



taken to indicate a hut of a very light and flimsy con-
struction. The form of this hut could not be determined.

In concluding this survey of house claims from the
Nordic TBK, it must be stated that we know very little
as yet concerning TBK house forms. Indeed, the survey
has shown that we can place no or very little faith in the
claims for longhouses and short rectangular houses.
The latter seem to have been used in Niedersachsen,
but this cannot be taken as an indication for the Nordic
TBK. We only have the very small Muldbjerg hut to
refer to as a possible example within this category.

Only within the group of small D-shaped or round
huts do we find acceptable claims. Both at Troldebjerg
and Oldenburg-Dannau the evidence seems convincing
to a certain degree, and they do fit in with the pattern
observed at Hanstedgédrd. A further support for small
huts in the Nordic TBK comes from Mosegarden and
Lindebjerg, but neither of these two sites is able to give
any information on form or size.

CONCLUSIONS

Through careful excavations, and with a good deal of
luck, the settlement site of Hanstedgard has yielded
valuable new information on dwelling constructions
from the Nordic TBK. A major problem has been that
those houses we find claimed in the literature are of
such diverse types that it is hard to believe in their
authenticity. As the survey in the preceeding pages has
shown, there are good reasons to believe that most of
the features believed to be houses never were houses.

Two questions immediately suggest themselves.
Why have scholars been so willing to accept almost
anything as houses, and if we actually hardly know any
dwellings, where are they then? The settlements are
definitely there, and many have been excavated. There-
fore, the absence of obvious traces of house structures
has lured the excavators into misinterpreting whatever
they found as houses, based on a firm, but unwarranted
belief that ‘The people in Denmark, who were able to
build thousands of magnificiently made megalithic
tombs, and raise huge causewayed enclosures could
hardly be expected to live in small, irregular huts’
(Skaarup 1982: 45, translated from German).

The truth probably is that they did live in small ir-
regular huts, like the one uncovered at Hanstedgard,
and the reason why we do not find them in the settle-
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ments we excavate, is either that the faint traces of their
walls are overlooked, or, more often, that they have
been destroyed by ploughing before excavation. In-
deed, if the Hanstedgard hut had not been preserved in
the depression, but had been exposed to normal agri-
cultural activities, the two short, parallel rows of post
holes would have been all there was. Who would accept
these as solid evidence for a dwelling especially if one
were looking for impressive buildings to match the
known elaborate monuments of the TBK?

Let us take Sarup on Funen as an example (Andersen
1981). This causewayed enclosure with two phases
from Fuchsberg and MN I has been completely ex-
cavated, and so has the slightly later settlement within
the same area. We may take it for granted that the
people on the site did live in some sort of dwellings, and
furthermore, that if they had lived in large well-built
houses like, say, a Bronze Age or an Iron Age house,
these could not have escaped the notice of the excava-
tor. Furthermore, it is a completely excavated settle-
ment, and, therefore, the houses cannot hide outside
the excavated area. Thus, whatever kind of dwellings
the people lived in, they did not leave many traces that
could survive ploughing. Postholes, however, were
common on the site, although they only formed straight
lines of any length in a couple of cases (Andersen 1981:
88). With the experience from Hanstedgard it would be
interesting to know if small clusters and short straight
lines of post holes could not be separated at Sarup and
at other TBK sites?

Postscript
After the manuscript had been delivered for printing,
three radiocarbon dates from the site became available.
They are:

K—4214. Charcoal and hazel nut shells from layer 3 in
pit 6 (fig. 5): 261080 b.c.

K-—4215. Charcoal from layer 2 in pit 11 (fig. 6):
2720£80 b.c.

K-4216. Charcoal from layer 6 in pit 11 (fig. 6):
2630£80 b.c.

Palle Eriksen, Vejle Kulturhistoriske Museum, Flegborg 18, DK-7100
Vejle

Torsten Madsen, Institut for forhistorisk Arkzologi, Moesgard, DK-
8270 Hejbjerg
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Kainsbakke A47 :

A Settlement Structure from the Pitted Ware Culture

by LISBETH WINCENTZ RASMUSSEN

INTRODUCTION

Since the 1950s the Pitted Ware Culture has been im-
portant to research on Danish Neolithic cultures, espe-
cially with regard to the debate about the relationhips
between the Funnel Beaker and Single Grave Cultures
(Becker 1950 and 1954). The basis for any evaluation of
the Pitted Ware Culture in Denmark has almost ex-
clusively been the type objects, the cylindrical blade
cores and the tanged points. The coastal distribution of
these types, and parallels with Swedish finds, have led
to the Danish Pitted Ware Culture being regarded as a
pure forager culture — either a foraging facies of local

farming cultures, or a “foreign” intrusion from the
Swedish group of the Pitted Ware Culture (Nielsen
1979, Malmros 1979, Davidsen 1980 p. 39).

The various views of the culture are closely bound up
with the unsolved chronological problems the culture
presents. There are no certain finds enabling cross-
dating between the Pitted Ware and Funnel Beaker
Cultures, and the contacts between the Pitted Ware and
Single Grave Cultures all relate to the later phases of
the Pitted Ware Culture. The Funnel Beaker Culture si-
tes that have produced Pitted Ware points of earlier ty-
pes have mainly produced material from the Funnel Be-
aker Middle Neolithic (IIT) IV -V, and various ceramic

Fig. 1. The location of the sites Kainsbakke and Kirial Bro. The extent of the sea in the Stone Age is indicated by the hatching.
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parallels seem to point in the same direction. The most
widely held view today is that the Pitted Ware intrudes
at that time, and continues until about the Ground
Grave period of the Single Grave Culture (Becker 1980
fig. 6).

This view is mainly based on finds in which the Pitted
Ware appears as only one element among several others
from both the Funnel Beaker and Single Grave Cul-
tures. So far, none of the finds from the earlier part of
the Pitted Ware have been “pure” settlements per-
mitting a general view of the culture, and where organic
remains have been preserved it has not been possible to
use them to evaluate the subsistence base of the culture.
It follows that it has not been possible to obtain radio-
carbon dates from material definitely belonging to the
Pitted Ware Culture.

The basis for discussion and debate has thus often
been uncertain and speculative, the subject being taken
up from time to time without a solution being any
nearer. One of the more recent contributions states that
conclusive information about the Pitted Ware Culture
will only be obtained from pure settlements with well
preserved faunal material (Becker 1980 p. 28ff).

Such a settlement has now been discovered on the
Djursland peninsula in eastern Jutland. A varied Pitted
Ware assemblage has been recovered in sealed pits.
The new, conclusive information available from this
material will be exemplified in the following through
the presentation of one of the excavated features.

THE SETTLEMENT SITE

The Kainsbakke settlement lies near Kirial town, about
5 km west of Grena (1). It lies on a low rise about !/2 km?
in extent, which in the neolithic was partly surrounded
by water, in the form of a branch of the recent Kolind-
sund, to the south. Besides this, waterborn access to the
Kattegat would have been possible through an inlet
approaching from the north east (fig. 1). Traces of
settlement activity were observed from the highest
point of the rise at 11 m above sea level down to the 7m
contour. Beach deposits were observed at about 4.5 m.

The settlement has been known for several years, due
to the very large number of artifacts on the surface. The
surface collections show no admixture of other neo-
lithic elements, either older or younger, and 86% of the
tanged points are of A types. The surface finds thus
showed that the settlement must be chronologically

limited to the older part of the Pitted Ware Culture.

Repeated excavations have been carried out on
Kainsbakke since 1979 (2). These have been concen-
trated in a small area on the southeast side of the rise,
because the ploughsoil here showed concentrations of
cultural remains and small patches of shell (Rasmussen
and Boas 1980). 526 m? have been excavated in all. This
revealed a cultural layer, preserved in patches, 13 large
and small pits, a large number of postholes, and a single
fireplace. The postholes did not form any evident struc-
ture, and some of them could possibly derive from later
iron age settlement on the site.

The largest pit so far found was that furthest to the
south on the gently sloping ground surface. This pit
(feature 47) is so far only half excavated, but has already
produced a large and varied cultural material. It must
be emphasised that the objects from it have only been
subject to preliminary analysis. The material, in parti-
cular the large amounts of pottery, is however of such
importance that the preliminary results may contribute
to the continuing debate (3).

PIT NO. 47

The pitis rectangular, measuring 5.7 m east-west, 4.5 m
north-south, and about 1.1 m in depth. Even on its sur-
face, a dense scatter of finds was visible, and it could be
seen that organic material was preserved because of the
presence of shells.

All finds were recorded within !/« m? units and
measured in vertically. Artifacts, apart from the large
number of scrapers, were measured in both horizon-
tally and vertically. All the earth was wet sieved through
a lmm mesh.

The sides of the pit were cut vertically down (fig. 2).
The basal layer consisted of mixed sand and soil (layer
5). Out toward the sides, this was partly covered in a
symmetrical manner by a dark layer containing char-
coal (Layer 8 — possibly collapsed, burnt wood). In and
on this layer were several stones up to a metre across —
one of these turned out to be the lower stone of a large
quern. Above layer 8 and towards the sides were layers
of pale material consisting in part of the subsoil mate-
rial (layers 5 and 6). Layer 6, which had only a slight ad-
mixture of earth, is interpreted as collapse from the side
and upper edge of the pit. Layer 5 consisted here of pale
sand with a little soil. Together with the rather darker



part of layer 5 (the basal layer proper) it formed one
continuous layer with very few cultural remains (pot-
tery, flint, bones, cooking stones, and a few cockles and
mussels in its western part).

The primary function of the pit must be determined
from the layers described here. The flat bottom, vertical
sides and rectangular shape suggest that the feature
may represent a sunken hut. Layers 5 and 7 must have
formed in the period between collapse of the possible
house and its secondary re-use as a rubbish pit. Layer 4,
which like layer 6 was nearly pure sand, could be a part
of the material originally dug out to make the pit; pos-
sibly this was thrown back in immediately before the
final infilling, because neither humus formation nor
infallen soil was observed between this layer and the
shell layer above it.

The settlement material, in the form of bones, antler,
shells, pottery, flint etc., was deposited above this in
two compact layers with almost no soil (layers 1 and 3).
This rubbish seems to have resulted from several diffe-
rent depositional events —which were not, however, suf-
ficiently separeted in time for layers of fill to accumu-
late between the layers. In other words, deposition
seems to have taken place relatively fast.

In layer 3 the shells were very dense. Mussels (Mpytilus
edulis) were concentrated in the lower part along the east
and west sides, while oysters (Ostrea edulis) were visually
predominant in the rest of the shell material. A layer of
fishbones was found in the western part of the pit, in the
upper part of layer 3 and in the bottom of the sand and
soil layer 10; the layer was about 5 cm thick, projecting
1.5 m into the pit.

Layers 3 and 1 differed from each other only in that
the earth in layer 1 was darker, and the shells here were
not so densely deposited. The transition between them
was formed by a 20 cm deep layer of sand and humus,
with a concentration of larger bone fragments particu-
larly towards the centre of the pit. Parts of several large
storage vessels lay in the upper part of layer 1.

It is evident from the foregoing that no infilling of
earth took place between the formation of layers 1 and
3 (the rubbish layers). No typological difference was ob-
served during excavation between the finds from the
top and the bottom of the pit. The bones did not seem
to have been eroded before burial. The broken edges of
the potsherds were sharp showing that they had not
layn on the surface (where they would be subject to
erosion) before deposition in the pit.
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Fig. 2. Cross-section of the pit A 47. Description of layers in the text.



86

Everything suggests, therefore, that the pit was
quickly filled, so that the finds can be regarded as a pure
assemblage and the rubbish layers as closed finds.

THE FINDS

Pottery: About 5000 potsherds were recovered from the half pit.
About 250 pots are represented by larger fragments or rims,
200 of them ornamented. To this must be added fragments of
3 clay discs and 2 modelled objects.

The raw material may be described as hard and compact.
The surface is usually smooth, with a yellowish or reddish
colour, A single sherd had a shiny, bright red surface. The tem-
pering is crushed granite, sometimes relatively large pieces.
The surface of only a few of the pots shows any trace of the tem-
pering by e.g. being uneven. Some sherds are blackened, and
several have carbonised food residues on their inner surfaces.

The rims are straight or evenly rounded. About 20 basal
sherds were found over and above those in complete pots. The
bases usually have a small flat or convex standing surface.

The commonest pot type has a weakly concave upper part.
The transition from neck to belly may be sharp or rounded,
and the diameter of the pot at this point is usually a little
greater than that at the mouth. The height of the lower part is
generally greater than that of the upper, and the basal standing
surface is relatively small and flat or slightly convex (fig. 3—4).

At least 50 pots of this type are definitely present. They are
found in sizes ranging from under 0.20 m to 0.60 m in diameter
at the mouth. More than half are ornamented. Two small pots
can be seen as representatives of the type with a so-called
smoothed profile (Malmer 1969 p. 82, Welinder 1969-70 fig.
13) (fig. 5:6).

Apart from this pot type some examples of bowls are also
present. At least 3 bowls had convex sides (fig. 5:5). One of
these is ornamented (fig. 4:8). There are also a few sherds from
open bowls with straight sides.

Single examples of the following pot types are also present
in the material: S-profile beaker with mouth diameter greater
than that of the belly (fig. 5:4); beaker with conical sides and a
cordon forming a foot around the base (fig. 5:2). Both these
pots are ornamented.

Omamentation: the provisional grouping of ornament types
follows Malmer’s system so far as is possible (Malmer 1969).
Pits are present on sherds from at least 100 different pots,
including 2 large and 1 small of which large portions are pre-
served. The pits may be: Finger pits, which occur on at least 4
different pots (fig. 3:1). They appear in single rows, double,
offset horizontal rows, or in 3 rows forming inverted triangles,
immediately under or a little under the rim, at the transition
from neck to belly, or in combination with these as a single row
on the middle of the neck. Impressed pits may be made by a twig,
bone or snailshell, and occur on about 80 different sherds and
larger sections of pots. The pits may be superficial, or up to 0.5
cm deep. They occur most commonly in double, offset hori-

zontal rows immediately under the rim or at thé transition
between neck and belly. Besides this, a few sherds have single
or double rows a little below the rim. The pits can also form
part of complicated designs, also in combination with other
forms of ornamentation, but most commonly as horizontal
rows midway up the neck.

A group of 16 sherds has small impressed pits, under 0.3 cm
in diameter. They form double or multiple horizontal rows,
inverted triangles or other complex designs (fig. 3:4; 4:3, 9).
Two of these belong to the category Malmer calls “comb
stamp with two branches” (Malmer 1969 fig. 24).

Oval impressions occur on sherds from about 25 different pots.
They may be short and wide or long and narrow, and some-
times set at an angle. They are arranged in offset, double hori-
zontal rows under the rim and at the belly/neck transition.
They also occur in multiple rows and forming complicated
designs, as well as in multiple rows in combination with pits
(fig. 4:4).

Triangle impressions occur on sherds of at least 13 different
pots. They are arranged in offset, double horizontal rows im-
mediately under the rim and around the belly/neck transition
(fig. 3:3).

Crescent shaped/vertical curved impressions occur on sherds of at
least 14 different pots. They are arranged in simple (at times
offset) horizontal double rows immediately under the rim and
around the belly/neck transition. They can be combined with
rows of pits midway up the neck (fig. 4:1).

Horizontal curved impressions appear on 8 sherds. They are
arranged in double rows. The impressions usually nearly join
up so that the ornamentation forms wavy lines immediately
under the rim. A few approach horizontal zigzag in appearance
(fig. 4:4).

Horizontal zigzag appears on sherds of at least 7 different pots.
They form connecting horizontal single rows immediately
under the rim and at the neck/belly transition, as well as com-
plicated horizontally and vertically arranged designs. One pot
has a combination of vertical and horizontal zigzag (fig. 4:2).
This ornamentation can be carried out using a Cardium shell.

Vertical zigzag appears on sherds of at least 30 different pots.
The decoration is often divided into three, forming a reverse Z,
and is applied with a Cardium shell. It is arranged in single or
multiple horizontal rows immediately under the neck and
around the belly/neck transition. A single row appears a little
below the neck on a few sherds. On 3 sherds it forms a compli-
cated design (fig. 5:3). On the pot in fig. 5:2, the cordon sur-
rounding the base has vertical zigzag.

Other ornamental types. About 25 sherds and 2 nearly complete
pots have decorations which do not immediately fit into any of
the above categories. Rows of lozenges in which each alternate
one is filled with oblique lines of triangle impressions, appear
on one pot (fig. 5:2), where they form a surface-covering deco-
ration, combined with vertical zigzag on the cordon sur-
rounding the base. The pot in fig. 5:4 is decorated with hori-
zontally arranged rectangles, placed in double rows one above
the other, from immediately under the rim to somewhat below
the belly/neck transition. On the pot in fig. 4:5, the individual
pits midway up the neck have been embellished with arms, so
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Fig. 3. Kainsbakke A 47. Pottery (drawn by Jack Bacher). 2:5.
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Fig. 4. Kainsbakke A 47. Pottery (drawn by Jack Bacher). 2:5.
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Fig. 5. Kainsbakke A 47. Pottery (drawn by Jack Bacher). 2:5.
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1

Fig. 6. Kainsbakke A 47. Clay discs (1-3) and modelled object (4) (drawn
by Elsebeth Morville). 2:3.

that a swastika-like design results. Finally, one sherd has a
faintly scratched rectangle in combination with a double
pricked line under the rim.

Rim ornamentation appears on several rim sherds, in the form
of straight, oblique and crescentic empressions, and also as
zigzag and finger impressions.

The most common ornamental type is therefore round pits.
Together with oval and triangular impressions (also relatively
common), they are the most frequent decoration on large pots
with rim diameters of over 0.30 m. Furthermore, pits are often
combined with other motifs.

Next to these decorations vertical zigzag forms the most
common type. Both vertical and horizontal zigzag are common
on pots of medium (rim diameter 0.20 —0.30 m) and small size
(rim diameter under 0.20 m).

With the exception of the special cases mentioned above, all
the ornamental types occur on pots with lightly concave neck,
more or less prominent neck/belly transition, and relatively
high lower part with small standing surface. Most commonly,
the decoration forms horizontal rows immediately under the
rim, and again immediately above and/or below the neck/belly
transition. Apart from this it is also common for a row of quite
widely spaced pits to occur on the most constricted part of the
neck in addition to the above-mentioned types. Almost all de-
corative types also form parts of more complicated motifs such
as inverted triangles, vertical and horizontal conjoined rows
etc. Complicated motifs are mainly found on medium and
small pots.

There is thus a distinction between coarse and fine pot types
in the form of large, less decorated pots on the one hand and
smaller, more decorated pots on the other.

Clay discs: Parts of at least 3 clay discs were found. The one
shown in fig. 6:1 has a diameter of 0.22 m, a maximum thick-
ness of 2.2 cm, and an edge thickness of 1.1 cm. There are
traces of a hole, placed off-centre. The disc has a radial orna-
mentation consisting of two offset, slightly curved rows of
short, oval impressions. The one in fig. 6:3 has a diameter of
about 0.14 m, and a thickness of 1.6 cm. This also has a radial
decoration, consisting of two offset rows of slightly curved
impressions. Along the edge is a row of short, oval impres-
sions. Fig. 6:2 has a diameter of about 0.16 m, and a thickness
of 1.4 cm. Along the edge is a row of faint finger impressions.

Modelled objects: Two fragments of fired clay can be interpreted
as such. One is an object with two slightly flattened sides, one
of which is decorated (fig. 6:4). The other is an irregular
hemispherical fragment with oblique strokes on one slightly
flattened surface. The first-mentioned could be interpreted as
an animal head, or as the pointed lower end of a clay idol. The
second one could be part of a clay bead (Janzon 1983 fig. 8).

Flint: The excavation produced a large quantity of so far un-
sorted blades and waste flakes. The worked material is dealt
with along the lines suggested by Malmer (1969). Tool types
are distinguished as follows:



Fig. 7. Kainsbakke A 47. Flint tools: Cylindrical blade cores (1-2), tanged points type A1 (3) and A3 (4-5), flake borer (6), drill point (7), blade scraper
(8), blade burin (9), and flake scrapers (10—12) (drawn by Elsebeth Morville). 2:3.
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46 examples
14 examples

Cylindrical blade cores

Tanged points
type Al 3 examples
type A2 2 examples
type A3 5 examples

Blade borers 1 examples
Burins 3 examples
Scrapers 244 examples
Flake borers 3 examples
Drill points 2 examples
Polished thick-butted axes, fragments 6 examples
Axes roughouts 7 examples
Chisels 1 examples

The tanged points (fig. 7:3-5) are formed by 30% type Al, 20%
A2 and 50% A3. Four points cannot be more precisely de-
termined within type A. A3 type points are thus predominant.

Of the scrapers, 42% are round, 48% oval and 9% are on
blades. Oval scrapers are thus slightly predominant, while
blade scrapers are in a minority. Both oval and round scrapers
typically have steep edges and angled surfaces.

The three burins are all angled burins on breaks.

The six fragments of thick-butted axes are all polished on
the broader sides. Butt indices of 76% and 79% fall within the
limits for Valby axes (Becker 1957 p. 15). The fragments are
unfortunately in such bad condition that measurement of the
angle of the narrow sides is difficult, so they cannot be placed
in relation to types A and B (Nielsen, P.O. 1977). The same
holds for the 7 axe roughouts.

Stone: Large numbers of hammer stones occur (these have not
yet been counted). One whetstone has been reconstructed
from three fragments, found in different places in the pit in the
lower part of layer 1.

Two fragments of greenstone axes were found. One of them
(fig. 8:3) has sharp corners between the broad and narrow sur-
faces; the narrow surfaces are concave but the butt is not. It
corresponds to Malmer’s type A2 (Malmer 1975, p. 84). The
other also has sharp corners between the broad and narrow
surfaces, but neither narrow sides nor butt are concave. This
corresponds to Malmer’s type B (Malmer 1975 p. 84).

Bone and antler artifacts:

Bone:

Harpoon, fragment of basalend 1 example

Points 3 examples

Cylindrical beads 8 examples and 20 fragments
Antler:

Pressure flakers 3 examples

“Knives” 2 examples

Part of a red deer antler was also found; all the tines have been
removed, some by ring cuts and some by blows. The harpoon
fragment is made from a cow metatarsal, is 6 cm long, 2.5 cm
wide at the base and 3.2 cm wide across the hole for attaching
the line. It has a biconical cross section with a diameter of from
0.7 to 1.2 cm. The indentation (cut to make the barb) forms a

shoulder at the point of transition from the base. The hole for
the line is next to this, bored through from the flat surfaces,
asymmetrically in relation to the midline (fig. 9:3).

One of the points is made on a red deer metatarsal with part
of the articulation preserved. It has a length of 8.4 cm. The two
others are made on chance fragments.

The cylindrical bone beads are on average 5 cm long, and are
made of bird bone. There is a clear difference between finished
and unfinished examples, in that the former have polished sur-
faces. The 20 fragments were found together with a fragment
of a bird limb bone.

The two “knives” are 13.1 and 16 cm long, and both have a
diameter of 2.7 cm. They are made of red deer antler tines, and
are both curved. The edge is formed by flattening the concave
edge to form sharp angles and a sort of chisel edge. The other
ends of both show traces of ring cutting, and one also has a hole
bored in the flat end surface (fig. 9:1).

The three pressure flakers are all tines of red deer antler.
They have lengths of 14.7 cm, 15.1 cm and 14 c¢m, and dia-
meters between 2.6 cm and 3.4 cm. They all have traces of ring
cutting at the basal end. One is hollow along most of its length;
this fragment was in very bad condition at the time of excava-
tion, so this may be due to natural causes (fig. 9:2).

Worked shells: 2 cockle shells, one of them fragmentary, are per-
forated, and might have been used as personal ornaments (fig.
9:4).

Unworked bone: 20,000 fragments were recovered, including re-
latively many large fragments, and about 5 litres of bones of
fish and small animals.

The analysis now in progress has demonstrated the pre-
sence of domestic cow and pig, sheep, dog, horse, roe deer, red
deer, aurochs, brown bear, wild pig, grey seal, greenland seal,
fox, beaver, badger, water rat, mouse, human being, various
birds, herring, eel, garfish, cod, thin-lipped grey mullet,
mackerel, plaice or flounder, 8 marine and 5 terrestrial snail
species, oysters, cockles and mussels (4).

Many of the bones have cut marks. Almost all the bones are
deliberately broken, many of them for their marrow.

Particularly noteworthy are three crania, four lower jaws

‘and a humerus of brown bear, which form what is so far the

latest find of this animal from a settlement (Richter in prep.).
Concentrations occurred in several cases of particular bones
from particular species, such as horn cores from domestic and
wild cattle, and lower jaws of pig.

The largest bone elements were most concentrated near the
centre of the pit between layers 1 and 3.

Unworked antler was represented by only one half of a roe
deer antler.

The remains of probably two humans lay in the middle of the
pit, immediately east of a large granite boulder in near the sec-
tion near the bottom of layer 3. The bones were to some extent
grouped together; further parts may lie in the unexcavated
part of the pit.
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Fig. 8. Kainsbakke A 47. Flint axes (1-2) and greenstone axes (3—4) (drawn by Elsebeth Morville). 2:5.

RELATIVE DATING WITHIN THE PITTED WARE CULTURE

The proportions of scrapers and points from feature A
47 differ from those in material from other parts of
Kainsbakke. The other settlement material had a
strong predominance of type A3 tanged points, round
scrapers were more frequent than oval ones, and blade
scrapers were rare (Rasmussen L.W. and Boas 1980). In
feature A 47 type A3 tanged points predominate only
slightly, and oval scrapers slightly outnumber round
ones. The rarity of blade scrapers agrees with the other
material. The small number of tanged points means
that more finds from the other half of the pit could
easily change the proportions. The division of scraper
types may reflect particular activities, the results of
which would inevitably be more clearly visible in a pit
than in a widespread cultural deposit.

With these reservations, a comparison with the Jons-
torp settlements in Sweden reveals the following: there
are more A3 tanged points in feature A 47 than at RA,
but no B or C points as at the later M2 and M3. The
scraper proportions correspond to RA in the slight pre-
dominance of oval types, but not as concerns the pro-
portions between round and blade scrapers which are
present at RA in equal numbers (Malmer 1969 pp. 28
and 47).

All the determinable axe fragments from A 47 are of
Valby type with polished broad surfaces. All over
polished thick-butted axes with oblique butts were
found at the settlement of Live on the Limfjord, but not
at the typologically older site of Smedegarde (Marseen
1962 pp. 126 and 130). These axes also predominate
only on the later sites at Jonstorp, together with hollow
ground thick butted axes (Malmer 1969 p. 16).



94

In terms of decoration, the pottery from A 47 can be
compared with that from the lower levels of RA. Zig-
zags are, for example, common, a trait reminiscent of
the earlier MH phase. Comb impressions are further-
more almost entirely lacking from A 47. This ornamen-
tation occurs particularly in RA’s upper layer, and in
the later M2 and M3. Most of the pots from A 47 have a
marked shoulder at the transition from neck to belly,
but some smoother profiles are also present. This also
agrees with the lower layer of RA (Malmer 1969 p. 78
ff).

Feature A 47 therefore seems typologically most
similar to Jonstorp RA, the proportions of tanged
points suggesting a slightly younger date but still older
than M2 and M3.

COMPARATIVE ANALYSES

The typical and most common pot types from A 47 are
similar to those from the west Swedish Pitted Ware, but

‘ig. 9. Kainsbakke A 47. Antler ‘knife’ (1), antler pressure flaker (2),
ragment of bone harpoon (3), perforated shell (4), and cylindrical bone
reads (5—6) (drawn by Elsebeth Morville). 2:3.

do not have direct parallels within the Funnel Beaker
culture. The closest to any formal parallels are the large
storage vessels from MN III/IV (Davidsen 1978 fig. 52).

The A 47 pottery has no handles or lugs, also a trait
of the Funnel Beaker MN V. On the other hand there
are no signs of typical Funnel Beaker MN V bucket
shaped pots in the material so far recovered from A 47.
Furthermore, there is none of the variation in pot types
associated with the latest phases of the Funnel Beaker
culture (Ebbesen 1975 pp. 16-17, Davidsen 1978 p.
100).

Inverted triangles occur on several of the pots from A
47; this is one of the elements in Ebbesen’s Funnel
Beaker IVb style, which is only known from two sites in
Jutland (Ebbesen 1975 fig. 29,6 and fig. 57). The style is
more widely distributed in Denmark in MN V, however.
The fact that the trait occurs at Kainsbakke and also in
the west Swedish Pitted Ware, lends some support to
Davidsen’s suggestion that this and other MN IVb
motifs have their origin in the Pitted Ware (Davidsen
1978 p. 163-164, note 395). The complicated designs



composed of zigzags also have some ornamental prin-
ciples in common with (but are not identical to) Funnel
Beaker MN IV pottery from the Danish islands (Ebbe-
sen 1975, see among others fig. 83,4 and fig. 40,3). The
pot in fig. 5:2 has formal and ornamental parallels with
the pot from @rum (Davidsen 1978 fig. 57g).

The @rum pot’s lozenge design is however carried
out in comb-impressions a technique of ornamentation
almost lacking at A 47. Davidsen places the @rum pot
in Funnel Beaker MN IV on purely typological grounds
(Davidsen 1978 p. 116).

A few pots have the same decorative principles as
Funnel Beaker MN V, with rows of decoration placed a
bit below the rim. In only one case does this involve
finger pits, which are in any case not common in the
assemblage. Grooves made with a finger are also a com-
mon Funnel Beaker MN V element, but do not appear
at all in the A 47 material.

The frequent occurrence of rim ornamentation is a
feature the assemblage has in common with the late
Funnel Beaker Culture (Davidsen 1978p. 109).

The clay discs are a purely Funnel Beaker tradition.
The thickness of the three from A 47 is suggestive of the
later part of the Funnel Beaker Culture. As far as the
ornamentation is concerned, only the finger pits have
close parallels in the Funnel Beaker MN V (Davidsen
1973 p. 28).

Objects modelled in clay are known in Denmark only
from the early neolithic settlement of Stengade on Lan-
geland (Skaarup 1975 pl. 36 and 68). They are, however,
common on Swedish Pitted Ware settlements, which
have also produced beads of fired clay. Both categories
may be decorated (Welinder 1969-70 p. 75 ff, Janzon
1983).

It has been suggested that tanged points of type A
form part of the late Funnel Beaker inventory (Ebbesen
1980 p. 54 ff). One argument for this is the find of a
tanged point made as a secondary product from a blade
sickle. Blade sickles made on A blades are, however
known from several of the other pits from Kainsbakke,
where they occur together with Pitted Ware material.
The piece in question does not therefore prove that
either the primary nor the secondary artifact definitely
belongs in Funnel Beaker contexts. Neither is the pre-
sence of tanged points on late Funnel Beaker settle-
ments and in passage graves seen as proof of their
belonging to this cultural context.

Recent re-examination of thick-butted axes has led
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to the suggestion that type A axes belong to the Funnel
Beaker Culture, and type B axes to the Pitted Ware Cul-
ture; that the middle neolithic can on this basis be
divided into an earlier A phase and a later B phase; and
that the Pitted Ware and Single Grave Cultures should
belong in phase B (Nielsen P.O. 1977 p. 54 ff, Malmros
1979 p. 62). As pointed out above, however, type A axes
belong to an older phase of the Pitted Ware, type B axes
to a younger phase. In the Visterbjers cemetery type B
axes were found in a later Pitted Ware context. The
transition from A to B type axes seems rather to take
place within the Pitted Ware, so that type A axes belong
to the phase with type A tanged points, and type B axes
to the phase with type B/C tanged points. It must be ad-
ded that local variations may be involved in the intro-
duction of type B axes (Nielsen P.O. 1977 pp. 57 and
60).

The two greenstone axes are both types dated to pe-
riod 1-3 of the Swedish/Norwegian Battle Axe Culture
(Malmer 1975 p. 84). The type with concave narrow sur-
faces also occurs in the Single Grave Culture of Jutland,
but is usually referred to the Single Grave Culture of the
Danish Islands (Glob 1944 p. 129).

Such observations as can be made about the harpoon
fragment correspond to characteristics earlier describ-
ed as neolithic (Andersen S.H. 1975). The fact that it is
made of a cow’s bone links it with the example of pre-
sumed neolithic date from Live. The same applies to a
number of Swedish harpoons (Andersen S.H. 1975 pp.
21-22). Close typological parallels are known from Got-
land, and harpoons with a shoulder and an asymmetri-
cally placed line hole (although made of antler) are
known from three locations in Denmark (Janzon 1974
pl. 15, 51 and 48; Andersen S.H. 1971 fig. 23 and fig.
22,8). Harpoons are a well-known type within the Pitted
Ware, while none are known from the Funnel Beaker
Culture.

Bone points made of metatarsals with preserved arti-
cular end are known in several late Funnel Beaker finds,
although they are made from sheeps’ bones (Davidsen
1978 p. 138, Ebbesen 1975 fig. 244,12, fig. 42,2,3,5).
From one of the other pits on Kainsbakke came a simi-
lar point made of a sheep’s bone.

Cylindrical beads made of bird bone are a wellknown
Pitted Ware type, but are also known from other neo-
lithic contexts (Janzon 1974 p. 67, Becker 1950 p. 203).
A single settlement find seems to link the type to Fun-
nel Beaker MN V (Davidsen 1978 p. 138).
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Pressure flakers and the objects here called knives,
made of red deer antler tines, are also known from the
funnel Beaker MN V settlements Alrg and As Vig. The
example from the latter locality differs by not being
made on a curved tine (Davidsen 1978 pl. 61,g and
81,e). A pressure flaker of the same type comes from the
Pitted Ware settlement Kirial Bro (Rasmussen and
Boas 1980).

Personal ornaments made of cockle shells have paral-
lels in Pitted Ware graves from Gotland (Janzon 1974 p.
99).

Although the Pitted Ware Culture as it appears at
Kainsbakke has close similarities with the Swedish
Pitted Ware Culture, it can in several respects be said to
have a material culture tradition rooted in the late Fun-
nel Beaker Culture. There is, however, no suggestion of
any such link with the Single Grave Culture. Only the
two greenstone axes suggest any connection with the
Single Grave and Swedish/Norwegian Battle Axe Cul-
tures. It is difficult on the basis of the material pre-
sented above to see Kainsbakke as a Single Grave
Settlement, along the lines of the interpretation of
Malmros (1979).

There is however a chronological connection be-
tween the Pitted Ware and Single Grave cultures ac-
cording to C14 dates, which also agrees with the above-
mentioned typological observation. At the time of the
completion of this manuscript, no radiocarbon dates
were available from feature A 47, but a total of 15 dates
is available from other features on Kainsbakke and
nearby Kirial Bro. These range from 2230 — 2000 bc,
with a concentration around 2200 and 2100 (5). The
datings overlap the latest Funnel Beaker MN V dates,
correspond with those for the Undergrave phase of the
Single Grave Culture, and partly overlap with those for
the Groundgrave phase (Nielsen P.O. 1977 fig. 25). The
phase in which type A3 tanged points predominate
must thus largely correspond in time with the Under-
grave phase of the Jutland Single Grave Culture.

This raises a series of problems with regard to the
traditional placing of the Pitted Ware phases in relation
to the Single Grave Culture. According to the tradi-
tional view, type C tanged points should be contempo-
rary with the Undergrave/early Groundgrave phases
(e.g. Sterum 1978 p. 66 ff). If the graves on which this is
based are to be linked with the evidence from the settle-
ments, then there would have to be a contemporaneous

use of both type A and type C tanged points — which the
settlements by themselves do not suggest was the case!
It must, however, be born in mind that the C14 dates
from the Single Grave Culture are mainly from wood
samples. The actual age of these samples must there-
fore be regarded as greater than those of the Pitted
Ware samples, which are shell or bone (Malmros and
Tauber 1975 p. 81). The date of 2080 bc from Selager
layer 4 must be mentioned here. A tanged point of type
B occurred in this layer, which harmonises well with the
Kainsbakke and Kirial Bro dates (Skaarup 1973 p. 117).

INTERPRETATION

In the following, we will present some preliminary con-
siderations about the function of pit A47. Itis necessary
to distinguish between primary function and secondary
function:

Primary use: It has already been suggested that the
pit may originally have been a hut structure. Finds of
human bones in the lower part of the refuse deposit
could furthermore indicate the presence of a burial like
the Swedish settlement graves (Welinder 1969-70:85).

Secondary use: The refuse layer is regarded as a
simultaneous deposit, which means that it was either
accumulated over a short period of time or all at once,
The voluminous faunal material does, however, hardly
reflect the normal consumption of the settlement popu-
lation. The large amount of meat represented by the
bones of wild cattle, bears, deer, pigs, and domesticated
cattle, presumably deposited at one and the same time,
can only testify to the presence of a large number of
people on one occasion. The occurrence of oysters, and
the presence of garfish which passes the coast in shoals
around August, indicate that the event took place
during the summer season. The many different animal
species make it unlikely that the reason for the congre-
gation was the exploitation of a single wild resource.

The more likely interpretation is that people
gathered at a favourable time of the year to participate
in activities of a social nature. There are good reasons
for supposing that Kainsbakke was a site of central im-
portance. Even without postulating a direct link with
the ‘central sites’ of the earlier Funnel Beaker Culture
(Madsen 1982), the settlement shares with these the
accentuated geographical setting, the large occupation
area, and the wealth of find material.



There are in fact indications of a settlement pattern
including central sites at the time of the Pitted Ware
Culture in the area. Within a distance of 10 km from
Kainsbakke there are at least two smaller, contempo-
rary settlement sites situated along the adjoining water-
ways. Just 1 km from Kainsbakke lies the site of Kirial
Bro. It has been revealed by excavation that this settle-
ment had quite a different character (Rasmussen &
Boas 1982).

In relation to the environment the large Kainsbakke
settlement lies both protected and in a central position.
It must be regarded as a permanently settled residential
site and/or ‘central site’, being the scene of ritual and
social gatherings where settlers of the whole area
shared a selection of the great variability of food re-
sources.

From the faunal contents of Kainsbakke A47 it would
be unwise to try to determine whether the economy of
the inhabitants was primarily foraging or farming and
stock-raising. That there was a mixed economy is, how-
ever, beyond doubt. One is allowed to expect a more
complex social system in a society with a mixed eco-
nomy than in one based exclusively on hunting and
gathering (cf. Tilley 1981-82),

Settlements with a mixed economy such as Kains-
bakke are to be regarded as the continuation of an older
tradition, because they are known from the later Funnel
Beaker Culture. Coastal areas have yielded pits from
this culture containing shells, bones of seals, and wild
and domestic terrestrial mammals (Davidsen 1978 pp.
42 ff and 55 f). These sites do not however provide a
specialised artifactual inventory. The settlement type
continued after the Pitted Ware, as is shown by the site
of Kalve, where the Single Grave Culture is represented
by Groundgrave material and type D points (Andersen
S.H. 1982, 1983).

CONCLUSION

Kainsbakke represents a “pure” Pitted Ware settle-
ment in the sense that the material is distinct from that
of other neolithic cultures, and corresponds closely
with finds from particularly the West Swedish Pitted
Ware Culture.

The finds from the half-excavated feature A 47 com-
prise one of the largest Pitted Ware assemblages from
southern Scandinavia. The chronologically significant
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types show that the find derives from a limited phase to-
wards the end of the earlier part of the culture.

The preserved faunal material shows a mixed econo-
my, insofar as both wild and domestic, marine and ter-
restrial animals were exploited, and shells collected to
a considerable degree.

The radiocarbon dates place the settlement after the
end of the Funnel Beaker Culture, contemporary with
the Undergrave phase of the Single Grave Culture.

There are elements within nearly all the artifactual
categories which must be understood as being in the
tradition of the late Funnel Beaker Culture. The settle-
ment type, with its mixture of faunal elements, also has
its roots in the later Funnel Beaker Culture. There are
on the other hand very few traits in the material which
could derive from the Single Grave Culture.

On the basis of this and other Pitted Ware finds from
Denmark, it appears that two different but contempo-
rary material “cultures” existed side by side in Den-
mark in the middle of the neolithic: the Pitted Ware to
the northeast, with roots partly in the Funnel Beaker
Culture; and the Single Grave to the southwest, with
roots in continental groups.

Kainsbakke must be considered as a central or main
residential site within a settlement system whose out-
lines are beginning to emerge. This pattern, and the
special character of pit A47 and its contents, points to
the existence of a complex social system within the Pit-
ted Ware Culture in the area.

Translated by Peter Rowley-Conwy

Lisbeth Wincentz Rasmussen, Institute of Prehistoric Archaeology,
University of Aarhus, Moesgard, DK-8270 Hgjbjerg

NOTES

1. Djurslands Museums No. 1900, Kainsbakke II, Ginnerup parish,
Djurs Nr. herred, Randers county. National Museum sb. no. 118,

2. The excavation was carried out for Djurslands Museum, Greni, by
the author and N.A. Boas. Financial support was received from Fred-
ningsstyrelsen in consequence of § 49, and from The Danish Re-
search Council for the Humanities.

3. The analysis of the material from feature A 47 was supported by
Dronning Margrethe II’s arkzologiske fond. Drawings of the finds
were paid for by The Danish Research Council for the Humanities.
The material from Kainshakke will be included in a larger research
project by the author, based at Aarhus University.
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4. Analysis of the faunal material is being carried out by Jane Richter.
The work was supported financially by the Carlsberg Foundation. It
is part of a research project by Jane Richter of Copenhagen Universi-
ty.

5. The radiocarbon dates are as follows:

Kirial Bro:
K-3683 shells
K-3684 shells
K-3685 shells
K-3720 bone
Kainsbakke:
K-3686 shells A2
K-3687 shellsA6 2200+80bc
K-3719 bone A2  2190+85bc
K-3929 shells A64 2100+85bc
K-3930 shells A64 2120+85bc
K-3931 shells A64 2120+85bc
K-3932 shells A64 2020485bc
K-3933 shellsA64 2080+85bc
K-3934 shells A56 3290495 bc (disturbed in the iron age)
K-3935 shellsA56 2000+90bc
K-3936 shells A55 2090+75bc

2090+80 bc
2070+80bc
2150+75bc
2150+55be

2230+80bc
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A Late Neolithic/Early Bronze Age
Settlement at Vejlby, East Jutland

by JENS JEPPESEN

In the spring of 1982 Forhistorisk Museum, Moesgard (Ar-
hus), carried out a number of excavations in areas that
were going to be affected by construction work. One of
these sites contained settlement remains with flint tools
and pottery which can be dated to the Late Neolithic/
Early Bronze Age (1).

The site is located directly above the southern slope
leading to the Ega valley at Vejlby, north of Arhus (2).
The entire area is characterised by heavy clay soil,
under which there is clay with scattered patches of
sand.

A preliminary investigation of the site had revealed a
pit containing waste flakes of flint, pottery and char-
coal. When the pit was excavated, it appeared as an al-
most square course of fill, c. 41/2 X 4 m large (fig. 1 E).
As can be seenin fig. 1, it was interrupted at the western
end by a later intrusion which, however, affected only a
minor part of the pit. The fill of the pit consisted of
heterogeneous greyish brown and blackish brown sand
and clay with a considerable admixture of charcoal.
There were numerous small fragments of granite, shat-
tered by fire, scattered in the fill and at the bottom of
the pit. The largest of them had a diameter of c. 10 cm.
Nowhere did they form concentrations that might be
interpreted as fire places. The section (fig. 1, below
right) shows that the pit was a nearly flat-bottomed,
shallow depression with a depth of c. 20 cm at the
centre.

The flint tools from the pit comprised the following: 1
pressure-flaked, crescent-shaped sickle (fig. 2 a), the
ends of 2 equilateral arrowheads, neither of which were
notched (fig. 3 c, d), the tip of a small equilateral arrow-
head (fig. 2 b), 3 scrapers formed from crude flakes, 4
fairty crude blades and 1 thick core borer. Furthermore,
there were 1 unfinished sickle, 3 cores, 1 core trans-
formed into a hammerstone and 880 waste flakes. The
flakes include large, crude flakes as well as small chips
from pressure-flaking. Some of the waste flakes show

traces of careful pressure-flaking and may well be tools
begun but later rejected.

The pottery in the pit included 44 sherds representing
at least 4 different pots. Some of the sherds have been
assembled to form the base and the lower part of a pot
(fig. 3 c). It has a poorly defined base, 12 cm in diameter
and a slightly convex lower part. The base and sides are
c. 1.2 cm thick and made of coarse material. The colour
is reddish brown throughout. The rimsherd (fig. 3 b) is
of the same material and colour as the pot (fig. 3 c¢) and
probably belongs to it. The sherd shows that the pot
also had a slightly convex upper part and a splayed,
attenuated rim. Below the rim the pot is 0.7 cm thick.
The sherd in fig. 3 d comes from the transition between
the side and the base of a pot with a base diameter of 10
to 11 cm. As was the case with those mentioned above,
the material is coarse-grained and c. 1 cm thick. On the
outside the colour is reddish brown while the inside is
blackish brown. The base is marked with finger impres-
sions. Fig. 3 a shows another type of pottery. It is a
sherd from a rounded vessel with a sharply marked
transition between the side and a splayed rim. As very
little is left of the rim, its shape cannot be accurately
determined. The vessel had a rim diameter of c. 14 cm
and was fairly thin-walled, the sherd being 0.5 cm thick.
The material is fine and well-baked, and is greyish
brown throughout. The last type of pottery found is re-
presented only by a single sherd. It is an undecorated
sherd from the side of a pot, 0.5 cm thick. Like the pre-
ceding one it is fine-grained and well-baked. It is light
brown on both sides, with a smooth surface.

Dating

The symmetrical, pressure-flaked sickle is a type of
implement known from the Late Neolithic as well as the
Early Bronze Age (Lomborg 1959: 164 ff.). As far as the
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Fig. 1. Plan of the excavation. 1:100.

arrow-heads are concerned, the pressure-flaked, equi-
lateral arrow-head is a type that has been dated to the
end of the Late Neolithic or the Early Bronze Age, in
contrast to the broad triangular arrow-head with curved
edges, which has been assigned to the beginning of the
Late Neolithic (Brendsted 1966: 325-26; Glob 1952:
70). M. Stromberg has stated, however, that the broad
triangular arrowhead with curved edges occurs not only
during the Late Neolithic but continues through the
Bronze Age, though mainly during the early periods
(Stromberg 1954: 357 ff.). Furthermore, E. Lomborg
has pointed out that it appears to be impossible to iden-
tify arrow-heads from the Bronze Age that do not occur
also in the Late Neolithic (Lomborg 1959: 169). As the
flint sickle and the three arrow-heads are types known
from both the Late Neolithic and the Bronze Age, these
tools cannot provide an accurate dating of the Vejlby

find. It should be pointed out, however, that the narrow,
equilateral arrowhead as well as the crescent-shaped
flint sickle are characteristic types at the Egehgj settle-
ment site, which dates from the Early Bronze Age,
period I (Boas 1983).

If, as it is assumed, the pottery base (fig. 3 c) and the
rimsherd (fig. 3 b) are asociated, we are dealing with a
type of pottery rather like Danske Oldsager 11, No. 567,
which Glob has assigned to the Late Neolithic. Two
similar vessels were found at the Norrvidinge settle-
ment site in Sweden (Callmer 1971-72: 132, fig. 9),
which has been dated to the Late Neolithic or the Early
Bronze Age (Callmer 1971-72: 120—43). The majority
of the pottery found belongs to the same type of coarse
red-baked clay as fig. 3 b, ¢ & d. This type of pottery cor-
responds very closely to the description of pottery from
the settlement site at Egehgj, which also contained pots



of the kind mentioned above (Boas 1983). It has proved
impossible to find parallels to the rimsherd (fig. 3 a)
and the sherd with a smooth surface mentioned above,
but according to M. Stromberg, Swedish settlement
sites dated to the Early Bronze Age have been found to
contain pottery that is both thin-walled and well-baked.
There is also a reference to pottery with a smooth sur-
face. Incidentally, she states that as far as the simple
vessels are concerned, it is impossible to date them
more precisely than the Late Neolithic/Early Bronze
Age (Stromberg 1954: 365 ff.).

A radiocarbon date of 1470 £ 80 bc (K-4024) was ob-
tained from a sample of charcoal from the fill of the
large pit. This date supports the conclusion reached
above that the find dates from the beginning of the
Early Bronze Age or from the transition Late Neolithic/
Early Bronze Age (c. 1500 bc).

Interpretation

As the almost square pit (fig. 1 E) resembled the sunken
eastern ends of the Myrhgj houses, which date from the
early part of the Late Neolithic (Jensen 1972: 61-122),
the excavation trench was extended westwards to
examine whether there were any demonstrable post
holes like those of the Myrhgj houses. As shown by fig.
1, this excavation revealed a probable post hole (AB),
which appeared as a blackish brown course of fill, c. 4
cm deep. Furthermore, there were two courses of fill (Z
and AA), cut through by a modern drain. Both turned
out to be blackish brown culture layers, c. 5 cm thick,
with scattered patches of yellow sand. They contained
some charcoal, a few waste flakes of flint as well as some
pottery of the coarse-grained, red-baked type shown in
fig. 3 b, ¢ & d, which indicates that they are contempo-
raneous with the pit (E). Underneath the fill (Z and AA)
were the probable post holes AD, AE and AR. They ap-
peared as heterogeneous, greyish brown and blackish
brown courses of fill and were 5 to 10 cm deep. They
contained some charcoal and fire-shattered fragments
of stone of the same type as those found in the pit (E).
The post hole AD also contained a blade scraper made
from a thick blade, 8 cm long and c. 2.8 cm wide, which
was retouched along both sides, as well as a round flint
hammerstone 8 cm in diameter. In AE a similar
hammerstone was found also with a diameter of 8 cm.
Another probable post hole (AP) was found underneath
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Fig. 2. Flint artifacts. a, crescent-shaped sickle. — b—d, arrowheads.
Drawn by Orla Svendsen. 2:3.

the south-eastern part of the pit (E). It was c¢. 10 cm
deep, and its fill was blackish grey, containing scattered
particles of charcoal and a round granite hammerstone
8 cm in diameter.

The site appears less regularly laid out than the Myr-
haj houses, which have distinct post holes and rows of
posts, but this may be because of the different condi-
tions of preservation. The Myrhgj houses were well pro-
tected under a sand deposit, whereas the Vejlby site
was found just below the topsoil in an area of high
ground and was cut through by two later disturbances.
In his paper on the Myrhgj houses J. Aarup Jensen
writes that if these house sites had not been protected
by an overlying sand deposit but had been found in an
ordinary ploughed field, where erosion and farm work
would have removed the top of the sites, they would
probably have found only “diffusely defined courses of
fill, measuring no more than 5 X 8 m and with a maxi-
mum depth of 20 to 30 cm. The culture layer that makes
up the fill would contain potsherds and other artefacts
as well as some fire-shattered stones. It would hardly be
possible to demonstrate post holes ...” (Jensen 1972:
106). This description corresponds very closely to the
Vejlby site, and it is therefore likely that the pit (E)
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represents the sunken eastern end of an east-west
orientated house, where the post holes AD, AE, AR and
AB constitute a slightly rounded western end. If this is
the case, we are dealing with a house at least 9.5 m long
and 4 or 5 m wide.

Several settlement sites suggest that east-west orien-
tated houses with sunken floors are a type characteris-
tic of the Late Neolithic. The Vejlby site, as well as the
Norrvidinge site discussed below, shows that this type
of house may also have existed during the Early Bronze
Age. The three Myrhgj houses dating from the early
Late Neolithic are the oldest known representatives of
this type of house. Furthermore, a site at Stendis near
Holstebro (Northern Jutland)has been interpreted as a
house of the Myrhgj type. Itisac. 15mlongand 4to 5
m wide, east-west orientated pit with a depth of c. 25cm
in the centre. Associated with the pit there were some
post holes, and the finds indicate that the pit is contem-
poraneous with the Myrhgj houses (Skov 1982). Simi-
larly, the Late Neolithic house excavated in 1952 at Gug
near Alborg was east-west orientated and had a sunken
floor. This house measured only 4 X 2 m (Brgndsted
1966: 311-12. — Simonsen 1983).

Late Neolithic house sites with sunken floors have
also been found in South Sweden. In 1967 at Stock-
holmsgarden east of Ystad a site was excavated, which
M. Stromberg has termed a pit house. It is an east-west
orientated pit, 4.2 m long, 1.9 m wide and 38 cm deep.
It contained three fire places at different levels, and its
artefacts indicate that it dates from the early Late Neo-
lithic (Stromberg 1968: 1-15). Similarly, M. Strémberg
interprets site No. 33 at Hagestad as a Late Neolithic
house with a sunken floor. The pit is almost square, 2.8
m X 2.4 m, and the longer side extends east-west. The
depth is given as c. 0.5 m. The northern and southern
parts contained rows of stone with visible traces of
wood on top, possibly the remains of benches (Strom-
berg 1971: 250-51). A third Late Neolithic house site,
Hagestad No. 44, is discussed briefly by M. Stromberg.
This house was ¢. 8 m long and 4 m wide. The eastern
end was depressed and contained a fire place. Stréom-
berg adds that the settlement contained several house
sites. Judging by these sites, several house types ap-
parently co-existed (Stromberg 1976: 43). A Late Neo-
lithic site excavated at Furuland in 1962 may perhaps
also be interpreted as a house with a sunken floor. It is
an east-west orientated, almost rectangular pit,4 X 6 m
large and c. 0.5 m deep. The pit contained a fire place



and a single post hole (Tilander 1962-63: 123-35). In
1971 settlement remains dated to the Late Neolithic/
Early Bronze Age were excavated at Norrvidinge. Two
of the house sites, Nos. 338 and 339, from this settle-
ment have been interpreted as houses with sunken
floors. No. 338 was an east-west orientated pit of a fairly
regular rectangular shape. It was c. 8 m long, 3.5 m wide
and 30 to 50 cm deep. No. 339 was also an east-west
orientated pit and had a more regular rectangular shape
than No. 338. It was 8.5 cm long, 4.5 m wide and 40 to
50 cm deep. The settlement site contained other struc-
tures which have been interpreted as small storage huts
(Callmer 1971-72: 120-43).

As appears from the above examples, a number of
structures have now been found which can be inter-
preted as houses with sunken floors. In most cases these
pits have a regular rectangular shape, indicating that
we are not dealing merely with random refuse pits.
Furthermore, most of them had associated post holes
suggesting different types of construction. It should be
noted, however, that these sites vary considerably in
size. A common feature of the sites at Myrhgj, Hagestad
44 and Vejlby is the fact that only the eastern half of the
houses is sunken. The relatively small size of some of
the above structures may be because we are dealing
with house sites where only the eastern, sunken part has
survived, or else the excavation concentrated on this
part. When future sites of this kind are discovered, it
will therefore be important to examine a fairly large
area around such pits.

Translated by Ole Bay-Petersen

Jens Jeppesen, Forhistorisk Museum, Moesgard, DK-8270 Hajbjerg

NOTES

1. Forhistorisk Museum, Moesgard (Arhus), file No. 2701, Engvang
v

2. Vejlby parish, Hasle district, Arhus county.

REFERENCES

Boas, N. A. 1983: Egehgj. A Settlement from the Early Bronze
Age in East Jutland. Journal of Danish Archaeology 2. Odense.
BRONDSTED, J. 1966: Danmarks Oldtid I, Stenalderen (reprint of

2nd ed.). Copenhagen.

103

CALLMER, J. 1971-72: Preliminary report on a complex of
buildings from the Late Neolithic — Early Bronze Age at
Norrvidinge, Scania. Meddelanden frin Lunds Universitets histori-
ska Museum.

Danske Oldsager 11, see GLOB 1952,

GLos, P.V. 1952: Danske Oldsager 1I, Yngre Stenalder. Copen-
hagen.

JENSEN, J. AaruP 1972: Bopladsen Myrhgj. 3 hustomter med
kiokkebzgerkeramik. Kuml 1972. Arhus.

LoMBorg, E. 1959: Fladehuggede flintredskaber i gravfund
fra ldre bronzealder. Aarbager for nordisk Oldkyndighed og Histo-
rie. Copenh.

SIMONSEN, J. 1982: A Late Neolithic House Site at Tastum,
Northwestern Jutland. journal of Danish Archaeology 2. Odense.

Skov, T. 1982: A Late Neolithic House Site with Bell Beaker
Pottery at Stendis, Northwestern Jutland. Journal of Danish
Archaeology 1. Odense.

STROMBERG, M. 1954: Bronzezeitliche Wohnplitze in Scho-
nen. Meddelanden fran Lunds Universitets historiska Museum.

— 1968: Ett senneolitisk grophus i Vallberga. Ale, Historisk tid-
skrift for Skaneland, 1968: 2.

— 1971: Senneolitiska huslamningar i Skane. Fornvannen
1971:1.

— 1976: Forntid i Sydostskdne. Foreningen for fornminnes- och
hembygdsvérd i sydostra Skane. Smaskrifter 14.

TILANDER, 1. 1962-63: A Late Neolithic settlement in Furu-
land, Scania. Meddelanden fran Lunds Universitets historiska Mu-
seum.



Journal of Danish Archaeology vol. 3, 1984, pp. 104-110

The Egehgj Cereals

Bread Wheat (Triticum aestivum s. |.) in the Danish

Early Bronze Age
by PETER ROWLEY-CONWY

INTRODUCTION

The site of Egehgij lies in eastern Jutland, near the north
coast of the Djursland peninsula. It consists of three
longhouses, all apparently contemporary, dating from
period I of the Bronze Age. Three radiocarbon dates
from the site are 1210 + 100 bc (K-2238), 1390 = 100 bc
(K-2239) and 1290 + 100 be (K-2240). The site was ex-
cavated during 1969-73 by Niels Axel Boas, and has
subsequently been published (Boas 1983).

The three longhouses were all similar, having one
end dug down 2040 cms into the subsoil. House III
produced the cereal grains to be described here. It
measured 19 X 6 m, its sunken east end measuring
about 7.5 X 5 m (Boas op. cit.). During the excavation
of this eastern end, a 30 cm wide baulk was left standing
running along the length of the house (fig. 1). It was
noticed that this baulk contained many cereal grains. It
was therefore divided into portions, bagged, and stored
in Randers Museum. Soil from a shallow pit (design-
ated pit caa) below the baulk was also bagged and
stored. This far-sighted policy enabled the present
writer to sample selected portions in 1979, using a froth
flotation unit of the type described by Jarman, Legge
and Charles (1972).

The Cereals

Preservation was poor, a fact also noted by Helbak, who
briefly examined some of the grains (quoted in Boas
1983, p. 97). A total of 2370 grains was recovered, di-
vided into 14 samples, 13 from the sunken part of the
longhouse, and one from pit caa. Of these grains, 772
could not be identified (see table 1). This is a substan-
tial proportion (almost one third), and this should be
remembered throughout the following discussion.
Bread wheat (Triticum aestivum sensu lato) is very com-
mon. Many of the grains were quite compact (fig. 2), a

fact already noted by Helbak (in Boas op. cit.). All the
grains are, however, referred to one taxon (cf. van Zeist
1968). No spikelet remains were found. For measure-
ments see table 2a.

Barley (Hordeum vulgare) was also common (fig. 3).
Many grains were twisted, indicating the 6 row variety.
All the determinable grains were naked; poor preserva-
tion could however, have obliterated traces of the hulls
in some cases, so it may be that a proportion of the bar-
ley grains could originally have been hulled. Measure-
ments are given in table 2 b.

The third cereal type present is referred to emmer
type (Triticum cf. dicoccum). The presence of spelt (T.
spelta) among these grains cannot be dismissed, as this
cereal has been recorded in the Late Neolithic and
Early Bronze Age of Denmark (Jergensen 1979). The
grains are difficult to distinguish, particularly where
preservation is poor. Most grains seemed typically em-
mer-like rather than spelt-like, and for this reason are
tentatively referred to emmer. No chaff fragments were
found. Measurements are listed in table 2 c.

No rachis or glume fragments were recovered, and
weed seeds were very rare (see table 1). It seems, there-
fore, that the Egehgj house III samples represent
cleaned grain, not residues from crop processing.
House IIT is believed to have been destroyed by fire
(Boas 1983 p. 92), so the material is likely to represent
what was stored in the building when this happened.

The samples offer little direct evidence as to how the
cereals were stored. One might expect that ground level
storage in the sunken end of the longhouse would have
been a problem due to damp. Hillman (1981) states that
glume wheats (einkorn, emmer and spelt) in wet areas
are often stored as semi-cleaned spikelets rather than as
cleaned grain, because “in wet areas, the grain of glume
wheats is less likely to spoil if stored as spikelets rather
than naked grain” (p. 138).

The samples from Egehgj, however, show that the
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Fig. 1. Plan of Egehgj House 1lI, showing the baulk from which the samples were taken. Crossed portions were sampled. Oblique shading indicates the
deeper area in the east end of the longhouse. Some of the postholes in the north west part of the house may belong to house I, which overlaps house il

at this point.

Egehgj emmer type grains seem to have been treated in
the same way as the other cereals. One possibility is
that the cereals were stored above ground level, per-
haps up in the roof space, and so less exposed to damp.
If this is correct, they would have arrived at ground level
when the house was burnt down.

It must be stressed that samples of cleaned grain are
the end-product of a long sequence of cleaning and pro-
cessing activities (cf. Hillman 1981, Jones 1984), so that
they offer little indication of the nature of the cultiva-
tion system that produced them. An absence of weeds
in stored cereals cannot therefore be used to argue that
they were absent in the field in which the crop was
grown (cf. Madsen 1982 p. 225).

Spatial Analysis

Considerable variations in the representation of cereals
occur along the length of the sunken section of house
III. There is a major peak in the density of cereals per
litre of deposit around the 72 and 73 m co-ordinates
(fig. 4). This is not solely due to the heavy storage of one
type of cereal in this portion of the longhouse — ob-
served trends in crop proportions continue across this
area without showing major distortions. It is thus most

likely that the variations shown in fig. 4 are due to vari-
able preservation.

Variations in the proportions of cereals are shown in
fig. 5a and 5b. Barley is relatively common throughout,
although less so to the west. Bread wheat and emmer
type show clear trends: bread wheat is common in the
west, and emmer type in the east. This separate storage
shows that the three main cereal types were all grown as
separate crops — the bread wheat was not just a weed of
cultivation in another crop. Emmer type shows only a
single peak. Had spelt been cultivated, processed and
stored separately, there would have been two peaks un-
less emmer and spelt were stored next to one another.
Storage close together cannot be ruled out, but in the
absence of two distinct peaks it can be said that the pre-
sence of spelt as well as emmer receives no direct sup-
port. At the other end of its range of variation, spelt can
resemble bread wheat. Once again, the single peak of
bread wheat offers no support for the separate cultiva-
tion of spelt.

These variations must be born in mind before any
conclusions are drawn regarding the relative impor-
tance of the three main crops. Bread wheat is the most
common identified grain (see table 1). This is partly
due to the fact that it happens to reach high relative
values (fig. 5) where preservation was best and grains
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Fig. 2. Bread wheat (Triticum aestivum s.1.) from Egehgj house Ill. Scale
inmm.

most numerous (fig. 4). If preservation had been best at
the other end of the sunken part of the longhouse, more
emmer grains and fewer bread wheat grains would have
been found overall. Perhaps the best approximation of
the proportions of the cereals inside this part of house 111 at
the time of its destruction is an average of the percentages in
the eight major samples plotted in fig. 5:

barley 25%
bread wheat 23%
emmer type 11%

unidentified wheat 6%
unidentified cereals 34%

The shallow pit caa contained cereals in roughly the
proportions in the baulk above it. The grains presum-
ably derive from the same event that produced all the
other samples.

Comparison with Other Sites

Bread wheat is very rare throughout the prehistoric
period in Denmark. Although the earliest publication of
prehistoric plant materials from Denmark was of a
single grain of club wheat from the Bronze Age site of
Nagelsti on Lolland {Rostrup 1877), the analysis of
Late Bronze Age cereal impressions in pottery by
Sarauw later in the nineteenth century revealed only 4%
bread wheat among a total of 246 impressions. It was
correspondingly low in the other periods (quoted in
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Fig. 3. Barley (Hordeum vulgare) from Egehgj house Ill. Scale in mm.

Hatt 1937). Carbonised cereals are available from only
a few Bronze Age settlements, but have shown a similar
picture. Bread wheat was very rare at Lindebjerg,
dating from Bronze Age I (Rowley-Conwy 1978);
absent at Vadgard, dating from Bronze Age II, ¢. 1250
bc (Jergensen 1979); and very rare at Voldtofte, dating
from Bronze Age V, c. 800 — 600 bc (Rowley-Conwy
1984). Nor does it seem to have been more common in
the neolithic. It was present as a trace in the earliest
Neolithic at Store Valby (Helbak 1954a), and at earlier
Middle Neolithic Sarup (Jergensen 1976, 1981; Row-
ley-Conwy in preparation). Finds from the later neo-
lithic are less clear: Helbzk (1952) mentions the pre-
sence of bread wheat at Birknaes (c. 1700 — 1500 bc)
without giving any indication of its frequency.

Later periods also offer little evidence of bread whe-
at. For example, pre-Roman Iron Age Gording Hede
had none (Helbak 1951), nor did the Roman Iron Age
sites of Osterbolle (Helbxk 1938) or Ginderup (Jessen
1933). Mention is made of bread wheat at the unpub-
lished site of Alrum (Roman Iron Age), although there
is no indication of its importance (Helbak 1954b). The
major unpublished find of Nerre Fjand (pre-Roman
and Roman Iron Age) apparently contained none (Hel-
bak, quoted in Hatt 1957). Migration period Oxbel
contained none (Helbak 1958), nor did Viking Age
Aggersborg (Jessen 1954).

Jessen’s conclusion was that “club and bread wheat
... are so far not known from the Viking period and are
very rare in finds from the immediately preceding pe-
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Fig. 4. Number of cereal grains per litre of deposit through the sunken section of the longhouse. The sampled portions are shown below the horizontal axis.

riod. In prehistoric Denmark these two cereal types
were probably only chance weeds in seeds of other
crops” (1954 p. 131, my translation).

Conclusion

Naked barley and emmer are the characteristic crops of
the Danish Bronze Age, and their presence in house I1I
at Egehgj is no surprise. What is remarkable is that
bread wheat should occur, in circumstances clearly in-
dicating that it was cultivated as a crop in its own right.
Egehgj is unique within Denmark in this respect.
Interpretation of the find is thus something of a pro-
blem. Similar problems have arisen elsewhere. In the
Netherlands, van Zeist (1968) found that 199 out 0f 289
seeds (69%) from the Neolithic site of Vlaardingen
(2350 bc) were bread wheat. No other seeds of bread
wheat are known from the Netherlands until the Roman

period (van Zeist op. cit.). Similarly, in Greece a pure
find of bread wheat is known from Pre-Pottery Neo-
lithic Knossos (c. 6000 bc) (Evans 1968). No other pure
finds are known thereafter until Late Bronze Age Assi-
ros (late second millennium bc), from where a sample
has been identified to either bread wheat or Triticum
durum (Glynis Jones pers. comm.). Denmark is therefore
not the only area to provide apparently anomalous
finds of bread wheat.

There are two alternatives. Firstly, Egehej may repre-
sent an isolated occurrence of bread wheat cultivation
on a local and temporary basis. This was the view van
Zeist put forward for Vlaardingen.

The second possibility is that bread wheat may have
been more widely, if sporadically, cultivated than the
single find from Egehaj would suggest. This may be
more likely for Denmark (where a few seeds are known
from several other prehistoric sites) than for the
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Fig. 5. Variations in the proportions of the various cereal types in the central part of the eastern end of the longhouse. A: unidentified grains included. B:
only grains identified to species included. Samples and numbers of grains are shown below the horizontal axes.

Netherlands (where the cereal is completely absent be-
fore the Roman period, except for Vlaardingen). Many
of the Danish samples from all periods derive from
destroyed buildings, and thus represent only what was
stored in the building at time of its destruction. If a species
was cultivated sporadically and in not very great quan-

tities, then it is quite possible that it might not have
been in store in any of the buildings yielding the plant
samples at the times of their destructions.

Denmark has a long history of phytoarchaeological
research, but the number of published samples is by no
means large enough to exclude this possibility. One can



109

Excavation 2 8 8 § 8 88 = 8 § 8 8 R
co-ordinates = 8 £ f £ 88 8 € 8 £ 2 g
- - - - -
& - = 2 S /5 & & ® K & & & S 5
T R ® ¥ ¥ B B2 8 &8 8 ® B 2 &
Naked 6 row barley 4 43 232 55 50 26 11 26 43 62 13 - 3 36 604
(Hordeum vulgare) (13%) (29%) (26%) (26%) (23%) (25%) (32%) (25%) (29%)
Bread wheat - 171 267 63 32 17 6 15 13 41 3 3 2 21 654
(Triticum aestivum s.1.) (51%) (34%) (30%) (17%) (15%) (15%) (9%) (6%) (17%)
Emmer type 1 9 37 15 21 17 4 21 20 34 5 2 2 18 206
(Triticum ¢f dicoccum) (3%) (5%) (7%) (11%) (15%) (21%) (15%) (13%) (14%)
Unidentified wheat 2 9 22 16 16 7 4 6 11 27 3 - 2 9 134
(Triticum sp.) (3%) (3%) (8%) (8%) (6%) (6%) (8%) (11%) (7%)
Unidentified cereals 5 103 239 59 72 4 14 34 50 88 11 12 - 41 772
(Cerealia) (31%) (30%) (28%) (38%) (40%) (33%) (36%) (35%) (33%)
Cereal grains, total 12 335 797 208 191 111 39 102 137 252 35 17 9 125 2370
Cereal grains per 5 134 241 42 38 15 13 12 10 30 7 2 2 50
litre of deposit (approx)
Bilderdykia convolvulus - 1 - 1 - 1 - - - - - 1 1 - 5
Bromus sp. - - - - - 1 - - - 1 - - - 1 3
Spergula arvensis - - - - 1 - - - - - - - - - 1
Polygonum cf persicaria - - - - - - - - - 2 - - - - 2
Polygonaceae indet. - - - - - 2 - - - - - - - - 2
Weeds, total - 1 - 1 1 4 - - - 3 - 13

Table 1. The seeds from Egehgj house H, divided by sample.

envisage a situation in which bread wheat might not
have been cultivated by each settlement or household
each year, and only in small quantities when it was cul-
tivated. Furthermore, we have no right to assume that
all stored cereals were necessarily consumed at the
same rate. If bread wheat was a winter planted cereal,
then the seed corn would not have been stored very long
before being sown. If the cereal was a relatively rare
luxury, it might be that it was consumed quickly after
being harvested, and not stored for use throughout the
year'. In such circumstances, there would only be short
periods in which bread wheat would be a major compo-
nent of carbonised remains if buildings were destroyed.
Given the rarity of such “windows” through which to
observe bread wheat, it is not particularly surprising
that the species has remained virtually invisible. Egehgj
in this view would represent a (for us) lucky destruction
of a building in one of its brief bread wheat storage
phases.

Whether this suggestion will be proved correct re-
mains to be seen. To call on future work to answer pre-

sent problems is perhaps to take the easy way out; but
this discussion does highlight two major needs in Da-
nish phytoarchaeological work. (1) Some of the classic
finds remain unpublished. (2) We cannot go on relying

A. Bread wheat (Triticum aestivum s.1.) N = 50

mean and range
standard deviation

length 3.7+04 3.0-4.6

breadth 2.7+0.3 1.8-3.4

thickness 23+04 1.5-3.0
B. Barley (Hordeum vulgare) N = 50

length 44+05 3.4-5.6

breadth 3.0+05 1.9-4.3

thickness 2303 1.4-3.1
C. Emmer type (Triticum cf. dicoccum) N= 20

length 52104 4.5-6.2

breadth 2.7+0.3 2.1-3.2

thickness 22+03 1.4-2.8

Table 2. Dimensions of grains from Egehgj house Ill. Measurements in
mm.
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on chance finds of destroyed buildings. As excavation
costs increase, excavation size will continue to de-
crease, so such finds will become less common. Much
more must be made of normal excavations, in other
words flotation must be employed much more widely
on sites of all periods. This will have the advantage of
bringing to light the residues from many stages of crop
processing (cf. Hillman 1981, Jones 1984). These resi-
dues are less easily visible during normal excavation
work. They are, however, often of crucial importance
for the identification of the cereals, and also provide a
much better idea of the day to day activities carried out
on the site. This is of more than botanical interest —
Hillman writes:

“... it is more common for the composition of samples of plant
remains... to provide the basis for assigning past functions to
the features, structures, or even whole sites from which the
samples were recovered than it is for the excavator’s identifica-
tion of context-type to provide the basis for interpreting the
samples of plant remains. This observation cannot be stressed
too strongly.” (1981 p. 125)

Plant remains as an expression of human activities are
thus a great source of information for the archaeologist.
Egehgj highlights the need for more work in this area.

Peter Rowley-Conwy, Department of Extra-Mural Studies, University
of London, 26 Russell Square, London.

NOTES

Acknowledgements: I would like to thank Niels Axel Boas for sug-
gesting that the sampling be carried out, and for arranging facilities at
Randers Museum, and my wife Debbie for helping to operate the froth
flotation unit. I would also like to thank Paul Halstead and Glynis Jones
for discussions, advice and unpublished information. Any errors re-
main my own.

1. Iam grateful to Paul Halstead for drawing my attention to this pos-
sibility.

REFERENCES

Boas, N. A. 1983: Egehgj. A Settlement from the Early Bronze
Age in East Jutland. Journal of Danish Archaeology 2, 90-101.
Evans, J.D. 1968: Knossos Neolithic part 2: summary and

conclusions. Annual of the British School at Athens 63, 267-276.
HatT, G. 1937: Landbrug i Danmarks Oldtid. Copenhagen: Udval-
get for Folkeoplysningens Fremme.

— 1957: Nprre Fjand. An early Iron Age Village Site in West Jutland. Ar-
kaologisk-kunsthistorisk skrifter, Det Kongelige Danske
Videnskabernes Selskab, 2, no. 2.

HeL£K, H. 1952: Spelt (Triticum spelta) in Bronze Age Den-
mark. Acta Archaeologica 23, 97-107.

— 1938: Planteavl. pp. 216-226 of: Jernalders bopladser i Him-
merland, by G. HATT. Aarbager for Nordisk Oldkyndighed og Hi-
storie 1938, 119-266.

— 1951: Ukrudtsfre som nazringsmiddel i ferromersk jernal-
der. Kumi 1951, 65-74.

— 1954a: Store Valby. Kornavl i Danmarks ferste neolitiske
fase. (English summary). Aarbager for Nordisk Oldkyndighed og
Historie 1954, 198-204.

— 1954b: Prehistoric food plants and weeds in Denmark. Dan-
marks Geologiske Undersogelse I1, 80, 250-261.

— 1958: The Oxbsl grain. Acta Archaeologica 29, 155-157.

HiLiMAN, G. 1981: Reconstructing crop husbandry practices
from charred remains of crops. In: Farming Practice in British
Prehistory, ed. R. MERCER, 123-162. Edinburgh University
Press.

Jarman, H.N,, LEGGE, A.]. and CHARLES, J.A. 1972: Retrieval
of plant remains from archaeological sites by froth flotation.
In: Papers in Economic Prehistory, ed. E.S. HicGs, 39—48. Cam-
bridge University Press.

JESSEN, K. 1933: Planterester fra den zldre Jernalder i Thy. Bo-
tanisk Tidsskrift 42, 257-288.

— 1954: Plantefund fra vikingetiden i Danmark. Botanisk Tids-
skrift 50, 125-139.

JonEs, G. 1984: Interpretation of archaeological plant re-
mains: ethnographic models from Greece. In: Plants and An-
cient Man: Studies in Palaeoethnobotany, eds. W. vAN ZEIST and
W.A. CASPARIE, 43-61. Rotterdam.

JoRGENSEN, G. 1976: Et kornfund fra Sarup. Bidrag til belys-
ning af tregtbzgerkulturens agerbrug. (English summary).
Kumi 1976, 47-64.

— 1979: A new contribution concerning the cultivation of
spelt, Triticum spelta L., in prehistoric Denmark. Archaeo-Phy-
stka 8, 135-145.

— 1981: Korn fra Sarup. Med nogle bemazrkninger om ager-
bruget i yngre stenalder i Danmark. (English summary).
Kuml 1981, 221-231.

MabseN, T. 1982: Settlement systems of early agricultural
societies in East Jutland, Denmark: a regional study of
change. Journal of Anthropological Archaeology 1, 197-236.

Rostrup, E. 1877: En notits om plantevaexten i Danmark i
“Broncealderen”. Aarbager for Nordisk Oldkyndighed og Historie
1877, 78-82.

RowLEY-Conwy, P. 1978: The carbonised grain from Linde-
bjerg. Kuml 1978, 159-171.

— 1984: A new sample of carbonised grain from Voldtofte.
Kuml 1982-83, 139-152.

VAN ZEIsT, W. 1968: Prehistoric and early food plants in the
Netherlands. Palaeohistoria 14, 41-173.



Journal of Danish Archaeology vol. 3, 1984, pp. 111-119

Bog Bodies Investigated in the Light of

Forensic Medicine

by S. RY ANDERSEN and PREBEN GEERTINGER

THE BORREMOSE FIND

A body found in the summer of 1948 during peat-cut-
ting in Borremose, a fen near Aars in Himmerland,
Denmark, was transported in a large purpose-made box
together with its surrounding peaty soil to the National
Museum in Copenhagen, Denmark, where a thorough
examination of the contents of the box was carried out
by the assistant curator, B. Brorson Christensen.'

The body was lying on its stomach, face downwards,
in the bog, and was partly covered by a woollen skirt
(Fig. 1) cf. E. Munksgaard, this volume). The occiput
was “scalped”, and the scalp was lying close to the left
side of the head. However, this injury possibly occurred
during peat-cutting. No sticks, stones or ornaments
were found. After the body had been turned over on to
its back, it was apparent that “the head is almost com-
pletely crushed; the lower part of the face, chin, cheeks,
etc. are preserved, but pressed entirely out of shape.
The soft parts of the head have either disappeared or
have been “dislocated”. There are consequently no
contiguous or recognizable remains of nose, eyes or
ears. The scalp with its hair has been torn off, and the
greater part of it is lying above or in prolongation of the
rest of the head. The hair, which appears to have been
of medium length, is a tangled mass, in which it has not
been possible during soil-removal and cleaning to find
any trace of plaiting or any form of hairstyle. The bones
of the cranium are crushed, and have no natural co-
hesion. They are mixed with scraps of yellowish cer-
ebral substance within and above the soft parts of the
lower face referred to above” (Fig. 2).

Brorson Christensen believed that it could be estab-
lished that the head was shattered before the body was
placed where it was found, since it was lying face down-
wards and the back of the head was relatively the least
damaged part.

The neck was so poorly preserved that it could not be
determined whether the body had been hanged or

strangled. The left arm was lying in a gentle curve
downwards around the left leg, which was drawn forc-
ibly upwards. The right arm was bent, and the right
hand partly covered the remains of the face.

The body was in a relatively poorer state of preserva-
tion than the limbs, which showed no signs of warding-
off injuries. The breasts were, however, preserved, but
quite small. The state of nourishment was considerably
above the average, and she has subsequently been re-
ferred to as “the Borremose fat girl”. The abdominal
organs were too damaged for examination, but no fetal
remains were found. The bones were generally rubbery.

Carbon-14 analysis of the heart and lung remnants
dated the Borremose woman to about 770 B.C. (% 100
years), i.e. the body was about 2,700 years old and dated
from the transitional period between the Late Danish
Bronze Age and the Early Danish Iron Age. A similar
analysis of the surrounding sphagnum (peat moss)
showed that this was about 80 years more recent than
the body, probably because of the growth of the peat or
the flow of liquids. The National Museum placed the
body in a zinc box in an aqueous phenol solution of
about 1% containing glycerine; this was replaced after
four months by a 2% aqueous solution of formaldehyde.

The finding of the body was described (1969) by P.V.
Glob as the third Borremose find during post-war peat-
cutting. In 1972, Professor P.V. Glob gave permission
for three loose pieces of tissue to undergo histological
examination at the @jenpatologisk Institut (Institute of
Eye Pathology, Copenhagen),? but the matter was put
aside because of pressure of time.

In 1977, we decided in co-operation with Assistant
Curator Elisabeth Munksgaard of the National Mu-
seum to attempt a proper autopsy of the Borremose
woman at the Retsmedicinsk institut (Institute of For-
ensic Pathology, Copenhagen).?

We wished to see how far we could progress with all
that modern technology has to offer. A number of de-
partments at the Rigshospital in Copenhagen became
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Fig. 1. The Borremose woman’s body (Borremose IlI) as she lay in the
bog, partly covered by a woollen skirt. Note the “scalp” close beside the
left of the head (arrow).

involved, and the autopsy was carried out in the pres-
ence of museum staff, experts from the Criminal In-
vestigation Police Department and a number of inter-
ested doctors and dentists.

X-ray photographs of the body’s bones (Gregers
Thomsen) found these to be almost completely decalci-
fied. They had also shrunk considerably, measure-
ments of the length of the bones resulting in a body
height of 143 cm, which scarcely corresponds to reality.
A subsidence of the bones around the right knee joint
had probably occurred as a result of the peat’s signifi-
cant pressure on the body over the years (cf. Fig. 2).

The bones of the face were crushed and its soft parts
split open. The cranium was reconstructed by the Tech-

Fig. 2. Woman’s body, Borremose 111, photographed during excavation.
The body is turned so that the side that faced downwards in the bog is
facing upwards in the picture.

nical Department of the Danish Police Force. Examina-
tion of the cranium’s bones and sutures indicated that
this was a woman aged between 20 and 35 (J. Balslev
Jorgensen). The calvarium had apparently suffered no
fracture while the woman was alive (Fig. 3).

Like the bones, the teeth were extensively decal-
cified, and most of them had fallen from their sockets,
undoubtedly after death. Professor dr. odont. P.O. Pe-
dersen of the Copenhagen Dental School and the dent-
istJ. Keiser-Nielsen took part in the investigation. They
decided that the teeth remains permitted no conclusion
as concerns the woman’s dental health.

The skin had been “tanned” brown, the hair was red-
dish-brown, and all the nails — like the epidermis — had



flaked off. During detailed investigation of the peat,
however, Brorson Christensen succeeded in finding six
of the nails lying beside the body.

The hair of the head lay across the domed section of
the cranium, and some of it lay along the neck. The hair
was still fixed to the flaked-off upper skin layer (epider-
mis), but there was no trace of haemorrhage in the
cranium. »Scalping« while the woman was alive must
therefore be considered unlikely. There were no “ward-
ing-off injuries” on hands or forearms. Examination of
the interior of the body was very disappointing, since
almost all the organs were absent. In the case of the ab-
dominal organs, this is undoubtedly due to putrefac-
tion. The thoracic cavities had already been opened at
some time during storage at the National Museum, and
parts of the organs had probably been included in the
carbon-14 analysis. It was, therefore, quite impossible
to determine whether there had been an intake of blood
into the air passages. No sign of advanced pregnancy
could be detected.

About 65 tissue samples were removed from the re-
mains of the internal organs and from the skin during
the autopsy as specimens for the Institute of Eye Patho-
logy.

The procedures employed were the same as in norm-
al microscopy, but the transit of the tissue from a for-
malin solution to paraffin was very slow and gradual
over a period of a month. After cutting, the paraffin sec-
tions were stretched on a water bath, but at 42° only and
for a few seconds in order not to split the crumbling tis-
sue. The sections were coated with albumen glycerine,
as they showed a great tendency to fall off. Many dif-
ferent methods of stain were tested. It proved necessary
to employ double staining-times throughout. Viggo
Eskelund’s combined Alcian blue-elastin-v. Gieson
stain (Eskelund 1957) proved to be most suitable,
particularly in distinguishing the body’s structures
from the sphagnum peat. Among other good stains we
should mention Masson-trichrom connective-tissue
stain, Unna-Pappenheim’s methyl-green-pyronin stain
and Heidenhain’s iron-hematoxylin, azan variant, the
latter two particularly in the staining of red blood cells.
In total, some thousands of sections were examined.

Microscopy of the skin showed quite well-preserved
connective-tissue structures, hair follicles and hair
anlages. Sphagnum (peat moss) was often to be ob-
served grown into the deeper layers of the skin. (Fig. 4).
Between the connective-tissue fibrils, occasional pollen
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Fig. 3. The cranium after reconstruction.

grains of the “ling family, but not heather”, possibly
cowberry or cranberry, were to be seen (cf. Fig. 4 insert).
Only autumn pollen was found in the body.

Between the connective-tissue fibrils, lines with
marked “cross striations” were sometimes to be seen,
which directly suggested striated musculature. Elec-
tron-microscopy showed, however, that this was prob-
ably connective tissue (collagenous fibrils), some of
which had broken into small discs. The transverse
bands characteristic of striated musculature were lack-
ing. So-called “cross striations” are frequently found in
mummies, but in our opinion electron-microscopy
must determine the issue.

Tissue from the skin, musculature and remains of the
viscera proved to be too poorly fixed to find blood ves-
sels or blood.

Three small pieces of tissue found in 1972 in the bot-
tom of the zinc box were in a better state of preserva-
tion. One of the loose pieces was decayed cerebral tis-
sue with peat culm and other more amorphous bog re-
mains grown into it. The second piece of tissue, a torn-
off ear, contained well-preserved blood vessels with
round bodies 1 micron in size (Fig. 5). The third loose
piece of tissue proved to be a collapsed eye, partly
covered by well-preserved eyelids with eye socket at-
tached. Under microscopy, there could be recognized



Fig. 4. Skin from the scalp, with sphagnum (peat moss) (large arrow)
grown into it and hair follicles (small arrows). Eskelund’s Alcian blue-
elastin-van Gieson stain. Enlargement X 110. Insert: Pollen grains of the
“ling family, but not heather”. Same stain and enlargement (arrow).

Fig. 6. Scanning electron-microscopy of the inside of the eye’s sclera with
regular granules 3—4 microns in length, probably melanin granules from
the retina (arrows). Enlargement x 6,000.

between the sclera’s upper and bottom layers a choroid
(membrane) coated with melanin granules of the same
size and type as the retina’s, which was confirmed by
electron-microscopy (Fig. 6). In addition, some dis-
tinctive, dispersed, thread-like structures surrounded
by remains of bog water were to be observed. We con-
sider that an origin from the body itself or from the skirt
can be excluded, and we therefore believe that they are
foreign bodies. They are not textile remains; more
likely splinters of wood. (Fig. 7).

Fig. 5. Section of blood vessel from the detached ear with round bodies
of 1 micron size, each with a central dark spot surrounded by a lighter
zone, possibly the remnants of burst red blood cells. Unna-Pappenheim’s
methyl-green-pyronin Stain. Enlargement X 1,100.

Fig. 7. Inside of the eye. Below, sclera; in middle, choroid (large arrow);
at top, thread-like structures, probably splinters of wood (small arrows).
Eskelund’s Alcian blue-elastin-van Gieson stain. Enlargement x 45.

Between what were assumed to be foreign bodies and
the sclera there was an unusually well-preserved
choroid with blood vessels. Some of the vessels con-
tained bodies of the same size and appearance as in the
vessels of the ear.

Great forensic interest lay in establishing whether
there were signs that violence had occurred during life,
and in particular whether the condition of the face had
been caused by, for example, one or more bludgeon
blows to the face while the woman was still alive. The



determination of this question must rest upon the so-
called vital reaction, for example whether the tissue re-
mains of the face show under microscopic examination
traces of the leaking of blood from burst blood vessels in
the tissue. Heidenhain’s iron hematoxylin stain and
Unna-Pappenheim’s stain give the round bodies of
about 1 micron in the choroid of the eye and in the
blood vessels of the ear a blue-violet tint, which is dif-
ferent from the other small particles in the area. Cor-
responding granules could not be recovered outside the
blood vessels. Transmission electron microscopic tests
on the ear were unable to demonstrate blood vessels,
and no more tissue from the eye was to be found.

However, it was possible to carry out scanning elec-
tron-microscopy on paraffin sections already prepared
from the choroid. The choroid’s blood vessels were
clearly to be seen, with bars extending into the vessels’
lumen. This may be a part of the blood vessels’ wall, but
may also be sphagnum remains that have grown into it.
Some round bodies of uniform size — about 1 micron —
with a slightly humpy surface were also to be seen. They
were 7—8 times smaller than a normal red blood cell, but
it certainly deserves to be considered whether they
might be the shrunken remains of burst red blood cells.

The forensic serologist, Klavs Henningsen, tried
suspending human blood cells in water at 4° for a week,
when they burst, but the remains of the blood cells did
not change in size. Direct comparison with the circum-
stances of the Borremose body is for obvious reasons
impossible. Staining for hemoglobin and endogenous
peroxidase in the choroid has been negative; neither
has it been possible to determine the blood group in
bone marrow from the sternum, but this may be be-
cause all the tissue was formalin-fixed.

To summarize, we consider it very probable that the
small round bodies in the blood vessels of the eye and
ear are remains of burst red blood cells, and that no
haemorrhage has occurred from the vessels into these
tissues. This also indicates that the severe cranial injury
occurred after death.

THE VESTER THORSTED FIND

On 4 June 1913, the body of a man dressed in only a
leather coat was found during peat-cutting at Vester
Thorsted, Denmark. The body was lying a good two feet
below the present surface of the bog, and quite close to

115

Fig. 8. Cranium of a bog body from Vester Thorsted.

the natural sandy bottom. A large branch was lying
across the body, and the local police authority — repre-
sented by the district judge at Kolding — had to consider
the possibility that the person concerned had been
killed and buried in the bog. The judge therefore ar-
ranged for the body to be sent to the Institute of Forens-
ic Pathology in Copenhagen for autopsy and for ans-
wers to a number of specific questions, including the
cause and manner of death.

The judge, however, appears to have suspected that
this was an old body, and at the same time he asked the
National Museum (through the curator, J. Olrik) to
take a part in the matter. In addition to the statement
made by the forensic pathologist, statements were also
provided by the National Museum in regard to the de-
ceased’s clothing and the date on which it must be as-
sumed that the deceased was placed in the bog.

Forensic examination of the body was carried out by
Vilhelm Ellermann, an Assistant (later Professor) at the
Copenhagen University’s Institute of Forensic Pathol-



116

ogy. The investigation resulted in a very short state-
ment to the judge, which read as follows: “It is im-
possible to determine whether the man found died a
natural death; but there is nothing to indicate with cer-
tainty that he has been subjected to violence. In this
connection, it is pointed out that it appears unneces-
sary to regard the holes in the clothing referred to in the
judge’s letter as tears or to assume that they were
caused by a sharp weapon. As concerns age, it can only
be stated that he was fully grown.”

In his covering letter, the judge had also asked: “1)
How long has the body been lying in the bog,” and, “2)
Are there specific marks of any kind on the body which
may be taken as an indication of his nationality or
identity?” Ellermann was wise enough to refrain from
answering these two questions, but in the Institute’s
internal records he states that “the strange manner of
the body’s preservation was unknown to the Institute,
and no description of similar finds is to be found in the
reference books”. However, the National Museum’s
statement on the matter contained no reservations. An
examination of the leather jacket, which was probably
of oxhide, compared it with other related bog bodies
found in Jutland, the remains of which were preserved
in the museum, and there was no doubt that the find in
the Vester Thorsted bog belonged to the same group.
The jacket in which the body had been wrapped was
made from many pieces of hide and was sewn together
with leather thongs. It was said to be typical of most of
these finds, and those that included parts of bodies had
gone through a process similar to that of the Vester
Thorsted body, i.e. crumbling bones, compressed
cranium, etc. (Fig. 8). The National Museum said in its
statement that the very simple clothing which charac-
terized these bog bodies indicated that the people con-
cerned “were not members of respectable society”. The
statement ended by saying that they must be gypsies,
and that the body was attributed to the zenith of the
gypsy period in the 16th and 17th centuries. The state-
ment considered whether it might be a certain labourer
who disappeared in 1860, but this was believed to be
less likely since at that time a labourer would scarcely
have gone about in such a patched and primitive jacket
of animal hide.

When the forensic pathologist Vilhelm Ellermann
had submitted his statement to the judge, expressing
the opinion that the finding of the body scarcely de-
served the attention of the judiciary, he began to specu-

late more deeply about the strange body changes, which
he obviously encountered here for the first time. He was
of course familiar with a number of the processes that
can take place in a body: putrefaction, autolysis, mum-
mification, formation of adipocere, etc., and he divided
these into two groups: the destructive and the preserva-
tive. It was clear to Ellermann that the strange changes
that characterized the Vester Thorsted body must be
attributed to the preservative group.

To discover the processes that might have been con-
cerned, Ellermann now carried out a series of tests,
since it was evident to him that behind this strange
process of preservation there must be some special cir-
cumstances associated with bog peat. To this end, he
collected peaty soil from a bog at Lyngbyvejen near to
the Institute of Forensic Pathology and added distilled
water to it. In this peat mush he placed human skin,
which he then observed over a number of months. The
first peat mush used by Ellermann gave a neutral re-
action to litmus paper. To his disappointment, no
changes similar to those in the bog body appeared in
this skin, even after many months. On the contrary, the
skin was transformed into a chalk-white mass — typical
adipocere.

In his next test, however, Ellermann employed a dif-
ferent kind of peat, since he now undoubtedly realized
that peat can be of many different kinds. For this test,
he used peat litter purchased from a supplier in south-
ern Sweden. The mush made from this gave a strong
acid reaction to litmus paper, and after two years and
four months human skin was now dark brown and
tanned and bones heavily decalcified. Following this
successful test, Ellermann, in co-operation with speci-
alists on bogs, extended his knowledge of bogs and
peat. He concluded in an article (1916) that: ... “Bog-
tanning is formed by deposition in an acid-reacting
raised bog. Itis most natural to assume —an assumption
supported by the tests performed — that sphagnum acid
is the most important element in the process. The acid
causes tanning of the skin so that it becomes excep-
tionally durable and decalcification of the bones, as
well as tanning of their organic components. The tests
indicate that bog-tanning can occur only in typical
raised bogs, whereas bodies will decompose in the
normal manner or saponify (i.e. become adipocere:
author’s Note 4)) in neutral-reacting forms of bog.”

Ellermann’s tests and reasoning demonstrate clearly
that formation of adipocere and bog tanning are pro-



cesses with the common feature that they are both of a
preservative nature. On the other hand, widely dif-
fering processes are concerned here. Adipocere forma-
tion occurs typically in running water containing
oxygen and lime, while bog tanning occurs exclusively
in a strongly acid environment, poor in lime and
oxygen.

It was of course not by chance that Ellermann added
water to his peat material. It must have been clear to
him that chemical processes of the kind here concerned
can occur only in an aqueous environment. As concerns
the circumstances under which bodies were placed in
bogs, however, it is possible to draw conclusions far
more wide-ranging than Ellermann can have felt
prompted towards at the time. In 1913, it was ap-
parently believed that bodies such as that here con-
cerned could not be more than about 300 years old. We
know today that these bodies — including the Vester
Thorsted body* — are often as much as two or three
thousand years old. The circumstances of their origin
have therefore become of far greater interest.

DISCUSSION

The raised-bog bodies undoubtedly present common
features, and historians and prehistorians have ex-
plained them in various ways. In particular, when dis-
cussing their state of preservation, they have under-
standably tried to give life to their opinions by describ-
ing the situation surrounding the actual deposition of
the dead or dying person in the bog.

However, the various theories appear not to take into
consideration — or at least to do so to only an insignifi-
cant extent — the laws and disciplines of nature with
which the process of burial must necessarily accord if
the theory concerned is to be considered probable. A
historian may assert, for example relative to the Borre-
mose woman, that the body is that of an unfaithful wo-
man who was surprised by her husband, and that for
this reason she was driven into the bog —attentively fol-
lowed by the village population —beaten with sticks and
scalped before finally being laid in a hole in the bog soil:
“Out there in the bog, the walkers slowly formed a

* Carbon-14 analysis performed in 1984 dated the thigh-bone from the
Vester Thorsted body to about 95 B.C. and his skin to about 145B.C.,
both calibrated a. m. Clark (£ 70 years).
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circle around the two, and while the men began to dig
her grave in the black peat the man came forward and
once again recounted what he knew...”. After the last
crushing blow to the face she no longer moved and was
thrown into the grave, which was then filled in (Lau-
ring, 1972, p. 178).

It is beyond the scope of this paper to express an
opinion on the probability of such a background to the
assumed acts of violence. However, on the basis of the
physio-chemical and biological phenomena referred to
above, it can be demonstrated that “burial” in the bog
cannot have taken place as described.

In the first place, the deceased cannot have been
placed in a dry hole in the bog. The chemical effect on
the body surface, which is a precondition for preserva-
tive “tanning”, can only take place in an aqueous en-
vironment, and, so that it can compete with putrefac-
tion which is a far more rapid process, it must begin im-
mediately after death. Another reason is that in a dry
hole the abundance of carrion-eating organisms which
live in the earth crust would immediately attack the
body and consume important parts of it within a very
short time. What is particularly significant from the
aspect of forensic medicine is the condition of the nails.
If the deceased had been laid in a dry hole, the nails
would have remained in place on the hands and feet of
the deceased, and not, as in the case of the Borremose
woman, be spread around in the peat. In a body in
water, the upper layer of skin flakes off, together with
the nails. In a dry body (mummified), the nails remain
in position, firmly fixed by the parchment-like skin.

The well-preserved skin on the Borremose woman’s
extremities shows that she was not exposed to post-
mortem injury in the form of bites by animals, large or
small. Depending upon the season, a number of insects
and other animals from fly maggots and ants to rodents
and foxes will very quickly leave their traces on a body,
and bodies in water containing only a moderate amount
of oxygen will be attacked by a large number of carrion
eaters, such as crayfish. As we have said, the Borremose
woman’s skin showed not the slightest trace of attacks
of this nature, and only under absolute anaerobic con-
ditions can attacks by carrion-eating organisms in
water be excluded. These conditions are present in the
acid environment found in the mud at the bottom of a
pond or bog hole.

The question of the temperature at the time the
Borremose woman was placed in the bog is certainly
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interesting. It will be seen from many aspects of the
above that putrefaction is the (competing) change
which is the most crucial factor determining whether
bog tanning or the formation of adipocere can in any
way occur.

The formation of adipocere is caused by the decom-
position of fatty substances in the subcutaneous tissue,
forming fatty acids, which in turn, under the effect of
lime and magnesium in the surrounding water, are
saponified to form a chalk-white mass replacing the
subcutaneous tissue. This process can be observed
most markedly in bodies that have been lying in cold
water for a long period. It is generally true of chemical
processes that the higher the temperature the more
rapidly they occur. The formation of adipocere should
therefore in principle be far more frequent in bodies
which have been lying in warm water. That this is not
the case is because bodies which have been lying in a
warm environment putrefy so quickly that the forma-
tion of adipocere cannot arise. Conversely, the putre-
faction process comes to a stop at temperatures below
4°C (refrigerator temperature), and bog tanning will
therefore occur only in bodies lying in cold water.

The temperature in bogs is low (cf. “ground mist”),
but we have no information of the actual temperature at
that time and at the different seasons at the bottom of
water holes in Danish raised bogs. It is probable how-
ever that only bodies placed in the bog during winter
had any possibility of passing through the strange pre-
servative process which bog tanning represents. Other
bodies may have been put into the same bogs during the
summer and almost totally destroyed.

CONCLUSION

Our intention has been to consider whether we can with
any reasonable degree of certainty, and from the medi-
cal and forensic aspect, assist in clarifying the circum-
stances surrounding the death of the Borremose woman
about 2,700 years ago.

It will be seen from the above that we have found
reason to support Ellermann and his investigations into
another bog body dating from antiquity, and on this
basis we venture to outline a conclusion in the case of
the Borremose woman.

It is clear from Brorson Christensen’s report that the
Borremose woman showed signs of putrefaction in

those parts of the abdominal wall where “the intestines
are located very near to the surface”. It is precisely in
these areas that putrefaction can first be recognized,
since the putrefactive bacteria living in the human
colon begin to develop rapidly as soon as death occurs.
The Borremose woman may therefore be seen as an
example of the process of putrefaction being delayed
sufficiently for tanning to prevail, and this “delay” was
undoubtedly because of the temperature. Since the
climate at the time was not significantly colder than at
present, the Borremose woman must have died in
winter.

It was of great interest from the viewpoint of forensic
medicine to seek to establish whether there were signs
that violence occurred while the woman was still alive,
and in particular whether the condition of the face
might be due to bludgeon blows while alive, (cf. the pos-
sible intraocular splinters of wood, Fig. 7.). Determina-
tion of this question must depend upon the vital react-
ion already referred to. No haemorrhage in the soft
parts of the face could for instance be demonstrated.
Had they occurred during life, facial injuries of the kind
here concerned would undoubtedly have caused severe
haemorrhage from the face downwards into the air
passages. Blood quantities of such a magnitude could
probably have been demonstrated with the aid of
modern technology, but since the air passages were
absent this could not be investigated.

Our investigations indicate that, although her face
was smashed, probably by one or more heavy blows,
nothing has emerged to suggest that this occured
during life. As concerns the cause of death (hanging,
drowning, etc.), we cannot express an opinion.

As is typical of bodies in water, the upper layer of skin
(epidermis), the hair and the nails had been shed.
These finds give good reason for assuming that this
must be an example of a body in water. The body’s
exceptionally good state of preservation as a result of a
long-term “tanning process” indicates that the water in
which she was submerged (or sank) was cold, since
otherwise the putrefaction process would undoubtedly
have prevailed.

The unusually well-preserved skin, in particular on
the arms and hands, leads to the conclusion that the wo-
man can scarcely have been exposed to brute force,
such as “blows with a stick”. A very typical reaction to
such violence is for the person concerned to raise his/
her arms to protect the head, and typical marks are then



to be found on the back of the hands and forearms.
These so-called warding-off injuries could undoubtedly
have been established had they existed.

Systematic X-ray investigation of the entire skeleton
revealed no fractures which it was certain had occurred
during life, and the extensive cranial injury must be
assumed to have occurred after death.

The cause of death has not been determined by the
investigations. From the viewpoint of forensic medi-
cine, and having regard to the very limited potential for
investigation, no certain evidence has emerged to de-
cide the manner of death (murder, suicide, accident, or
natural death). Neither can it be established whether
death occurred before the woman was deposited in the
water (the bog).

Translated by F.C.]. Crowley

S. Ry Andersen, Gjenpatologisk institut, Frederik V’s vej 11, DK-2100
Copenhagen @.

Preben Geertinger, Retsmedicinsk institut, Frederik V’s vej 11, DK-
2100 Copenhagen @.

NOTES

1. B. Brorson Christensen’s 1948 investigation of the Borremose wo-
man’s body and the other contents of the box are to be found in his
report to the laboratory of the National Museum dated February
1949 (File No. 447/48), Borremose III.

2. The histological and electron-microscopic investigations of the Bor-
remose body were carried out at the Institute of Eye Pathology. The
three loose pieces of tissue (eye with eyelid, ear and cerebral tissue)
have been given the File No. 728/72, and the other histological tissue
samples from the body File No. 1200/77. The electron-microscopic
studies (SEM No. 473 b) were carried out by O.A. Jensen and J.U.
Prause.

3. The autopsy of the Borremose body was carried out at the Institute
for Forensic Pathology.

4. As to adipocere, putrefaction, mummification, etc., see e.g. Polson
1965.
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Bog Bodlies —
a brief Survey of Interpretations

by ELISABETH MUNKSGAARD

“Bog bodies” is a term for human bodies found in acidic
raised bogs which have a conserving effect on materials
containing keratin (skin, hair, nails, wool, and leather),
but which decalcinate bones. The find group is there-
fore unified only by a common means of preservation,
and the term implies nothing about date, nor about how
the people ended up in the bogs. It can also be shown
that bog bodies occur everywhere where this particular
preservative context exists, and from all periods from
the later Stone Age to most recent times (Dieck 1965 p.
34f.; Allan Lund 1976; see also Andersen and Geertin-
ger, this volume).

The woman’s body, Borremose III, was found in 1948
during peat-digging in Borremose in Himmerland,
where already two bog bodies had been found through
post-war peat-digging (K. Thorvildsen 1947 p. 57ff.; E.
Thorvildsen 1952 p. 32ff.). The dead woman lay face-
down in the bog, laid in her woollen skirt, which lay
doubled over on the short side with the fringes facing
downwards, and was pulled right up under her arms.
The skirt enveloped the body rather like a loose cover
on a book (Andersen and Geertinger fig. 1). The
woollen skirt was a woven twill, measuring about 180 X
120 cm. All four weaving-borders are preserved, i.e. the
starting- and finishing-borders, and both selvedges.
The skirt has fringes 2 cm. long on either short edge
(Munksgaard 1974 p. 140). The skirt has an oblique fold
at about the middle of the short edge, and two groups of
small holes are found on either side of this. Remains of
a leather strip which had been used as a lace or girdle
lay in the fold, bound through the holes. When the skirt
is folded so that the two groups of holes meet, the waist
measures about 70-75 cm. (fig. 1),

The Borremose woman is C 14-dated to about 770
B.C., and the bog bodies or their accessories, e.g.
animal skin capes, that are C 14-dated run over a period
from the 9th. to the end of the 1st. centuries B.C.
(Tauber 1979 p. 73ff.). However, very few bog bodies

are C 14-dated, and there are many exceptions (cf. the

introductory words about bog bodies as a find group).
Although bog bodies appear from all periods, they

have nevertheless many common characteristics (we

Fig. 1. The woolen skirt from Borremose Il placed on a manikin in the
National Museum’s exhibition of costumes and textiles of the early Iron
Age.



must naturally exclude here those cases which are
certainly the results of accidents). The deceased are vir-
tually never clothed, although a costume may be laid
beside them. The deceased are found enveloped, like
the Borremose woman, in a skirt, a cloak, or an animal-
skin cape. Sometimes the women have had their hair
cut off, and the men are usually short-haired and always
beardless. Exceptions to this general unclothed state
are the two medieval bog bodies from Skjoldehamn in
northern Norway (G. Gjessing 1938 p. 28ff.) and Bock-
sten in Halland (Sandklef 1937 p. 1ff.). The Skjolde-
hamn man was clothed, but lay on a reindeer skin, and
was rolled up in a blanket. The bodies often show signs
of external violence, such as hanging, decapitation, or
throat-cutting, and staking-down is often observed.
This might have a practical significance in preventing
the body from floating up to the surface, if, for example,
it was thrown down into a water-filled peat cutting, but
it could also be a ritualistic procedure to prevent the
dead from walking again. In other cases the deceased
appear to be partially covered with sticks or logs. De-
capitated heads also are found, as, for example, from
Roum in Djursland and Stidsholt in Vendsyssel. The
Roum head was at first thought to be female because of
its graceful features, but traces of beard stubble in-
dicate that it is male. The Stidsholt head by contrast is
female (fig. 2), with the hair tied up, as is also seen on
three other bog bodies: Store Arden in Himmerland,
Huldremose in Djursland, and Haraldskar near Vejle
(Munksgaard 1976 p. 5ff.).

Not all bog bodies are well-preserved or particularly
nice to look at. The much damaged bog body from Bor-
remose known as Borremose II was found in 1947. It
was first thought to be male and published as such
(E. Thorvildsen 1952 p. 32ff.), although the items of
costume seem to indicate that this is a woman. After
various considerations this body has also subsequently
changed sex. The costume consists of a skirt of four-
shaft twill, corresponding closely to Borremose III in
size and fashion, and a long, fringed shawl - typical
early Iron Age woman’s costume (fig. 3). This is known
from the above-mentioned bog bodies from Store Ar-
den and Huldremose (Munksgaard 1974 p. 136ff.). The
body is C 14-dated to 475 B.C. But the skirt has also
been used as a man’s cape, as can be seen from the pin-
holes by the edge and signs of wear in the middle' (fig.
4).
Research into the interpretation of the bog bodies
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Fig. 2. The decapitated head from Stidsholt in Vendsyssel, found in the
last century. The head has shrunk significantly because of internal drying.

can be divided into two camps, one which prefers the
sacrifice-theory (Glob 1965; E. Thorvildsen 1952), and
another which prefers the punishment-theory (Dieck
1965 p. 34f; Allan Lund 1976; see also Andersen and
Geertinger, this volume). Tacitus’ Germania, of the 1st.
century A.D.,% is used to support an interpretation of
the bog bodies as sacrifices to Odin, as Tacitus writes in
chapter 9,1:
‘Above all other gods they worship Mercury, and
count it no sin, on certain feast-days, to include
human victims in the sacrifices offered to him.’
In Chapter 39,2, Tacitus writes of the Semnones, a Ger-
manic folk group who lived between the Elbe and the
Oder:
‘At a set time, deputations from all the tribes of the
same stock gather in a grove hallowed by the
auguries of their ancestors and by immemorial
awe. The sacrifice of a human victim in the name of
all marks the grisly opening of their savage ritual.’
In a third place, Chapter 40,5, Tacitus refers to the Ger-
manic groups who worship the goddess Nerthus
(Mother Earth). She drives around amongst her ad-
herents in a wagon drawn by oxen, hidden under a
cloth. On her return to the sacred grove, which lies on
an island in the Ocean:



Fig. 3. The fringed shawl from Borremose 1l placed on a manikin in the
National Museum’s case of costumes of the early Iron Age. The stretched
edges with the pin-holes meet on the breast, and the fringes show wear
by the wrists.

‘... the chariot, the vestments, and (believe it if you
will) the goddess herself, are cleansed in a secluded
lake. This service is performed by slaves who are
immediately afterwards drowned in the lake.’
But a lake is a rather different thing from a raised bog
(see Andersen and Geertinger, this volume).

A late source, Thietmar of Merseburg, in the 11th.
century, also mentions human sacrifices to Odin, in his
description of the sacrificial grove at Lejre, but none of
these sources state that the sacrificed ended up in a bog.
All that is said is that “human sacrifices” were “slain”,
while Thietmar also refers to hanging in a sacred grove.

The human sacrifices which are known from the early
Iron Age are essentially different from the bog bodies in

that they are always found accompanied by domestic
animals, pottery, or sometimes parts of wagons. Such
sacrificial bogs are sunken bogs, which were very likely
open lakes when the religious activites took place (J. &
K. Ferdinand 1961 p. 47ff. and Kunwald 1970 p. 42ff.;
Struwe 1967 p. 57ff.). The fact that one really never
finds children as bog bodies also argues against the
sacrifice-theory. Only a few examples are known from
Germany, and these are undoubtedly cases of acci-
dents. But in the sacrificial bogs, children’s bones are
often found amongst the skeletal remains.

It may be said that the sacrifice-theory relies too
heavily and exclusively on finds dated to the early Iron
Age. It must also be emphasized, as already stated, that
bog-corpses are found far outside the territories in free
Germania which were described by Tacitus.

Thus, as the find-relationships and sources present
themselves, the punishment-theory seems to be that
which best, or alone, is able to cover the finds of bog
bodies from various periods.

A special punishment, described by Tacitus in
Chapter 12,1, is often quoted in connection with the
bog bodies:

‘Treaitor and deserters are hanged on trees;
cowards, shirkers, and sodomites (corpore infamis)
are pressed down under a wicker hurdle into the
slimy mud of a bog.’
Corpore infamis means “disreputable in body”, and may
well be construed as homosexuality and/or female
prostitution. It must be mentioned in this connection
that the corpse Borremose II was found together with
bones of a new-born baby (E. Thorvildsen 1952 p. 321f.).
But it cannot be the case that corpore infamis refers to
wifely infidelity. Adultery is in all Germanic-language
law a matter of civil law. Tacitus writes of this in
Chapter 19,2:
‘A guilty wife is summarily punished by her hus-
band. He cuts off her hair, strips her naked, and in
the presence of kinsmen turns her out of his house
and flogs her all through the village.’
The punishment-theory covers both sexes. The women
executed need not all be corpore infamis; they could
equally well have been executed for offences which have
nothing to do with decency and honour. It also supports
the punishment-theory that the bodies are often short-
haired and naked, and that cropping and stripping were
marks of disgrace, not for unfaithful wives alone.
Criminals were hauled to and from the place of exe-



Fig. 4. The big piece of cloth from Borremose |l set up as a man’s cape.
The wear-marks fall on the right shoulder and by the left arm.

cution on a cow-hide, because cultivated land must not
be defiled by them. The medieval corpse from Skjolde-
hamn lay on a reindeer skin and was enveloped in a
blanket (G. Gjessing 1938 p. 28), a feature in common
with many corpses from prehistoric times. The tumbril
later substituted the cow-hide. That the bodies are
found in raised bogs might be explained through these
being agriculturally useless, and that by depositing the
delinquents in a bog one did not defile the valuable
arable land.
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It may seem marvellous that the same punishment
was meted out from the early Iron Age to the late
Middle Ages. But society was static, and great changes
did not happen. Many legal provisions proceed from
the district-laws to the Jutish Law, and thence on to
Christian V’s Danish Law of 1683.

Translated by John Hines

Elisabeth Munksgaard, The National Museum, Prehistoric Dept., Fre-
deriksholms Kanal 12, DK-1220 Copenhagen.

NOTES

1. Unpublished report from Karen-Hanne Nielsen whom I should like
to thank for permission to quote the results of her analysis of the
cloak/skirt from Borremose IL.

2. Tacitus, Germania: N.W. Breum and A. Lund, Tacitus Germania I-1I,
Aarhus 1974. - English edition by J.H. Sleeman, Cambridge 1939.
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North European Textile Production
and Trade in the 1st Millenium AD

— A Research Project
by LISE BENDER JORGENSEN

Owing to the fact that an outstanding collection of pre-
historic textiles has been preserved in the country,
Danish archaeology has a long tradition of textile
studies. At the National Museum in Copenhagen are
preserved no less than seven complete costumes of the
Early Bronze Age — something no other European
museum can rival. In addition many Iron Age garments
have been found in bogs, giving altogether an unequal-
led wealth of these highly perishable and therefore very
rare objects. They are not only the best possible show-
pieces, but also are an important source of information
on prehistoric weaving and textile production.

The prehistoric costumes found in Denmark have
been thoroughly published. No less than three volumes
of the series Nordiske Fortidsminder are largely devoted to
the description and evaluation of textiles (Broholm and
Hald 1935, 1939; Hald 1950). The important textile col-
lections of Sweden, Norway, and north Germany are in
the same position (Geijer 1938, Hougen 1935, Schla-
bow 1976). Nevertheless our knowledge of the overall
development of prehistoric cloth production and trade
has been rather limited. The Egtved, Huldremose or
Thorsbjerg costumes, to name only a few of the most
famous, are beautiful and important pieces, but their
value as archaeological sources is limited so long as we
cannot relate them to the normal textiles of the time
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Fig. 1. S- and Z-spinning.

Fig. 2. The Huldremose peplos. National Museum photo.



and area. This defect is illustrated by the small impor-
tance attributed to textiles and textile production in
most archaeological survey works. One often finds
pictures of the complete garments used to illustrate
how the people of the period looked, but that is usually
all in spite of the fact that textile production must have
been one of the most important industries of any pre-
historic society.

In an attempt to supply the missing background ma-
terial, the present author some ten years ago started to
catalogue the many often very small textile remains
that can be found encrusted on metal artefacts from in-
humation graves. These pieces rarely give any informa-
tion on the style of dress, but reveal much about the
weaving technique, spinning, the number of threads
per cm (i.e. the quality), and sometimes of borders and
selvedges of the fabrics. These tiny fragments have two
major advantages — there are plenty of them, and they
can usually be very closely dated as they are found in
direct contact with brooches and other easily datable
artefacts. By using this material, it has been possible to
build up a textile chronology that in the Danish mate-
rial extends from the Early Bronze Age to the Viking
Age or from soon after 2000 BC to AD 1000, with only
one badly illuminated area — the Late Bronze Age/Pre-
Roman Iron Age, i.e. the 1st Millenium BC, when cre-
mation graves predominated so that only a few textiles
remain. All of the 1st Millenium AD, however, is solidly
documented, and this material has recently been en-
larged with a substantial comparative material from
Sweden, Norway, Great Britain, Ireland, the Nether-
lands and North West Germany, so that the present
paper is based on no less than 2000 grave finds from
Northern Europe (1).

This large and well-dated material gives new possibi-
lities of defining cloth types and studying their develop-
ment and distribution, and in some cases even of out-
lining an early cloth trade. In the following pages a
short summary of the main results will be presented.

During the Early Iron Age, i.e. the Pre-Roman and
Early Roman Iron Age, two main cloth types can be
distinguished in Northern Europe:

1) A Scandinavian type, called the Huldremose type,
characterized by plain 2/2 twills of a medium quality
(10-14 threads/cm) and the use of S-spun yarn in both
warp and weft (cf. fig. 1). These fabrics never show any
evidence of the use of the warp-weighed loom, as there

125

Fig. 3. Distribution map of the Huldremose type during the period 500
BC - AD 200.

are no starting borders, and furthermore no loom
weights have been found in the many houses of the
period excavated in Denmark — despite the very favour-
able conditions offered by some of the houses excavated
by G. Hatt (1938). As some of the well-preserved gar-
ments belonging to this type (e.g. the Huldremose pep-
los, fig. 2) furthermore show definite evidence of the use
of a tubular loom, we may conclude that this loom was in
general use in Scandinavia during the Pre-Roman and
Early Roman Periods, while the warp-weighted loom
was unknown in this area (Hoffmann 1964).

2) A North German/South Jutish type, the Haraldskjer
type, characterized by the same weave and quality as the
Huldremose type, but with Z-spun yarn in both warp and



Fig. 4. Textile fragment of the Huldremose type from Borremose with
warp-lock. Vesthimmerlands Museum photo.

weft (cf. fig. 1). Specimens of this type have starting
borders, and as there are many finds of loom weights in
the area (e.g. at the settlement Feddersen Wierde) we
may argue that the Haraldskjer type was produced on
a warp-weighted loom.

Thus two different textile traditions, or textile tech-
nologies, can be observed in Northern Europe during
the period from 500 BC to AD 200 — the border between
them running roughly between the Danish towns Vejle
and Varde (compare figs. 3 and 5). This border is also
observable in Pre-Roman Period pottery (Becker 1961,
p- 249ff), and during the Early Roman Period the
boundary between the predominance of inhumation
graves and cremation graves runs approximately along
the same line. A number of other differences can also be
observed (see e.g. Hedeager & Kristiansen 1981).

During the late part of the Early Roman Period the
Haraldskjer type was spreading northwards, and from
the beginning of the Late Roman Period it had spread
to all of Scandinavia, while the Huldremose type had
disappeared. To this corresponds the sudden occur-
rence of loom weights in Late Roman Period settle-

Fig. 5. Distribution map of the Haraldskjaer type during the period 500 BC
—AD 100.

ments, even if the house remains are more poorly pre-
served than those of the earlier period. We may con-
clude that a kind of technical revolution must have
taken place, with the warp-weighted loom replacing the
tubular loom in Scandinavia. After AD 170-180, S/S-
spun fabrics are only seen as very rare exceptions in
Scandinavian finds.

In addition to these two cloth types, both of which
must be considered as local production, two or three
other cloth types can be observed.

One of these, the Virring type, is characterized by
either 2/2 twill or the twill variants herringbone or
diamond twill, by generally being of higher quality than
the two local types (i.e. 14-20 threads/cm), and by the
use of mixed spinning, i.e. Z-spun warp and S-spun weft
(fig. 7). Furthermore, these fabrics often have starting
borders, which is evidence of the use of the warp-
weighted loom.

Virring type fabrics show up in Scandinavia from
phase 1 of the Early Roman Period, always in rich,
sometimes even princely graves, and occur together
with Roman imports like bronze or glass. They occur
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Fig. 6. Distribution map of the Virring type. Point: Hallstatt/La Téne. Triangle: Roman Period.

first in eastern Denmark, Zealand, Funen and East Jut-
land, then on the island of Bornholm, in Scania and Lol-
land and after the beginning of the Late Roman Period
they are known in all of Scandinavia. This means, that
these fabrics, which are clearly produced on a warp-
weighted loom, are found first in the area of the Huldre-
mose type, i.e. where it was just argued that the tubular
loom was used, a thing which emphasises their foreign
character. Furthermore, they disappear totally from
Scandinavia after the end of the Roman period and are
unknown in the 5th and 6th Centuries AD.

Outside Scandinavia, fabrics closely corresponding
to the Virring type are found along the Roman frontier,
in Germany, the Netherlands and Britain, and also in
several finds from behind the frontier, e.g. in a grave
near Clermont-Ferrand in France (fig. 6). Moreover a
small group of finds seems to show that corresponding
fabrics can be traced back into the Hallstatt and La
Téne Periods, suggesting that this cloth type may origi-

nally have been Celtic (2). It is well known both from
contemporary sources and from more recent research
that the Gallic cloth industry was well developed at the
time of the Roman conquest, and that the Romans soon
started to use the products of the Gallic weavers (3).

It is therefore tempting to argue that the fabrics of
Virring type were produced in the former Celtic,
Northern Roman Provinces, and when found in Scandi-
navian graves may be considered Roman imports along
with the terra sigillata, glass, and bronzes which also to
a great extent were produced in the Northern Pro-
vinces. This interpretation is emphasized by the fact
that this type continues in the former Roman provinces
during the 5th, 6th, 7th, 8th and 9th Centuries, while, as
said, they disappear from Scandinavia during the
Migration Period, only returning in very limited quanti-
ties in the 7th-10th Centuries.

Another cloth type found in Scandinavia during the
Late Roman Period is characterized by the use of spin
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Fig. 7. The Thorsbjerg tunic, a sample of the Virring type (after Engelhardt 1863 Pl. 1)



patterns, i.e. patterns obtained solely by the use of dif-
ferently spun yarn. The most common variety is called
dog’s tooth twill (fig. 8), and show a distinct West Scandi-
navian distribution (fig. 9). The origin of this type can-
not at the present stage of research be safely determin-
ed - arguments can be adduced both for a local and for
a foreign origin. So long as virtually no comparative
material from this period (3rd and 4th Centuries) is
known outside Scandinavia, especially in NW Europe,
any interpretation is hazardous. Like the Virring type,
the dog’s tooth twills disappear from Scandinavia after
the end of the Roman Period.

During the Early Iron Age, we can thus distinguish 3
main areas each with their characteristic cloth types:
Scandinavia, South Jutland/North Germany (The
Jastorf Culture), and Central Europe (Hallstatt/La
Tene, later the Northern Roman provinces). Some of
these cloth types can be followed into the Late Iron Age,
i.e. the Migration/Merovingian Periods.

During the Migration Period (here used of the 5th/
6th Centuries, or Early Germanic Iron Age) virtually
only one cloth type is found in the Scandinavian graves,
namely the Haraldskjr type, which constitutes almost
90% of all textiles of this period. Only from the begin-
ning of the Late Germanic, or Merovingian, or Vendel
Period, do other cloth types show up in Scandinavia.

In the former Northern Roman Provinces, which
soon were transformed into the Frankish Kingdom, a
series of cloth types are found, some of these going back
into the Roman, or as argued above, even into the Celtic
Period. Five main cloth types can be listed: 1) Plain
Z/Z-spun tabbies, often in linen, which are found all
over the area and which as a type had existed since the
Hallstatt Period. —2) Spin patterned tabbies, which also
often have been shown to be linen. These fabrics are
mainly found within the borders of present-day Germa-
ny. There are only a few finds from the eastern Nether-
lands, and they are seemingly rare in North Germany as
well. No finds from the present DDR have been pub-
lished, so no border can be drawn to the east. This type
seems to be new in the Migration Period. — 3) Fabrics of
a type called Rippenkoper, established by H.J. Hundt in a
number of Alamannic graves and only very rarely found
north of the river Main (fig. 11). Also this type is new in
the Migration Period. 4) Plain Z/Z-spun twills like
those of the Scandinavian Haraldskjer type, but
usually alittle coarser, with a count of 8-10 threads/cm.
This type, like type 1), is found all over the Frankish
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Fig. 8. Dog's tooth twill from Donbazek, North Jutland. National Museum
photo.

Fig. 9. Distribution map of dog’s tooth twill.
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Fig. 10. Rippenkoper from Bakkegard, Bornholm. LBJ photo.

area and likewise goes back to the Roman and Celtic
periods. — 5) Z/S-spun diamond twills with the pattern
unit 20/18, closely corresponding to the Virring type of
the Roman Period. This type is found all over the Fran-
kish area, and in the big settlements along the coast
(like Hessens & Elisenhof) this type usually constitutes
the most common cloth type. It is also found in south-
ern England, while northern England, like Scandinavia,
mostly favoured simple Z/Z-spun twills of the Haralds-
kjeer type. The Virring type (or Hessens/Elisenhof type
as it may be called in this late context) is found in 3
general qualities: a coarse one of around 10 threads/cm,
a medium one of some 16 threads/cm, and a luxury
quality of 25-35 threads/cm. The two first qualities are
common, the last one is only found in a handful of
graves — the most prominent being the ship burial of
Sutton Hoo and the Princess’s grave from the Cathedral
of Cologne (4). Because it is found in the right areas and
in several, seemingly standardized qualities, it is
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Fig. 11. Distribution map of the Rippenképer (5th—7th centuries).



tempting to identify this cloth type with the pallium freso-
nicum or Frisian cloth mentioned in several contempo-
rary sources (5) (fig. 12).

In Scandinavia, the transition between the Early and
Late Germanic Periods is emphasized by a major
change in the cloth types, i.e. by a general change of
fashion. Instead of the plain, woollen twills of the Ha-
raldskjar type, suddenly (and almost for the first time)
linen tabbies appear in Scandinavian graves, after being
a very common feature in Central and North West
Europe for centuries. The change is so definite that the
Haraldskjer type almost totally disappears, at least
from the Danish material, and in the Viking Age it is
only found in Norway and on Gotland. Instead plain Z-
spun tabbies make up about 75% of the Viking Age tex-
tiles from Denmark, and 40-50% of the Swedish and
Norwegian material. Along with this change a number
of characteristic Frankish cloth types are now found in
Scandinavia, especially along the Baltic. This goes for
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spin patterned tabbies, Rippenkiper and a few other pat-
terned fabrics (6) which are found in a group of 7th Cen-
tury graves on Bornholm (fig. 10), and at the Vendel
and Valsgarde cemeteries in Uppland. In one of these
graves, Valsgirde 7, a piece of Z/S-spun diamond twill
20/18 was found, i.e. the Virring type, in the same
luxury quality as that from Sutton Hoo and Cologne
cathedral. From the 8th-10th Centuries, only a few of
the Frankish cloth types are found in Scandinavia, ex-
cept for plain Z/S-spun twills which become a fairly
common feature of Scandinavian Viking Age graves.
During the 8th—10th Centuries, a characteristic cloth
type can be traced in a large number of Scandinavian
graves. This type, a fine worsted diamond twill Z/Z-
spun and with a standard pattern unit of 20/10, was first
demonstrated in the textile material from Birka, and
may thus be called the Birka type. In her original presen-
tation of the Birka material, A. Geijer suggested an
identification with the pallium fresonicum(Geijer 1938, p.
46). Later, this identification was questioned, and ori-
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Fig. 12. Distribution map of the Virring or Hessen/Elisenhof type in the post-Roman period (5th-—8th centuries).
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gins as different as Syria and England/Ireland have
been suggested (Hald 1950, p. 202-03, Hoffmann 1964
p- 229-57, Geijer 1965, Carus-Wilson 1969, Ingstad
1979). Now, for the first time, a large body of North
European grave finds with textiles can be used in this
discussion. The distribution map, fig. 13, based on 149
Danish, 83 Swedish and 136 Norwegian Viking Age
Graves (to which can be added the large material from
Birka) show a marked concentration in the trading
centres Birka, Hedeby, and Kaupang, in the Norwegian
Royal graves, and especially along the Norwegian West
Coast, while only very few Danish, Swedish and East
Norwegian graves contain this cloth type. Outside
Scandinavia, only a few graves from the cemetery of
Dunum in Ostfriesland (Tidow & Schmid 1979) and a
single, undated piece from Orkney (Henshall 1954) can
be listed. This distribution seems to exclude all the
interpretations listed above, and instead suggests a
West Norwegian origin for these fabrics. A Frisian
origin is excluded because the Birka type is almost
unknown in the Frisian area and indeed in the whole
Frankish realm. As argued above, another cloth type
with some of the same main characteristics, but with
distinct differences, is abundant in these regions and
consequently fits far better to the title pallium fresonicum.
The theory of Syrian origin is based on only 4 fabrics
which are half a millenium older, and which further-
more as Z/Z-spun are uncharacteristic of the East
Mediterranean area where the textiles usually are S/S-
spun —and if the Birka type really were of East Mediter-
ranean origin we would expect to find it in the Frankish
area as well. An Anglo-Irish origin seem unlikely as a
body of 32 viking graves with textiles, found in Scotland
and Ireland, did not contain a single piece of the Birka
type (7). Finally an East European origin must also be
considered unlikely, as it would leave unexplained the
strong concentration in West Norway opposed to the
scarcity of these fabrics in Sweden outside Birka. Seve-
ral arguments favor a west Norwegian origin of the
Birka type. Firstly, the strong concentration in this area
(one out of every three graves with textiles); secondly
the existence of 3 qualities of the Birka type in western
Norway but only the better two of them in Birka; and
thirdly the fact that Norwegian women usually were
buried with a complete loom (loom weights, weaving
sword, wool combs), something that suggests that one
of the housewife’s most important tasks was weaving.
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Fig. 13. Distribution map of the Birka type (Viking Age).

From this short summary of the conclusions that can be
reached from a quantitatively collected textile material
itis evident that textiles, like any other group of archae-
ological artefacts, can be sorted into types with distinct
distribution patterns. As shown above, most of the
cloth types can be attributed to certain cultural groups
like the Jastorf culture, the Hallstatt/La Tene culture
etc, and thus it is possible to distinguish between local
production and imported cloth. The evidence of the
textiles from the Roman Period suggests a well-devel-
oped cloth trade at this early stage. Indeed a few pieces,
like the typical Hallstatt fabric found in a grave at
Haastrup on Funen and dated to the Final Bronze Age
(Albrectsen 1951, Munksgaard 1974), or an equally



typical Hallstatt fabric from a ciste a cordoni found at
Luttum in Niedersachsen (8), suggest an even earlier
cloth trade. Textiles are well suited for long-distance
trade: they are light and fairly solid, and just as today
must be considered among the most important status
symbols. In the Middle Ages wool and cloth were
among the most important trade items —e.g. the British
lord Chancellor is still sitting on a wool sack to remind
everybody of what was the foundation of the British
Empire, and it seems a safe assumption that cloth pro-
duction and cloth trade also in Prehistory was a very im-
portant feature.

The investigation of prehistoric textiles presented
here started with a relatively small body of Danish Ro-
man Period textiles (Bender Jorgensen 1980), which al-
ready at that stage showed interesting features. The far
larger material now studied has clarified many of the
problems that could not be safely explained at that
time, but many problems still remain. The author has
up to now studied material in Scandinavia, the British
Isles, the Netherlands and northwestern Germany.
Next step is DDR and Poland, which would complete
most of the Germania Libera, and among other things
might answer the question whether there are differen-
ces between Frankish and Slavonic cloth types. Other
questions, that would require similar registration work
in central and southern Europe and in the Near East,
would be to determine which cloth types are North
European and which belong to the Mediterranean area
—and in what manner these cloth types occur in the dif-
ferent periods as a result of political developments such
as the Roman conquests, the rise of the Frankish and
Arab empires, etc. Only when this work is done, for
both the Prehistoric and the Medieval material, will we
have the necessary background to write the history of
European textiles.

Lise Bender Jorgensen, Institute of Prehist. Archaeology, University of
Copenhagen, Vandkunsten 5, DK-1467 Copenhagen.

NOTES

1. The following museums have been visited:
Denmark: The National Museum, 1st Dept., Copenhagen. Bornholms
Museum. Lolland-Falsters Stiftsmuseum. Fyns Stiftsmuseum. Lan-
gelands Museum. Vendsyssel Historiske Museum. Aalborg Histori-
ske Museum. Museet for Thy og Vester Hanherred. Vesthimmer-
lands Museum. Kulturhistorisk Museum, Randers. Viborg Stifts-
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museum. Holstebro Museum. Ringkebing Museum. Silkeborg Mu-
seum. Forhistorisk Museum, Moesgaard. Haderslev Museum.
Sweden: Lunds Universitets Historiska Museum. Statens Historiska
Museum, Stockholm.

Norway: Universitetets Oldsakssamling, Oslo. Arkeologisk Museum,
Stavanger. Historisk Museum, Bergen. Videnskabsselskabets Mu-
seum, Trondheim.

Great Britain: The National Museum of Antiquities of Scotland, Edin-
burgh. York Archaeological Trust. The Yorkshire Museum. The
Ashmolean Museum, Oxford. The University Museum of Archaeo-
logy and Anthropology, Cambridge. Dept. of Medieval & Later Anti-
quities, The British Museum, London. Museum of London. Ipswich
Museum.

Ireland: The National Museum of Ireland, Dublin.

The Netherlands: Groninger Museum. Drents Museum, Assen. L.P.P.,
Amsterdam. Velouws Museum Nairac, Barneveld, Rijksdienst voor
Oudheidkundig Bodemonderzoek, Amersfoort. Rijksmuseum van
Oudheden, Leiden.

Germany: Schleswig-Holsteinisches Landesmuseum, Slesvig. Nieder-
siachsisches Landesmuseum, Hannover. Westfilisches Museum fiir
Archiologie, Miinster. R6misch-Germanisches Museum, Koln. Erz-
bischofliches Diozesan-Museum, Koéln. Rheinisches Landesmu-
seum, Bonn.

The author wishes to thank the directors and staff at all the visited
museums for their practical help and permission to study the textile
material. The financial foundation for the research project here pre-
sented has been secured by a Research Fellowship at the University
of Copenhagen. The many travels have been paid partly by the Uni-
versity of Copenhagen, partly by Dronning Margrethe II’s Arkeologiske
Fond. The author is greatly indebted to both these institutions for
their generosity.

. Z/S-spun twills and diamond twills corresponding to the Virring

type have been found at the following sites:

Hallstatt/La Téne Periods: Durrnberg, Hallein (Hundt 1974), Hallstatt
(Hundt 1960), Oss, Noord Brabant in Nederland (Rijksmuseum v.
Oudheden inv. no. K 1933/7,19). Burton Fleming, Yorkshire (un-
published report by Miss Elisabeth Crowfoot).

Roman Period: Mainz (Wild 1970, B 53, 57, 76, 77, 78), Limeskastell
Walldiirrn (Hundt 1978), Ko6ln (Schleiermacher 1982, kat.no. 17,22,
23, 25, seen by the author 1983), all from Germany. Valkenburg,
Zuid Holland (I.P.P. X, 3882/55, seen by the courtesey of drs.
S.Y.Vons-Comis) in the Netherlands. Les Martres-des-Veyre
(Audollent 1923) in France. Vindolanda (Wild 1977), Corbridge
(Wild 1970, A48), Verulamium (Wild 1970, A49), Balmaclellan
(Wild 1970, A45), Camelon, Stirlingshire (National Museum of An-
tiquities of Scotland FX 362—66) and Lankshill (Crowfoot 1979), all
in Great Britain.

. The Roman author Strabo says in his Geography (IV: 197) of the

Gauls: “Their flocks of sheep ... are so very large that they supply an
abundance of the sagi (i.e. Gallic cloaks) ... not only to Rome, but to
most parts of Italy as well.« For more recent research, see Wild 1970,
1977, 1982.

. The textiles of both Sutton Hoo and the Cathedral of Cologne are as

yet unpublished. The Sutton Hoo textiles are being published by
Miss Elisabeth Crowfoot, but through the kindness of her and of
Mrs. Leslie Webster, the British Museum, the author has been able
to examine the fabric in question (SH 1). The textiles from the
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Cathedral of Cologne were investigated by the author in the Erz-
bischéfliches Didzesan-Museum, Kéln, through the kindness of Pa-
ter Dr. Schulten. The textiles are going to be published presently in
the Kélner Domblatt.

5. Pallium fresonicum is first mentioned by Ermoldus Nigellus in the late
8th Century. He tells that Frisian merchants in Elsass traded cloth
and amber for wood, wine and corn. The Monk from St.Gallen men-
tions it several times: first as one of the gifts that Charlemagne sent
to Harun al-Rashid, later that Louis the Pious gave his courtiers of
highest rank valuable foreign clothes, those of second rank cloaks of
coloured Frisian cloth. Pallium fresonicum has been the subject of dis-
cussion among both historians and archaeologists for almost a cen-
tury. An excellent survey of the discussion can be found in A.S. Ing-
stad 1979.

6. E.g. fabrics with a weft-float pattern like honeycomb-weave (or as
H.J. Hundt calls it: Wabengewebe), see Hundt 1980, and Arwidsson
1954, p. 101.

7. The 32 Viking graves have been examined by the author in the Na-
tional Museum of Antiquities of Scotland, and in the National Mu-
seum of Ireland.

8. Inv.no. 5458 in the Niedersiachsisches Landesmuseum, Hannover.
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Prehistoric Field Boundaries in

Eastern Denmark

by VIGGO NIELSEN

INTRODUCTION

In 1949 Gudmund Hatt completed 20 years’ surveying
and planning of Danish prehistoric fields with the pub-
lication of his work »Oldtidsagre«. These investiga-
tions were carried out in northern and western Jutland.
Through the efforts of Gudmund Hatt himself, his co-
workers such as Axel Steensberg, C.G. Feilberg and Jo-
hannes Humlum, and information from others interest-
ed in the work, it was possible to gain an impression of
settlement and agriculture in those parts of the country,
where the fossil landscape had been preserved in un-
cultivated heathland. Through planning and excava-
tion it became clear that the groups of boundaries were
field systems proper, divided into two main types. One
had more irregular square fields, the other long, rectan-
gular, and sometimes very narrow fields. These types
dated overwhelmingly from the earlier Iron Age, and
within that principally the Pre-Roman Iron Age. No at-
tempt was made to use aerial photographs, despite
Gudmund Hatt’s awareness of the remarkable results
obtained by English colleagues as early as the 1920’s.
The material Hatt put forward has been added to, and
indeed through aerial photography multiplied many
times (Jansson 1963, Harder Serensen 1982), but even
so does sum up the main features of the areas cultivated
in the Iron age in the investigated regions.

Evidence outside northern and eastern Jutland, from
the generally more fertile eastern parts of the country,
appeared on the other hand only very sporadically. This
difference was because western Jutland formed much
the best work area, both because it was there that
numerous settlements and house remains from the
earlier Iron Age now began to be discovered, and also
because field boundaries in the heathlands were easily
accessible, simple to recognize and straightforward to
plan. Similar traces of fields were much more difficult
to find in eastern Denmark, because no corresponding
open areas were present.

In general, the chances of observing early topo-
graphic features such as field boundaries depend on the
area in question not having been too intensely cul-
tivated in more recent times. In a heavily cultivated
country such as Denmark, such fossil land surfaces
exist only to a limited degree. The huge areas of heath-
land that covered most of Jutland in around 1800, and
in other parts of the country the large grazing and
woodland areas that were part of the agricultural
system until that time, are now virtually all cultivated
fields. Only a few fragments of the grazing land remain
in the holdings of a few estates. In eastern Denmark
there is also some woodland covering relatively un-
disturbed land surfaces. They make up, however, only a
limited area.

Woodlands were also affected by the structural agri-
cultural revolution that took place in Denmark in the
last decades of the 18th century (Danmarks natur vol.
6). A continual reduction and impoverishment of the

-woodland surviving from the medieval period had been

taking place, not least because of the various rights to
woodland exercised by owners and users. Now common
access to woodland ended at the same time as com-
munal use of the agricultural land. This happened first
in crown woodlands, and in 1805 also for private woods
and resulted in a parcelling up and fencing off of de-
fined woodland areas and the end of more dispersed
woodland growth. At this time woodland covered only
4 % of the country, and was a particularly east Danish
phenomenon.

Later — mainly in the second half of the nineteenth
century — large areas of heath and grazing land were
planted with woodland. The total area of Denmark
covered by woods now amounts to about 12 %. This
planting took place mainly in Jutland and on the island
of Bornholm. The present percentages of woodland for
Bornholm (20.9 %), Zealand (11 %), Funen (9.2 %) and
Lolland-Falster (9.2 %) indicate roughly (with the sub-
traction of a few percent) what the percentage of wood-
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Fig. 1. Occurrences of prehistoric field boundaries in Bornholm.

land was in 1805. Thus the geographical representative-
ness of the old east Danish woodlands is limited. To this
must be added the fact that these woods tend to be
located on soils which are more difficult to cultivate. On
Bornholm, most of the woodland lies in the high central
part of the island where bedrock is close to the surface,
and other woodlands on former heaths. Many woods in
Zealand, Funen and eastern Jutland are in areas where
the soil is gravel or sand, often in hummocky or hilly
ground moraine landscapes with wet hollows in be-
tween. On Lolland-Falster many woods are on damp
soils.

In general, therefore, areas of old woodland do not
cover a representative sample of soils. Some of Zea-
land’s most productive districts now have relatively
small areas of woodland on their fringes. On the other
hand the ancient woodlands do cover a wide range of
variation of soil types, including some of the best
quality.

Morphologically, the land under the woods will be
most strongly affected by the most recent and intensive

activites. Where deep ploughing was used to break up
the surface of heathland prior to planting, all earlier
traces will have vanished. On the other hand, there are
areas of woodland that show no traces of ever having
been cultivated. This is the case for a number of hilly or
gravelly localities, and for some areas of the above-
mentioned hummocky ground moraine with wet
hollows.

Modern forestry can resemble other types of cultiva-
tion, so that ploughing and harrowing can cause the
deterioration or disappearance of earlier features; use
of modern machines such as tractors, and the establish-
ment of roads and paths, also cause much degradation
of older landscape features.

Despite this general diminishing of observational
potential, it is still in many cases possible to recognize
traces of former cultivation. When areas were enclosed
due to among other things the forestry laws of 1805, a
number of areas of existing cultivation were included
and made over to woodland. This included a number of
areas with ridge and furrow fields. The extent of these
inclusions can be seen from maps of the change in
settlement and land use that took place in the decades
after 1781. Earlier on, cultivated areas with ridge and
furrow were covered with woodland due to the ap-
pearance of large estates or the abandonment of arable
land. Early medieval field traces in the form of rows of
stones cleared from the fields can also be seen in the
landscape. In many cases field boundaries, banks and
lynchets can be seen, evidence of agricultural use of the
land, which usually dates from the earlier Iron Age.

Many old woodlands contain visible remains of
graves dating from the Neolithic or Bronze Age, with-
out the landscape showing any traces of cultivation.
The landscape was evidently clear at the time, and must
have been used for grazing or a cultivation system that
has not left traces in the terrain.

In several cases subsequent cultivation has not been
able to destroy earlier traces, so that a kind of landuse
stratification is visible. Borup Riis on Zealand is an
example of this, with megalithic graves, remains of Iron
Age fields, of fields dating from the Viking or early
Medieval period, and finally of ridge and furrow culti-
vation (Steensberg 1983), which were apparently aban-
doned in the beginning of the 14th century.

With a rough idea of what the woodlands might con-
ceal, and after preliminary discussions with Gudmund
Hatt and Axel Steensberg, I embarked in 1953 on a pro-
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Fig. 2. Occurrences of prehistoric field boundaries in Eastern Denmark, except Bornholm.

ject to record, plan and investigate east Danish occur-
rences by means of a systematic search of the areas of
older woodland. The aims included examining whether
cultivation and settlement patterns had the same

nature, extent and form in different areas, and whether
the better quality soils had supported a more longlived
cultivation from back into the Bronze Age and forward
into the later Iron Age.
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For the next 30 years, although with the main part of
the work being done between 1953 and 1963, the wood-
lands of East Denmark were searched with varying de-
grees of intensity. Aerial photography was occasionally
used as a supplement.' (Figs 1 and 2).

Tree growth makes the searching of woodlands diffi-
cult. Limited visibility, particularly in new plantation,
makes it difficult to see field boundaries, and much
more difficult to gain a coherent view of the overall
plan. The terrain must therefore be very intensively
walked. Lack of visibility also presents problems at the
planning stage, which involves much more work in
woodland than in open country. The tree growth also
means that investigations cannot be made over wide
areas, but only at particular points. The recognition of
settlements normally has to be done by means of soil
analysis, and traces of houses and settlement types can
only be examined to a limited degree.

In connection with the survey, a series of plans 1:1000
were made, using a plane table. The plans were drawn
up according to the same system used for Gudmund
Hatt’s maps, in which Axel Steensberg participated:
contour lines at 1 m intervals, and symbols for
boundary banks and lynchets that contain information
about their height and breadth (appendix II). In the
period from the first planning of Blemme Lyng in 1953
up to the planning of Nesbyholm Storskov in 1961-64,
the planning methods unterwent a continual develop-
ment. A polygonal pattern of stations was laid out using
a theodolite, and planning was based on this. Towards
the end, points would be refound to the nearest 10 cm,
but such accuracy was not attained in the earlier stages.

In connection with the planning, investigations were
made in and outside the field boundaries with a view to
dating them and discovering their structure and for-
mation. The dates provided by the material from these
excavations are, however, only of limited applicability.
They provide information that people lived on the spot
at a particular time, but can give only a limited answer
to the questions of when the field boundaries and sys-
tems were established and when they were abandoned.
The potential for geobotanical determinations is thus
of decisive importance for understanding develop-
ments on a particular site. The Geological Survey of
Denmark has carried out such determinations on the
two Zealand sites of Geelskov and Nasbyholm Storskov
(Andersen S. Th. et al. 1983, figs. 5 and 6). Excavations
such as those at Geelskov and Renne Plantage on Born-

holm have also concentrated on areas that were
threatened by building and raw material removal
respectively.

Because the occurrences are found in woods of very
different sizes, the notion of an “occurrence” is relative.
It may refer to a few remains of field boundaries in a
small woodland; or to one or perhaps several adjoining
but geographically bounded field systems within the
same large forest.

The work was supported by a series of grants from the
former Danish State Research Foundation. In connec-
tion with the plannings and investigations a number of
unemployment arrangements were organized in coope-
ration with the National Museum, the Prehistoric Mu-
seum at Arhus, and Bornholms Museum. During plan-
ning and excavation I received help from my wife,
Gudrun Nielsen, who among other things undertook
most of the planning in Nasbyholm Storskov, and also
from a series of assistants, among them for a long pe-
riod the American student Jonathan Gell.

SURVEY OF FIELD BOUNDARIES IN
EASTERN DENMARK

The catalogue follows the normal Danish topographical
schemes as used in J.P. Trap: Danmark 5. edition with the
exception that Bornholm is counted first in order to lead the
reader from the east to the west. Consequently no regard is
taken of the municipality reform in 1970, where the number of
the counties and the municipalities were diminished and a
regrouping took place.

As abbreviations are used:

a. — amt, Danish county, h. — herred, Danish district, s. -
sogn, Danish parish.

Place names are recorded in Danish. Note the generics —
bakke and bjerg = hill, — bek = brook, — gard = farm, - hegn
= enclosure, — kirke = church, — skov = wood or forest, and —
a = stream (proper rivers do not exist in Denmark).

The enumeration is continual and indicates all occurrences
in each parish. This means that when an occurrence in a few
cases reaches over more than one parish, it should be counted
more than once.

BORNHOLM

Bornholm a.

Vester h.

1. (1) Ronne Plantage, the plantation area west of Onsbzk-Rob-
bedale. Prominent field boundaries with many stones covering



139

Fig. 3. Rgnne Plantage. Cairn situated in boundary bank with ploughmarks.

about 5 ha around the Tornhgj barrow. Naturally limited to
the NE by a meltwater valley, and to the E by the brook Ons-
bak.

2. (2) Renne Plantage, an area of 50-60 ha in the central part of
the plantation area, formerly heathland, bounded to the N by
hills and a meltwater valley, to the S and SW by the slopes of
a late glacial river bed. The soil is light sandy moraine on top
of sand or clay. Plans and investigations 1955-57. Plans were
supplemented by aerial photographs. The fields are mainly
broad and rectangular, apparently with some regular patterns.
The field boundaries are mainly banks about 4 m wide and c.
10-15 c¢cm high. Spread over the terrain are stone clearance
cairns, graves in the form of cairns and barrows, and stones
with cup marks. The excavations showed settlement traces
and plough-marks in the NE-most part, in connection with
cairns and lynchets (fig. 3). The area was used in the Late
Bronze Age from about 1040 BC (K 2403-05). The plough-
marks and field boundaries are younger than about 620 BC (K
2402) (Appendix I).

3. (3) Renne Plantage, SE part, E of the meltwater valley contain-
ing the brook Hakkedam Bazk, and bounded to the S by an
erosional slope. This is the W-most part of a large occurrence,
topographically clearly bounded, which continues E into Ny-
larsker s. (see no. 40).

4. (4) Blemme Lyng. This site begins S of the NE angle of the
parish boundary, bounded to the S by the scarp that delineates
the sandstone area. The main part of this site lies in Nylarsker
parish (see no. 28).

Knudsker s.

5. (1) Aerial photographs of the area 600 m SSW of Knuds
kirke show a 3 ha area where paler lines in the soil form a re-
gular rectangular pattern oriented NNE —SSW. The field area
could have been bounded to the NW by cliffs now destroyed by
quarrying, and to the S by the By-a and the slopes down to it.
6. (2) Kanegdrd skov. On the slopes of By-a in a 5 ha wood are
lynchets and banks with many large stones. A few cairns are
placed in connection with the boundaries. Probably connected
with site no. 5.

7. (3) Aerial photographs of the area c. 2 km S of Knuds kirke
and W of the house Skovhave show a 4 ha area of rectangular
fields. It does not continue into the adjoining wood to the N,
and presumably extended further W and S.

Nykers.

8. (1) Bukkegdrds skov. Banks and lynchets oriented ESE-NNW
and NNE-SSW occur in the S part of the 5 ha wood, 50 m N of
Bukkegard.

9. (2) In a wood 1.5 ha in size and ¢. 350 m S of n. 8 is a bound-
ary bank aligned ESE-WNW, with lynchets running across it.
10. (3) In a wood 3 ha in size 200 m E of n. 9 are 4 lynchets
aligned ESE-WNW at 40 m intervals.

11. (4) Blykobbe skov, a 5 ha wood 150 m N of the farm Blykobbe-
gard, contains lynchets and banks, some of which have single
large stones placed in rows.

12. (5) Aerial photographs of the area 1000 m N of Nykirke, N
of the Nyker-Blykobbe-Renne road, show boundaries visible



Fig. 4. Curved stone row with a boundary bank running into it at right
angles. In the boundary bank a cup-marked stone. Kgllergard Stations
skov no. 32.

as pale lines, among others a group of relatively small, rectan-
gular fields oriented ESE-WNW, several of them 30 X 40 m.

Vester Marie s.

13. (1) Woods on both sides of the Svanekevej road W of St.
Bjergegard. In the W and N parts of this is a c. 8 ha area of
banks and lynchets, bounded to the N and NE by a steep nar-
row valley containing a tributary of Tingsted a. The bounda-
ries reach lengths of up to 150 m, the fields widths of ¢. 30 m.

14. (2) Woods E of the steep narrow valley mentioned in 13
contain another 8 ha area of banks and lynchets. To the N it
abuts Tingsted 4, and is bounded to the E and S by wet areas.
Rows of large stones occur in several of the banks. The fields
area mainly oriented NNE-SSW. Widths of various examples
are 20, 25, 27 and 30 m.

15. (3) In the wood from the house Bjergly N to Tingsted a are
stone rows and lynchets. This could be connected with the
group mentioned in no. 14.

16. (4) The wood belonging to St. Bjergegard contains in its W
part a single stone row. In the SE part of the wood are a number
of parallel stone rows and a lynchet.

17. (5) The wood SW of St. Bjergegard towards the parish road
contains 2 lynchets.

18. (6) The wood S of St. Bjergegard and S of the Svanekevej
road contains stone rows and lynchets.

19. (7) The patches of woodland 4-500 m N of Vester Marie
church contain a boundary bank with stone rows and lynchets
covering several ha. The W part of the wood is wet.

20. (8) Blemmelyng. Parts of the E most section of the big,
formerly heath section of the area used to have stone-filled
lynchets and numerous cairns (Parish Inventory 123, Vedel p.
27).

21. (9) Hojlyngen. In the parts now under cultivation were
formerly many cairns, also stone-filled lynchets »up to 100 feet
long, but only 6 feet wide ... In some place these ... are not
straight, but almost form an angle« (Parish Inventory 56).

22. (10) The wood of 3 ha size immediately N of Lobbzk con-
tains banks, lynchets and stone rows. The latter seem to be at
least in part later, because they are not aligned with the
straight banks (fig. 4). The fields are regular rectangles
oriented NNE-SSW. Examples of field sizes are 30 X 80 and 40
X 60 m. Planned 1955.

23. (11) Aerial photographs of the land W and NW of the wood
in no. 22. show paler lines forming rectangular fields.

24. (12) The 5 ha wood S and SE of Lobbak has boundary
banks and lynchets comprising parts of 9 fields. Oriented
NNE-SSW.

25. (13) Longerne, a 10 ha wood near Sose, has boundary banks
in its W part, which in many cases have single rows of large
stones, and lynchets.

26. (14) Aerial photographs of the area W of Longerne towards
the farm Dalbygard reveal traces of rectangular fields oriented
NNE-SSW.

Nylarsker s.

27. (1) Fynegdrds skov on the NE part of Blemmelyng contains
over 4 ha of boundary banks, which enclose irregular rectangu-
lar fields. Planned in 1953 by O. Klindt-Jensen (Klindt-Jensen
p. 134 ff, with a sketch).

28. (2) Blemmelyng. In the central and S part of this former heath
area is a 40 ha area containing about 100 fields, bounded to the
S and SE by the sandstone escarpment (see also no. 4), but
with no clear boundary on the flat, wet and stony terrain to the
N and NW. New plan and investigations 1953-58 (fig. 5).
Earlier noted and partly sketched (P. Thorsen 1931). Aerial
photographs of the area immediately N-NW of the wood show
pale lines oriented NNE-SSW like the boundary banks in the
wood.

The fields are mainly oriented NNE-SSW, although inclin-
ing more towards N-S§ further to the E. The banks form straight
lines up to 300 m long. Examples of field sizes are 25 X 150 m,
20 X 60 m and 55 X 120 m. The banks are often massively
stonefilled (fig. 6). The subdivision of a field is shown by
among other things a different stone content in the primary
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Fig. 5. Prehistoric field systems in Blemme Lyng, no. 28. Cairns are marked by star-dots. The numbers indicate excavation localities.
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running into each other.

Fig. 6. Blemme Lyng. Stone-filled boundary banks,

Fig. 7. Blemme lyng. Ditch and fireplaces in the thin cultivation layer over the sandstone rock. The excavation area traversed by a boundary bank.



and secondary banks. The area contains about 200 stone
clearance and funerary cairns of various sizes. The phosphate
analyses and about 40 excavations in the area reveal a settle-
ment area in the S-central part. Ditches and fireplaces were
found (fig. 7), indicating occupation around 1000, 850, 770,
410, 210 and 200 BC (K 2406 — 11). A grave dated to 410 BC is
interpreted as contemporary with a nearby lynchet, while a
fireplace dated to 200 bc lay beneath a boundary bank.

29. (3) Hyldebrandsgdrd skov is c. 2 ha in size and lies 300 m E of
no. 28 on the other side of a marked dip in the landscape.
There are boundary banks tightly packed with stones and
heaps of stones (fig. 8). Planned and investigated 1959.

30. (4) Wood near Langensgdird. A 3 ha wood, 400 m E of no. 29
contains banks, running N-S.

31. (5) 2 small woods near Uglegdrd, 100 m S of no. 30, contain

boundary banks. A well dug in the clay close to the N corner of
one of the woods contained pottery dating from the 1st century
AD. Planned and investigated 1960.

32. (6) Kollergard station skov, a 3 ha wood belonging to Damme-
gard 200 m E of no. 31, contains boundary banks with stones
up to a metre across. Under a bank a pit with bronze age pot-
tery. A dip containing a stream to the E, and Vellensby a to the
S, could have formed the boundaries of this field unit. Planned
and investigated 1956-57.

33. (7) Aerial photographs reveal fields immediately N of no.
32, covering about 3 ha, and oriented NNE-SSW and WNW-
ESE, the same as the fields in the wood.

34. (8) Aerial photographs from S of Vellensby 4 reveal c. 1 ha
of fields between the river and the road. Lighter coloured lines
enclosing regular rectangular fields are oriented NNW-SSE
and WSW-ENE, i.e. on a different alignment to no. 32-33. One
field measures 40 X 50 m.

35. (9) Nylars Presteskov (Praestebysket) lies c. 200 m NE of Ny-
lars church, is 7 ha in size, and contains boundary banks and
lynchets. The system is bounded to the S by a depression con-
taining a tributary of the Prasted, and to the east by water
meadows. General orientation is WNW-ESE and NNE-SSW.
A number of stone clearance or funerary cairns lie in the area.
The field shapes and the course of the banks are irregular. The
banks and lynchets contain many stones, some very large. (fig.
9) Planned and investigated 1955-57. (Brendsted 1960, p. 98
ff).

36. (10) Aerial photographs show paler coloured lines between
the stream forming the S boundary of no. 35 and the stream
Prastea. They run NNE-SSW and form a strictly rectangular
pattern with some smaller fields. The pattern is not similar to
no. 35.

37. (11) Aerial photographs show an 8-10 ha area of pale lines
forming rectangular fields 300 m S of no. 36.

38. (12) A wood 1.5 ha in size N of Engegird has boundary
banks throughout its area. They are oriented NNE-SSW and
WNW-ESE and contain large stones up to 1 m across, some-
times arranged in rows. There is a rectangular enclosure, 10 X
5m, divided off by stone rows, in a corner between two banks.

39. (13) Aerial photographs show pale lines in the area c. 100

Fig. 8. Hyldebrandsgard skov. Stone-filled boundary bank uncovered.

m N and NE of (12) forming rectangular fields oriented NNE-
SSW and WNW-ESE, covering 9 ha.

40. (14) On the parish boundary with Renne, the Ronne plantage
system (see no. 3) crosses into Nylars s., bounded by the valley
containing the Hakkedam brook.

41. (15) Hjortheskov and St. Myregdrd skov contain 6 ha of banks
and lynchets forming broad, square fields generally oriented
NNE- SSW. On the neighbouring fields, aerial photographs
show pale lines forming square fields which to some degree
join up with the fields in the woods. The system crosses the
parish boundary and enters Ronne Plantage: it is topographi-
cally bounded to the W by the Roelsdal meltwater valley, to
the E by Vellensby 4, to the S by the slope of a late glacial melt-
water river, and to the W by the meltwater valley containing
the brook Hakkedam bak. Along the northern edge of the area
are several graves, including 3 large barrows. Planned and in-
vestigated 1953-60.

42, (16) A wood 0.5 ha in size S of Vellensby & S of Vestergéird
has alynchet running WNW-ESE, and a bank at right angles to
it.

43. (17) Lille Myregard skov, 2 ha in size, contains a lynchet with
a few large stones lying singly.

44. (18) Skyttegdrd skov, c. 3 ha in size, contains banks and
lynchets grouped on each side of a depression.

45, (19) Lobberne, c. 3 ha in size, under St. Myregard farm, has
in its S part two powerful banks.

46. (20) A wood 0.5 ha in size 500 m W of St. Myregérd con-
tains banks.

47. (21) A wood 2 ha in size under St. Strandbygird contains
large boundary banks and lynchets.
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Fig. 9. Nylars Praesteskov no. 35. Stone-filled lynchet.

48. (22) A wood c. 1 ha in size under Lille Strandbygérd con-
tained »curious stone rows« noted by the teacher J.A. Jorgen-
sen. They were about 30 m apart, and were cleared along with
two bronze age cairns to allow cultivation in 1892-94,

Norre h.

Hasle s.

49. (1) Aerial photographs of the area 200 m SSW of Julegard
show lighter coloured lines, forming fields oriented NNW-SSE
and ENE-WSW. The system continues E into Klemensker
parish.

Klemensker s.

50. (1) See Hasle s. no. 49.

51. (2) Aerial photographs of c. 30 ha area between @ster Ro-
sendale and Skrubbekrak show pale lines forming rectangular
fields aligned NNW-SSE and WNW-ENR. Most of the system
lies in Rutsker s. (no. 56), a smaller part in Klemensker.

52. (3) A wood under Pilegdrd, 4.5 ha in extent, has lynchets in
the NE and SW.

53. (4) Galtebuske, a c. 2 ha wood under Ladegird, has several
lynchets.

54, (5) Aerial photographs show destroyed boundaries as pale
lines at Bekkegard.

Rutskers.

55. (1) Aerial photographs of a c. 5 ha area E of the road from
Hasle to Allinge, N of the side road to Helligpeder, show paler
lines forming broad rectangular fields oriented N-S and E-W.

56. (2) See Klemensker s. no. 51.

Olskers.

57. (1) Bléholt skov, c. 1.5 ha in size, has well-marked lynchets
and banks in its N part.

58. (2) Aerial photographs of the W-facing slope of a steep
valley c. 300 m SW of no. 57 reveal over 2 ha of dark lines form-
ing broad, rectangular, rather small fields.

59. (3) Stenlpse skov contains over 2-3 ha of field boundary
banks, lynchets and stone rows. Aerial photographs of the area
outside the W edge of the wood show over 2 ha pale lines, form-
ing rectangular fields aligned NE-SW.

60. (4) Vanddale skov has a few lynchets oriented NNE-SSW in
its W part.

61. (3) Storlokkebakke S of Allinge rises to 68.5 m. Aerial photo-
graphs show a c. 20 ha area of lighter coloured lines, forming
rectangular fields oriented (with a little variation) N-S.

Ros.

62. (1) Dynddaleskov contains c. 5 ha of boundary banks and
lynchets in its E part on the slope down to the Dynddale &.
63. (2) Re Prasteskov contains over 4 ha of banks and lynchets
aligned NNW-SSE and ENE-WSW. An adjoining wood to the
N has a single boundary bank. Planned 1960.

64. (3) Skovholm. In a 1.5 ha wood under the farm are banks and
lynchets. Planned 1960.

Dster h.

Osterlarsker s.

65. (1) Stokkeland skov, 67 ha in size, contains boundary banks
and lynchets. Some of the banks have rows of single stones.
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Fig. 10. Risen no. 69. Prehistoric field-systems.

66. (2) Aerial photographs show c. 4 ha of pale lines forming
regular, rectangular fields about 500 m SE of no. 65.

67. (3) Lensgdrd skov has a single lynchet in its S part.

68. (4) Hgjskov under Damaskegard has two lynchets in its W
part. ’

69. (5) Risen under Risenholm is the W part of a 20 ha wood
lying E of the parish road running S from Osterlars Stationsby,
and of which a little part is in @stermarie s. no. 70. The wood
is situated on both sides of a stream almost following the
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parish boundary and contains banks, lynchets and stone rows.
The hill cemetery, Bogebjerg, which has graves from the
earlier Iron Age through to the Viking period, (Klindt-Jensen
1957, a.o.p. 233), lies in the W part of the area. The area also
contains stone clearance and funerary cairns. The boundaries
appear to derive from 2 phases: an older, with rectangular
fields delineated by boundary banks and lynchets, and a
younger formed by stone rows, some of which have a curved

and irregular character. — Planned and investigated 1960-61
and 1966. (fig. 10).
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Ostermarie s.

70. (1) Risen, see Dsterlarsker s. no. 69.

71. (2) Stamperelund, 2 ha in size, has banks and lynchets
throughout.

72. (3) Lyrsby skov. An outlying parcel of this wood N of the Gyl-
dena has 5 boundary banks aligned NNE-SSW, 150 m from the
big group of standing stones at Louisenlund.

73. (4) Lyrsby skov. In this 18 ha wood, bounded to the N by the
Gyldena and cut through by a tributary of it, are widespread,
well-marked, boundary banks and lynchets forming rectangu-
lar fields aligned NNE-SSW or WNW-ESE.

Ibsker s.
74. (1) A wood 2-3 ha in size S of Frennegard contains a few
banks aligned E-W.

75. (2) Stenskov, 2 ha in size and with a W point abutting the
churchyard of Ibs Kirke, the church of St. Jacob, has boundary
banks and lynchets throughout, aligned NNE-SSW or ESE-
WNW, forming rectangular fields.

76. (3) A wood of 20 ha 500 m E of Mandhej under Skovsholm
contains in its W part boundary banks surrounding broad
rectangular fields.

Sander h.

Nekso s.

77. (1) Aerial photographs of the gently sloping S and E facing
terrain which forms the Neksovang field show over 100-140 ha
paler lines, forming rectangular fields. The fields are mainly
oriented ESE-WNW. Several subdivisions can be recognized,
e.g. the E part, which has trapeze shaped areas 200 m N-S and
100 m wide. These are divided into fields 30-40 m across
aligned ESE-WNW. Sample sizes of other fields are 80 X 45 m
andc. 120 m X 40 m,

Some dividing lines can be followed over considerable
distances. One runs c. 450 m E-W, and another cuts this at
right angles and is c. 320 m long. Field shapes and sizes are
similar from one end of the area to the other. In the S part of
the area the main orientation changes somewhat, so that it
runs E-W or ENE-WSW,

Bodilsker s.

78. (1) Aerial photographs of the S and E facing slopes W of
Tornegard near the cemetery hill Slamrebjerg, show c. 10 ha
pale lines forming rectangular fields. They are bounded to the
N and W by the cliffs and rocks of Slamrebjerg. The main
orientation is ESE-WNW. The rectangular pattern is strictly
adhered to. Examples of field sizes are c. 85 X 30 m and 45 X
30 m.

79. (2) A wood under Julsgdrd N of Sejersminde, N of and up to
the road from Bodilsker to Pedersker, contains a few faint
boundary banks on a flat area of clay soil sloping to the S.

80. (3) Brandskov has in its W part faint traces of banks and
lynchets on a flat area of clay soil. In several places the banks
have rows of single, large stones.

81. (4) A wood under Skovshgj S of Julsgarde lies on flat clay
soil. Clear boundary banks and lynchets are present through-
out.

82. (5) Under Gadegdrd is a 4 ha wood on even § sloping terrain.
A few boundary banks and lynchets are the remains of at least
6 fields.

83. (6) Soneskov, 6 ha in size, is near Store Kannikegird im-
mediately S of no. 82. It contains several lynchets and bound-
ary banks. Because of the terrain these are relatively irregular.
84. (7) Aerial photographs show pale lines forming rectangu-
lar fields mainly oriented N-S and E-W in the area SW of
Soneskov, no. 83.

85. (8) Jomfruskov near St. Kannikegard has a few boundary
banks and lynchets in a 1.5 ha area in its N part.

Poulsker s.
86. (1) A small wood W of Dammegird farm has a few bound-
ary banks and lynchets in its W part.

Pedersker s.

87. (1) Aerial photographs show light coloured lines covering
c. 12 ha of the even, S facing land S of and running up to the
Ronne-Pedersker road. They form a rigid geometric system of
regular rectangular fields. To judge from the extent of the
lines, the system extended in all directions.

Akers.

88. (1) On Aker heath are “long heaps of stone, sometimes
straight, sometimes bent or angled”, in connection with some
cairns (Vedel p. 27, Parish Inventory 142).

ZEALAND

Frederiksborg a.

Lynge-Kronborg h.

Tikeb s.

89. (1) Horsersd hegn has c. 20 ha of boundary banks and
lynchets in its SW part. The area of cultivation is bounded to
the N by the bog Stone Svends mose and Ellingeker, to the E
and SE by Gurre s or the slopes running down to it, and to the
S by uneven terrain with depressions and boggy areas. It might
have extended a little further to the W. The area is hummocky,
with a varied but mainly gravelly soil cover. The whole area has
about 80 stone cairns or graves, mainly small and in the S part
of the area. Only a few of the c. 30 field areas are fully sur-
rounded by boundary banks. Most are, due to the uneven ter-
rain, irregularly rectangular, only a few being regular. — The
area was planned and investigated in 1956. Finds of a firedog,
querns and hammerstones suggested cultivation in the earlier
Iron Age.

Blovstred s.

90. (1) Tokkekob hegn has 8-10 ha of boundary banks and
lynchets in its SW part. They form broad rectangles. The sur-
face of the area is even in contradiction to the often more hum-
mocky parts of the wood.

Birkered s.

(1)~(4): Rude skov has many areas of boundary banks and
lynchets. The landscape is very uneven, and broken up by
many meltwater valleys, lakes, bogs and hills, including Mag-



lebjerg, the highest point in N Zealand. There are several,
partly interconnected areas:

91. (1) In the N part of the wood banks and lynchets cover
about 50 ha, mainly on 6 hills but interconnected to a degree.
Planning was begun in 1983.

92. (2) A separate 6 ha area occurs in the central part of the
wood.

93. (3) There is a c. 3 ha area in the east central part of the
wood.

94. (4) The S area contains a 3 ha system.

Hegrsholm s.

(1)—(3): Folehave with Sandbjerg Dsterskov has 3 areas of clear
boundary banks and lynchets. They are separated from one
another by meltwater valleys which are partly filled by bogs.

95. (1) The E part of the wood has a system stretching 1 km N-
S, about 200-300 m wide.
96. (2) The N central part of the wood has a 15 ha group.
97. (3) The S part of the wood, called Sandbjerg Dsterskov, has
a group over 1000 m long from N-S, and 300 m wide in the
centre.

The pattern seems to be regular, broad rectangles. In all
three cases Bronze Age barrows predate the boundary banks.

Holbo h.

Esbenderup s.

98. (1) Ostrup Kobbel in Gribskov has over c. 3 ha of lynchets in
its western part, immediately W of the road from Nadebo to
Esbenderup. They are aligned E-W and N-W. One can be fol-
lowed over 80 m. 3 funerary cairns are associated. The system
is partly bounded by ridge and furrow cultivation to the W.

Dlstykke h.

Ganlese s.

(1)—(2): Ganlpse Ore. The wood contains c. 30 ha of boundary
banks and lynchets, divided into 2 main parts:

99. (1) the eastern encompasses c. 8 ha, and lies on an area of
high ground which is bounded by steep drops towards bogs to
the S and E and meltwater channels to the W and SW. Only a
few of the 12 or 13 field areas are bounded on all sides, so that
only a few are of known area. Most of the lynchets are aligned
WSW-ENE, but others follow the terrain. In the N part, 2 small
barrows abut against a N-S bank. Planned 1960.

100. (2) The western part has a ¢. 1500 X 250 m area of bound-
ary bank and lynchets on a steep S facing slope overlooking a
bog. Wet and uneven areas form the N edge. Orientation is
generally WSW-ENE. Immediately to the N are barrows of
Bronze Age type.

Homns h.

Driby s.

101. (1) Fergelunden’s middle section has a few boundary banks
and lynchets on the E-facing slope.

Kebenhavn (Copenhagen) a.
Sokkelund h.
Lyngby s.
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102. (1) Jegersborg dyrehave has a few parallel lynchets in its S
part, on the S facing slope towards Fuglevangs road.

Sellered s. (note 2)

(1)—(3). Jegersborg hegn has ridge and furrow fields in its NW
and SE parts, and in its E section several areas with boundary
banks and lynchets divided from each other by tunnel valleys
and meltwater valleys.

103. (1) The southernmost occurrence is seen N of Ridvad,
covering c. 8 ha. It is probably connected with a 15 ha area to
the NE which is bounded to the N by the valley containing
Skodsborg lake.

104. (2) An area of ¢. 12 ha runs from the N edge of the Skods-
borg valley as far as Ballemosen.

105. (3) A few rectangular fields can be seen between Ballemo-
sen and the N edge of the wood.

The usually regular, broad rectangular fields in all 3 areas
are generally oriented roughly E-W, between WNW-ESE and
ENE-WSW. Only a few field areas are fully bounded, so sizes
cannot be determined. Early Bronze Age barrows are present
in all 3 areas, and no. 103 and no. 105 also have barrows from
the Late Bronze Age.

106. (4) Trored skov includes much of a morainic area sur-
rounded by meltwater valleys. Areas of boundary banks and
lynchets are found in the S part, and in a belt on and over the
slopes to the NE and NW. These areas form limited sections
each of about 5 ha. The preserved boundaries seem to frame
regular rectangular fields. The 3 or 4 areas with boundaries
could all belong to the same field system. There are about 30
Bronze Age barrows in the area, ranging in size from small to
large. Some are used as primary marker points for the field
boundaries. Pottery and flint of Late Bronze Age type has been
found in the S part.

(5) and 6): Geelskov, a large hilly area, up to 50 m in altitude, is
bisected by a meltwater channel running NW-SE. The Sand W
area has an 85 ha field system with natural boundaries almost
all the way round (Geelskov I). The NE area has a 30 ha area
(Geelskov II). Both were planned and investigated 1954-56
and 1960 (fig. 11).

107. (5) Geelskov I, the larger of these field systems has about
100 fields. By virtue of its size alone this is one of the most im-
portant sites in east Denmark. Also this area includes the re-
mains of megalithic graves, and particularly along the S sec-
tion there are a number of barrows dating from the Bronze
Age, and a number of stones with cupmarks.

The area is, as mentioned, naturally bounded by slopes and
valley bottoms, which would have been difficult or impossible
to cultivate. To some extent these could have been grazing
areas, possibly also used by neighbouring villages. There
would also have been grazing on the promontory in Furesg, at
Dronninggird and Nasseslottet, because the terrain and
moisture content would not have been suitable for cultivation
there either.

Within the field system, on the other hand, the fields are
packed closely together (fig. 12), and difficult terrain or water
conditions seem to have prevented cultivation in only a few
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places. This was the case with a shallow depression running N-
S, which still contained a couple of areas of standing water at
the time of the investigation, and in a narrow and somewhat
steep sided valley running E-W from the SE corner of the
Vejless into the higher Geelsbakke area. The bottom of this,
although surrounded by lynchets, seems itself never to have
been cultivated. Finally, further to the S is a single area, partly
filled by a small lake and partly with very uneven terrain,
which would not have been suitable for cultivation.

Within the complete system, few fields are completely sur-
rounded by boundaries and so of clearly determinable size. It
is evident that most of the fields belong to a rectangular type,
of which the ratio of the long to the short sides can vary be-
tween 1:2 and 1:6, typical field sizes being 140X40 m and
155X 30 m. Wider fields appear furthest to the W in Tyvekro-
gen, e.g. 100X65 m and 70X50 m, and also furthest to the N
and S. In other words, it seems that the narrower fields are con-
centrated in the S central area, where a settlement is docu-
mented.

The orientation of the fields on the S part of the hill is mainly
N-S, with a slight turn towards NNE-SSW, although in some
cases the terrain causes an E-W alignment. On the N part of
the hill, where the system has been severely damaged by
among other things sunken roads of later date, the general
orientation is E-W, although with N-S aligned fields furthest
to the N. In the central part, the fields are fairly clearly group-
ed in pairs, with one of them being rather larger, e.g. by a factor
of 5-10%, than the other. Such paired fields can appear either
as a very long field divided more or less across the middle, or
as a wider field divided parallel to its long axis. This subdivi-
sion seems to be a primary feature of the field system.

As mentioned, the field boundaries are complete in only a
very few cases. Not only may they have been destroyed, they
may indeed never have existed in complete form. In this con-
nection it can be mentioned that most fields have openings or
breaks in the boundary banks in the corners. Exact calculation
of the areas of individual fields is therefore difficult and
problematic.

Phosphate analyses in the W and central parts of the field
system have generally given low phosphoric acid levels. Exca-
vations in areas with abnormally high values on the S facing
slope produced a Bronze Age pit with pottery dating from
around 1150 BC (K 2308-09) (fig. 13). Further under a bound-
ary bank a Pre-Roman Iron Age fireplace appeared to be from
about 360 BC (K 2313-14).

The Geological Survey of Denmark, through its Geobotani-
cal Department undertook investigations in a small wet hol-
low. (Journal of Danish Archaeology 1983, p. 190f). Two phases of
deforestation were visible, the earlier a grazing horizon with
bracken growth, and, after a woodland regeneration, a later
one with large open areas. After this the woodland regenerat-
ed, dominated by beech.

Archaeological investigations have been carried out in
about 50 locations in the W and central parts of the wood, the
results of which may be linked with the vegetational history
shown by the pollen. Neolithic occupation parallelling the
visible megalithic remains has been demonstrated by finds of
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Fig. 12. Geelskov, no. 107. Boundary banks in the central part of the
wood.

pottery, and charcoal has been dated to c. 3000 BC (K 2306-
07). This could correspond to the first clearance phase. Cul-
tural remains are thereafter absent — and the woods thus able
to regenerate — until the Bronze Age barrows were erected and
the above-mentioned pit dating from 1150 BC was dug; this
was in the Middle Bronze Age. There is a series of radio carbon
dates for this second clearance phase: 1040 BC (K 2318); 810
BC (K 2317); 780 BC (K 2310); 530 BC (K 2311); 510 BC (K
2312); 430 BC (K 2303); 410 BC (K 2304); 380 BC (K 2313);
and 340 BC (K 2314). These supplement the archaeological
observations.

The great regularity of the field system suggests that it must
have been laid out on cleared land. It probably belongs quite
late, because the dates of 430, 410, 380 and 340 BC come from
e.g. charcoal from fireplaces lying under lynchets and bound-
ary banks. The abandonment of cultivation and the transition
of the area to beech forest and the subsistence practices con-
nectedtwith this, takes place after the introduction of rye. Later
activity in the area is shown by a fireplace dated to the 12th or
13th centuries (K 2315-16), and by the many medieval sunken
roads which cut down through and destroy parts of the earlier
field system in the E part of the area.

108. (6) Geelskov II. N and E of the steep sided valley forming
the E boundary of the Geelskov I field system is the 30 ha area
comprising Geelskov II. It is bounded to the NW by Sellerad
lake, to the W and SW of steep valleys, and to the SE of a small
meltwater valley. The landscape suggests it could have con-
tinued beyond the present Sellerad village (see no. 109).

The preserved section encompasses about 40 distiguishable
fields, of which most are broad irregular rectangles. Orienta-
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Fig. 13. Geelskov I. Bronze Age vessel from pit.

tion, partly determined by the landscape, is mainly E-W, dif-
ferent from Geelskov 1. There is also a difference in the pat-
terning, as the paired fields seen in Geelskov I do not appearin
Geelskov II, which seems however to have grooooups of 3 or
more similar fields belonging together. Planned 1960. On the
edge of the field system are 2 small barrows.

109. (7) Sallerad kirkeskov is on very uneven terrain, bounded to
the N by a steep-sided meltwater valley containing Sellerad
lake, and further S by a side branch of this. In the S part of the
wood are wellmarked lynchets and boundary banks. This
system could theoretically belong with no. 108, as there is no
particular natural dividing line in the 800 m of land in between.

110. Frederikslund skov has a single lynchet facing W, which can
be followed N-S for about 70 m, in the E part of the wood E of
a hollow filled with water.

Smarum h.

Varlese s.

111. (1) Ryget and Presteskov form the E and W portions of a
woody area S of Farum lake, and occupy a considerable part of
a promontory almost completely surrounded by Tunnel
valleys (Larsen 1965). The more level, upper part of the pro-
montory has a 15-20 ha area of boundary banks and lynchets.
They form apparently regular rectangular fields oriented NE-
SW and WNW-ESE.

Somme h.

Roskilde s. (formerly Skt. Jorgensbjerg s).

112. (1) Boserup skov has boundary banks and lynchets in large
sections of its S part. The system is bounded to the E by a small
meltwater valley, and seems to have included the central part
of a promontory (almost an island) surrounded on all sides by
Roskilde Fjord or by streams running into the fjord. The
boundaries are scattered over c. 80 ha. They have the usual
orientation, and seem to have enclosed broad, rectangular
fields. Within the field system are two large Bronze Age bar-
rows, and in its S part 3 low barrows.

Voldborg h.

Allerslev s.

113. (1) Oren. The NW part of the wood has an area of bound-
ary banks and lynchets measuring 300 m by 50-100 m, above
and on a steep N and NW facing slope. The boundaries do not
appear to have crossed onto areas on the other side of the low-
lying terrain, so the field system must have been of very limited
size. A small barrow lies immediately N of the area. In the S
part of the wood is a group of 7 barrows, and to the E the small
cemetery hill, Vettenbjerg with barrows and stone arrange-
ments.

114. (2) Molless skov lies on the slope running down into the
meltwater valley containing the stream Lejre &. In the widest
part of the wood is a flatter area with a 300 X 100 m area of
boundary banks and lynchets. They form broad, rectangular
fields. To the N they stop at the edge of the wood, and could
therefore have continued further to the NW.

115. (3) Hulegdrds skov contains a large barrow on top of an even
area of high ground. There are lynchets around the barrow and
below the high ground. Definite fields cannot be made out.

116. (4) Rogerup skov has an area of S and SW facing slope in its
E part, surrounded on all sides within the wood by depressions
with lakes or watercourses. On this slope are several boundary
banks and lynchets, some linking up with 2 large barrows. The
field system could have continued to the NE.

Hvalse s.
117. (1) Storskov has a few boundary banks and lynchets from 2
or 3 fields in its SE part, connecting with a barrow.

Saby s.

118. (1) /{strup skov has in its N part, Hestehaven, a c. 20 ha area
of boundary banks and lynchets. The field system lies on the W
and S slopes of a hill, on top of which are 2 Bronze Age bar-
rows. The banks are wide, c. 6 m. They enclose broad rect-
angular fields, one of which measures 70 X 47 m. Within the
area is a stone with cupmarks. The terrain has been heavily cut
up by sunken roads.

Gevninge s.

119. (1) Overdrevsskoven lies on the N facing slope of a hill which
is naturally bounded by the slopes of watercourses except to
the S. It contains c. 6 ha of boundary banks and lynchets.
These must all form one complex, and enclose 8 visible fields.
These are of broadly rectangular shape and generally aligned
E-W with the slope (fig. 14). N of the field system are 7 large
barrows. — Planned 1978.

120. (2) Borrevejle skov has some barrows in its W part, in con-
nection with which are a few lynchets scattered over 1-2 ha. In
the central part of the wood there are also a few lynchets and
boundary banks.

Holbek h.

Arby s.

121, (1) Vesterskov on Asnas has a few boundary banks and
lynchets in its E part, some connecting up with a Bronze Age
barrow.



Ods h.

Vig s.

122. (1) Jyderup skov has uncertain traces of a few banks and lyn-
chets among stone cairns in its S part.

Sorgo a.

Alsted h.

Lynges.

123. Broby Vesterskov lies partly in Lynge s. S of the road. In this
part are c. 10 ha of boundary banks and lynchets. The field sy-
stem lies on a promontory bounded to the E, S and W by
slopes, and by the Tamose bog near the stream Susa to the SV.
Its broad rectangular fields do not seem to have extended to
the N.

124. (2) Suserup skov has a few lynchets in its N part in an area
showing evidence of later cultivation in the form of ridge and
furrow fields.

125. (3) Topshej skov contains the 7 ha field system planned and
described by Gudmund Hatt (Hatt 1949, p. 117 ff). The field
system lies on a S facing slope, and is bounded by among other
things a hill to the N, a slope to the W and a bog to the SE. The
boundaries have an irregular course. The fields, which are not
bounded on all sides, are equally irregular and of different
form. The terrain has many stone cairns, and the boundaries
are full of stones.

Broby s.

126. (1) Broby Vesterskov contains c. 8 ha of lynchets and bound-
ary banks, in the S part of the wood on the upper part of the
slope down to the stream Susa.

Alsted s.
127. (1) Alsted skov has two lynchets around a small barrow in
its E central part.

Gyrstinge s.

128. (1) Lille Bogeskov has a few boundary banks and lynchets in
its SE part, which due to the natural boundaries on the terrain
could have enclosed a few fields only.

129. (2) Lille Bogeskov’s NW central part has boundary banks
and lynchets covering several ha.

Ringsted h.

Haraldsted s.

130. (1) Langebjerg skov in the W part of Vesterskov has c. 8 ha
of boundary banks and lynchets. One side encompasses a hilly
area, which is sharply bounded to all sides except the E by
slopes down to wet areas. The fields are broad and rectangular.
131. (2) Kerstrup skov, the SW part of Allindelille Fredskov, has
a few lynchets and boundary banks. On the top of a S facing hill
is a small barrow.

Vester Flakkebjerg h.

Holsteinborg s.

132. (1) Rude skov has a few boundary banks in connection with
2 barrows in its SE part.

Oster Flakkebjerg h.
Gunderslev s.
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133. (1) Borup Ris is grazing land and wood containing early
and later medieval fields (see p. 136). Within these are several
flattened lynchets. A hypothetical reconstruction of the earlier
c. 40 ha big system has been published by Axel Steensberg
(Steensberg 1983, P. 22).

134. (1) Dyrehaven’s W section has a few boundary banks and
lynchets.

135. (3) Tvede Venge has a few lynchets in its northern part.

Herlufsholm s.

136. (1) Kalby Ris has in its eastern part traces of ridge and
furrow fields and in the NW (on a N slope) a series of 3 — 4 weak
lynchets with stones.

Bjeverskov h.

Vallgby s.

137. (1) The wood Purlund has on a N slope down to a depres-
sion opposite the neighbouring Pramskov, a few lynchets and
a single boundary bank.

Prasto a.

Fakse h.

Karise s.

138. (1) Tokkeskov has 7 ha of boundary banks in its S part,
bounded to the N by watercourses. They form several broad
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rectangular fields, mainly aligned WNW-ESE. To the NE are
later traces of ridge and furrow fields. Planned and investig-
ated by Axel Steensberg in 1944 (Steensberg 1951 p. 241 ff).

139. (2) Karise Hestehave has a few banks.

Tybjerg h.

Herlufmagle s.

140. (1) Glumse Dsterskov has several ha of strong lynchets on a
S facing slope in its SW part.

Fensmark s.

141. (1) Stenskov has c. 20 ha boundary banks and lynchets on
the S and W slopes of the hilly area, which forms the NE part
of the wood and with Vesterhgj as its highest point. The banks
are full of stones and form broad rectangular fields.

Glumss s.

142. (1) Glumse Dsterskov has about 10 ha lynchets and banks in
its N part. The field system lies on the top of a N facing slope
and is bounded by a steep slope to the NE. The prominent
lynchets are aligned WNW-ESE.

143, (2) Dsterskov has lynchets in its SE part which continue in
Herluflille Bagede.

144. (3) Glumse Vesterskov has c. 10 ha lynchets and banks in its
S part. The field system covers the N slope of Hejrebjerg hill
and the S slope of a hill to the N. The fields are broad and rect-
angular, and are oriented WNW-ESE.

Bavelse and Nasby s.

145. Nesbyholm Storskov is a 550 ha forest which with its N sec-
tion Enemarket has lynchets and boundary banks throughout.
The wood is bounded to the N by the small stream Susa, to the
W and SW by Tystrup lake, and partially to the NE by steep
slopes. The natural boundaries in some cases extend outside
the wood. Areas of hills, slopes and wet areas form natural
dividing lines in several places within the large woodland area.
The field areas seem to be divided up by these into several sec-
tions, although these divisions do not seem to be total. Some of
the sections seem to be characterised by long throughgoing
boundaries.

The entire forest has been searched for field boundaries,
barrows, stones with cupmarks and querns in connection with
the planning which was carried out in 1960-65 by the author
and his wife. Phosphate sampling was systematically carried
out and a few excavations made. At the same time the Geologi-
cal Survey of Denmark made a surface map of the area. The
same body’s Geobotanical Department carried out pollen
analyses in 1982, particularly at one point in the S part of the
area.

The boundaries were overwhelmingly made up of lynchets.
Besides these, 280 barrows or other graves were mapped in-
cluding several megaliths, 33 stones with cupmarks and 8
querns. The phosphate analyses showed a number of concen-
tration. Several of them, mainly along the lake shore, were of
very limited size and can be regarded as hunting or fishing
sites. Larger ones away from the lake lie in the various areas of
fields. One cannot automatically assume a connection with the
field systems, however, as the phosphate concentrations pre-

sumably reflect 3000 years of settlement between the neolithic
in about 3000 bc and the Roman Iron Age.

The section which is most topographically separate is Ene-
merket, the N part of the wood, bounded to the N by the Susi,
to the W by Tystrup lake and to the S by a depression with a
stream; to the E the system could have continued a bit beyond
the woodland edge (fig. 15). Field boundaries cover here about
20-25 ha of land gently sloping down from a hill with a large
Bronze Age barrow on top. Field sizes and shapes are difficult
to determine, because only a few fields are completely sur-
rounded by field boundaries, but a number of irregular, broad
rectangular fields can be recognized aligned E-W and N-S.
Some fields run almost onto the lake shore. The visible bound-
aries — the lynchets — formed as a result of agricultural activi-
ties, and generally merge with the landscape without the soil
suggesting any continuation. On this background it is charac-
teristic that in several cases the fields have access ramps which
in this gentle terrain shows that the fields were basically
closed, without this having left any direct trace. 20 small bar-
rows, presumably Middle or Late Bronze Age, lie on hills
between the field system and the Susa. The highest phosphate
values were in the centre of the field system around the large
barrow on the hilltop. In this area were surface finds of flint
and pottery of Bronze Age character.

The second section encompasses the middle part of the forest as
far as to the old parish boundary between Nasby and Bavelse,
an area measuring c. 1.8 km NE-SW, and c. 0.8 km wide. The
area contains 119 Bronze Age barrows, mostly small or
medium in size, but a few of them large. They are scattered
throughout the field system, but round the edges are several
groups of 5-10 barrows, on the hills or promontories that form
the limit of the cultivation area. In only a few cases are the bar-
rows included in the boundary system, so they can be regarded
as predating it. In most cases the barrows are set inside the
actual fields, sometimes taking up a large part of the area of a
field.

Most of the fields are completely irregular. Their sides are
often curved, sometimes strongly so, a.o. according to features
of the terrain. Often it can thus be difficult to speak of regular
shapes as such. Indeterminate rectangles, rhomboids, trapez-
es, triangles, kidney shapes and semicircles appear every-
where. A special feature is that several of the barrows are
situated inside quite small fields with powerful lynchets. With
the reservations about determining field size just mentioned
being taken into account, sizes vary between ca. 300 m? and
9000 m®. Some difference in shape and orientation can, how-
ever, be discerned between the fields in the very uneven W
areas and the more even terrain to the E. The latter area is cut
across by a 500 m lynchet aligned NNE-SSW, and several of
the fields are straight sided and uniformly oriented NNE-
SSW. Fields of less definite shape seem to be secondary addi-
tions onto the straight field boundaries.

Phosphate values are high in several places. This was the
case in the N central part of the field system, and at 3 locations
in the S part near more regular fields. In one of the areas of
high phosphate values were sherds apparently of Pre-Roman
Iron Age date. An Early Roman Iron Age settlement deposit
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Fig. 15. Naesbyholm storskov no. 145. North part of the wood, lynchets with access ramps are seen in the middle of the picture.

was excavated on the slope of a steep gravel bank in one of the
others. This dated to the 1st century AD. Besides such pottery,
about 15000 bone fragments were recovered. These have been
examined by Dr. Ulrich Mehl. The animal life they represent
reflect a grazing countryside with woodland close by, and also
lake or riverine exploitation for fish.

The eastern part of the forest forms a third unit. This is bounded
to the NW and W by steep slopes, and to the S by small bogs
and low areas, though the system extended further NE and E.
The fields are rather scattered, because the landscape is hum-
mocked and has lowlying areas. There are about 25 barrows
spread along the S fringe. Down towards this area inside the
field system is a high phosphate area. The countryside in the
S and SW part of the forest is cut through by many hills, slopes
and bogs, although groups of fields cannot be distinguished as
separate units.

Great variation in size and shape is also here evident within
the various field groups. Orientation is normally N-S and E-W,
but many exceptions can be seen in the often curved bounda-
ries. One notable feature is the presence of some very small

fields of 145, 160 and 170 m? abutting against much larger
fields. The grouping of Bronze Age barrows on several of the
high areas seem to be connected to groups of fields.

In the eastern part there are several places of high phos-
phate values, including the areas furthest to the NE and SE,
and to the SW next to a bog. This part also contains several
megaliths, dolmens and a passage grave. The settlement areas
giving rise to the high phosphate values could thus derive from
different times within a long timespan.

In one of the small kettle holes, one side of which was formed
by a lynchet and which lay close to irregular fields and some
barrows, was deposit suitable for pollen analysis. The analysis
has not been completed. A few radiocarbon determinations
have been made. Provisional results (note 3) from the Geo-
botanical Department of the Geological Survey of Denmark
suggest that the pollen diagram covers the whole of the post-
glacial period. It shows two periods of human activity belong-
ing to the Neolithic (older than 2400 BC, calibrated C14
years). The earliest shows the burning of the original lime
forest (which also contains oak and hazel). Only the lime itself
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Fig. 16. Klinteskov, Plantehaverne no. 148.

escaped this fate, possibly because of its usefulnes as leaf fod-
der. During the later phase the area was used for grazing (oak,
alder, ash and hazel woods with glades containing grasses,
plantain and bracken). It is not known how long these periods
lasted, but they must be some hundreds or thousand of years
long.

From some time in the Neolithic until c. 1200 BC the area
was abandoned, and lime forest (lime, oak and ash) regenerat-
After 1200 BC forest clearance and cultivation took place
again, and only a few limes survived this. Weeds were common
(grasses, plantain, sheep’s sorrel, mugwort, knotgrass, various
composites). Cultivation stopped before 160 AD (calibrated
C14 date). Grazing took place thereafter for about a century
(oak, hazel, a little beech and lime, with clearings containing
grass). Then the area was abandoned and was overgrown with
beech woods.

The megalithic graves and neolithic finds can be fitted into
the first clearance phase of the development. The appearance
of the many Bronze Age barrows fits with the cultivation phase
after 1200 BC. Linked with this cultivation is at least the
lynchet at the investigated kettle hole. The planned field
system, which must in large measure be described as amorph-
ous, could thus belong to this period. In suppport of this is the
fact that the barrows do not, as they usually do, appear as
elements predating the field systems. The existence of the ex-
cavated settlement layer from the 1st century AD and not least
the faunal material does not conflict with the cessation of
cultivation shortly before 160 AD.

Barse h.
Beldringe s.
146. (1) Dyrlev skov has several ha of boundary banks and

lynchets in its central part W of Highway 2. One of the banks
has stones set into the ground bearing cupmarks. This system
crosses into Udby s.

Udby s.
147. (1) see Beldringe s. (no. 146).

MON

Mon h.

Magleby s.

148. (1) The Plantehaverne section of Klinteskov contains c. 4 ha
boundary banks and lynchets (fig. 16). The system is bounded
on most sides by kettle holes containing small bogs, and to the
SE by a hill slope on top of which are 12 small barrows. Hills
further N and NE have more barrows, including some small
ones presumably dating from the Late Bronze Age. Within the
field system, a barrow is used as the starting point of a field
boundary in the WNW and the N. Field shapes are diffuse.
Only one, more or less triangular, is completely delineated by
boundaries. It is estimated that there cannot have been more
than 8 fields. — Planned 1981.

LOLLAND

Maribo a.

Musse h.

Nysted s.

149. (1) Roden skov has several ha boundary banks and lynchets,
some with stones, in its SW part immediately E of the Forest
Supervisor’s house. The boundaries enclose rectangular fields
of e.g. 30 m breadth, aligned E-W.

FYN

Svendborg a

Salling h.

150. Brahetrolleborg s.

(1) Brahetrolleborg Storskov, in its central part near Store Tangbakke,
has 8 ha boundary banks and lynchets (fig. 17). The field
system is bounded to the E by St. Tangbakke, and elsewhere by
wet areas. To the W it is touched by the path of the former rail-
way from Nyborg to Svendborg. During the middle ages the
area was used for cultivation with long, narrow fields. Stone
rows in the furrow boundaries between them were located by
probing. In the S part these were aligned NNNE-SSSW, in the
centre NW-SE, and formed at least 8 parallel fields forming a
125 m wide band. The prehistoric system was damaged by the
later cultivation, so that evaluating the fields’ shapes and areas
is difficult. In particular, the extent of several powerful lyn-
chets shows that the system must originally have consisted of
15-20 fields, which were mainly irregular squares. — Planned
1960.

Vindinge h.

Avnslev s.

151. (1) Skemark skov under Juelsberg contains 4 ha boundary
banks and lynchets. The system is bounded by bogs on several
sides, and within it are two Bronze Age barrows.



Orbzk s.
152. (1) Dyrhave under Orbaklunde has c. 8 ha boundary banks
and lynchets on a hill surrounded by hollows.

LANGELAND

Langelands Norre h.

Hovs.

153. (1) Dstre og Vestre Stigtehave skov has 1015 ha banks and
lynchets surrounded by hollows in its central part on Alexan-
der bakke and further NE. There is no natural boundary to the
W outside the wood. Also a level area in @Ostre Stigtehave furt-
her E bounded by wet hollows has c. 10 ha banks and lynchets
forming broad rectangular fields. In the SE part of the wood on
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Fig. 17. Brahetrolleborg storskov, Store Tangbakke, no. 150.

hills 3-5 ha banks and lynchets. In' @stre Stigtehave were
found settlement remains from the older Iron Age.

JUTLAND

Viborg a.

Norlyng h.

Dollerup s.

154. (1) Hald Egeskov has c. 5 ha boundary banks and lynchets
in its S part (fig. 18). The system is bounded to the N by en-
closed land and to the E and S by slopes and depressions, but
could have extended further to the W where it is cut by a rail-
way. About 30 fields can be discerned, some of them relatively
small. The fields are irregular squares or, depending on the
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Fig. 18. Hald Egeskov, no. 154. 1:5000.

terrain, wholly irregular. Within the wood but N of the field
system are some burial mounds, and others lie up against the
field system. — Planned 1956 and 1965.

Arhus a.

Tyrstrup h.

Sender Vissing s.

155. (1) Addit skov has c. 25 ha boundary banks and lynchets.
The system is naturally bounded to the W, N and E by slopes,
but could have continued to the S. The fields are irregular
squares. There are many stones in the field boundaries, and
stone clearance cairns dotted about the area. Planned in 1877-
78 by N.F.B. Sehested (Sehested 1884, p. 117-18, Hatt 1949 p.
6).

Viby s.

156. (1) Hestehave N of Skambak has c. 3 ha of scattered
lynchets and banks surrounding broad rectangular fields in its
NE part (Laursen 1982 pp. 98 ffand 114).

Holme s.
157, (1) Thorskor’s W part contains c. 20 ha boundary banks

and lynchets (fig. 19). The field system is naturally bounded

3

LT

more or less on all sides: to the W and NW by steep slopes
down to Skambzk, to N and NE by uneven terrain towards the
sea S of Arhus, to the S and SE by more uneven terrain, and to
the S by hills and small bogs.

The relatively more even terrain containing the field system
has varied but generally sandy or gravelly soil cover. There are
some stones in the field boundaries. Only a few of the fields are
completely enclosed, most being roughly rectangular and N-S
or E-W oriented, but many are irregularly square or have
completely different shapes determined by the terrain. The
backbone of the system is a 300 m lynchet with groups of fields
on each side of it. There are some cairns and barrows in the
area, mainly placed on hilltops just outside or on the edges of
the field system. Phosphate analyses produced an area with
high values in the southern part of the system. — Planned and
investigated 1958-59. The Prehistoric Museum, Arhus, also
undertook investigations in the area at a later date. The finds
belong to the Late Bronze Age or the earliest Iron Age.

Marslet s.
158. (1) Horret skov has c. 15 ha lynchets with many stones, in
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Fig. 19. Thorskov, no. 157,

its NE part. Stone cairns appear inside or in connection with
the field system (Laursen 1982, p. 114).

Beders.

159. (1) Fulden skov (within Flajstrup skov) has c. 10 halynchets
in its W part. The N part of the field system has natural
boundaries in the form of small bogs and watercourses, and
also of steep E facing slopes. Some of the lynchets are well-
marked, and are bent or angled. Cairns and Bronze Age bar-
rows on hill tops are found within the area (Laursen 1982, p.
114).

Haderslev a.

Tyrstrup h.

Sommersted s.

160. (1) Revss skov has several ha boundary banks and lynchets
in its E part (Miiller-Wille 1965, p. 147).

161. (2) Sommersted skov has boundary banks and lynchets.
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ALS

Senderborg a.

Als Sender h.

Ulkebsll s.

162. (1) Senderskov has in its central part c. 10-15 ha boundary
banks and lynchets. The field system is naturally bounded by
watercourses and small bogs.
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CONCLUSIONS

This review of the finds of prehistoric field boundaries
in eastern Denmark and particularly in the old wood-
land areas shows that some 80 finds are known from
Bornholm, c. 60 from Zealand, 1 on Men, 1 on Lolland,
3 on Funen, 1 on Langeland, 1 on Als and a few in Jut-
land. These totals must be compared with the approx-
imately 100 finds Hatt made in Jutland (fig. 20), but
which today with the help of aerial photographs num-
ber many hundreds and cover enormous areas. The east
Danish totals lead to a number of questions: How repre-
sentative are they with regard to their various areas,
and thus to attempting a general view of the east Danish
situation? Do the field systems illustrate or merely
supplement the settlement picture already available?
Analysis of the individual systems adds the questions of
whether they result from a similar subsistence economy
to that of western Denmark and whether there are vari-
ations in the systems themselves or in the forms of the
fields and their boundaries. All these questions must be
reviewed against the available dating evidence, limited
in quality and quantity though this is.

An estimation of the representativeness of the avail-
able material, the density of the finds etc. must be
evaluated regarding the intensity of research.

On Bornholm, the town of Renne was used as the
starting point for the work, and the many finds in SW
Bornholm suggest that this may have had an influence.
On the other hand the whole island has been closely
searched also by local people in a series of campaigns,
so the picture is unlikely to be altered through future
finds of further major field systems.

On Zealand, it is similarly noticeable that a large num-
ber of finds concentrate in the E, around Copenhagen
and Roskilde. Work was not, however, limited to a par-
ticular geographical region. In general, the picture in
these areas may be supplemented to some degree by
future finds, but it is not likely that major hitherto un-
known finds will appear to substantially alter the pat-
tern revealed.

On Mpn, all woods were searched, on Lolland and Fal-
ster, a significant proportion; it is not impossible that
further finds will come to light.

On Funen, searches by the author and others have
been made of woods in the N and E parts of the island,
and of estate woodlands round the island, particularly
in the S. Many of these contain ridge and furrow, and so

were cultivated within the period from the middle ages
to the dispersal of nucleated villages at the end of the
18th century. Further finds could supplement the 3 now
known. The searches of the woods of Funen undertaken
in recent years in connection with settlement pattern
surveys do not, however, seem to have located more
prehistoric fields.

Most of the woods on the island of Langeland have also
been searched, many of them containing ridge and fur-
row fields. Further finds than the single one known may
appear, but this is not likely. On the island of Tiésinge all
woods were visited, several of them had ridge and fur-
row fields.

Eastern Jutland should perhaps not qualify as part of
eastern Denmark. In earlier times the heathland
stretched in several areas all the way to the east coast
(Hatt 1949, p. 6 and n. 7-9 and 51-54), so soil condi-
tions were similar to those further W. The basis of the
present surveys was the older woodlands within the
areas under ice during the last glaciation.

Eastern Jutland has not been searched as thoroughly
as the other areas. It has thus only been possible to sur-
vey superficially the major forest complexes such as
Rold Skov, Frijsenborg skovene and Levenholm skove-
ne. Recent examinations of the woods around Arhus
undertaken by the Prehistoric Museum, Arhus, has
located additional sites to those discovered by the
earlier work of the author (Laursen 1982). Finds may
also have been made by others in other parts of eastern
Jutland. For the time being, however, so many East
Jutish woods have been searched that the main features
are firmly established —e.g. it seems that on Als only one
field system exists (the one in Senderskov no. 162)
despite the large areas of woodland on the island. Seve-
ral of these, furthermore, contain later ridge and fur-
row. The same applies to many of the other woods in the
S part of S Jutland, the opposite to what appears to be
the case in Angel on the other side of the frontier to Ger-
many, where H. Jankuhn has published many examples
of prehistoric field systems (Jankuhn 1957).

It can, therefore, be said in general terms that the
material now available is total or nearly so for some
areas of eastern Denmark, and sufficiently representa-
tive in others, as far as the number of existing examples
is concerned. On the other hand, it is equally clear that,
except perhaps for Bornholm, the material is not repre-
sentative with regard to the areas cultivated within the
various regions. The very limited areas covered by old
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Fig. 20. Map fig. 2 seen in connection with the occurrences given by Hatt.

woodland in Denmark means, as mentioned above, that
they must to an extent be regarded as marginal areas.
The main areas of cultivation would also in the pre-
historic period have been the more useful or better
soils, which either were cultivated at some later period
in history or have continued in cultivation until the
present day.

The finds put forward here do, however, show areas

settled and cultivated at the time. On Bornholm, this
corresponds to the settlements and finds from the Late
Bronze Age and Earlier Iron Age (Becker 1975, p. 6.). It
can also be said that the material adds a little to the
picture, both for poorer soils formerly covered by heath,
and for the better soils. It seems that both the poorest
heathland and the heavy clay soils were acceptable. The
finds therefore give an impression of a comprehensive
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and closely spaced system of cultivation which filled all
parts of the island which were not too rocky (as the
centre was).

Such a clear picture of settlement in the Late Bronze
Age and Earlier Iron Age is not available for Zealand.
The c. 60 finds are relatively so few that by themselves
they cannot show the full nature of Late Bronze and
Early Iron Age settlement on the island. They do, on the
other hand, make an important contribution to our
understanding of the extent of this settlement. In east-
ern Zealand, proximity to water could have been an im-
portant factor influencing settlement. This is the case
for finds in the parishes along @resund, and on the
major waterways in E and central Zealand. Apart from
the normal water supply, location near water offers
potential for adding to the food supply by means of
fishing, and also a means of communication.

The few finds on Mgn and Lolland can tell us nothing
about the nature or density of settlement on the two is-
lands. They do lie close to (but not immediately next to)
the coast. The same is the case with the occurrence in
the island of Langeland. Nor do the finds on Funen add
much to the previously known pattern of settlement
and finds. They appear to reflect settlement of the
interior. The finds in eastern Jutland agree with the
distribution of finds from the earlier Iron Age. They
tend to be located near to water, but usually separated
from it by lying in the lee of higher ground.

In general, soil cover does not seem to have been of
decisive importance regarding location, except where
soils are extremely bad (as in parts of Bornholm). Other
factors, such as terrain, water supply and not least
drainage, were what determined settlement location.
The long-term use of very poor soils suggests that
manuring was of decisive importance within the agri-
cultural system.

The review makes clear that on Bornholm and Zea-
land as in eastern Jutland there are many large cultiva-
tion units, separated into what might be village areas by
natural boundaries such as very uneven ground, slopes,
steep valleys, watercourses or lakes. Within or close to
several of these units there also seem to have been un-
cultivated areas, e.g. in the boundary regions between
them. The boundaries of the settlement units are not al-
ways very clear. It is e.g. hard to make out the various
units that must have made up the 550 ha area in Nasby-
holm (no. 145).

The sizes of the field systems at e.g. Geelskov (no.

107) correspond to the wellknown field systems in
western Jutland such as those at Skerbak heath and
Oster Lem heath.

What appears special and at the same time very cha-
racteristic for eastern Denmark is, however, the very
limited size of some of the field systems. It can of course
be difficult to decide whether a system is in fact com-
pletely naturally bounded, but in some cases the topo-
graphic features leave little room for doubt. The picture
thus seems to emerge that many of the field systems
only comprised about 10 ha, and some, such as Klint-
holm on Mgn (no. 148), Lindholm on Zealand (no. 119)
and Juelsberg on Funen (no. 151), only a very few ha;
and that these lay like islands in uncultivated terrain,
which was — as also the barrows suggest — open grazing
land. In these cases the subsistence economy must thus
have been different to what is assumed to have cha-
racterized the areas where the field systems were much
larger.

As far as the field systems themselves are concerned,
it is typical of Bornholm that they are generally fairly
regular, with groups of fields of traditionally rectangu-
lar or less regular square shape. This regularity seems
greater on some of the sites, such as that at Neksg (no.
77), which are only visible on aerial photographs. The
dated examples on Bornholm, which in a few cases
show a secondary subdivision within the field system,
belong according to the radiocarbon dates to the Pre-
Roman Iron Age — perhaps the middle of this period.

A few field systems have other plans and field shapes.
the system in Nylars Praesteskov (no. 35) has very ir-
regular field shapes, and the boundaries do not com-
pletely surround the fields. This primitive type is not
dated. Finds from beneath the lynchets date to the
Bronze Age.

A completely different system of subdivision appears
in the Risen system (no. 69), which apparantly has a tra-
ditional Iron Age system with rectangular fields, onto
which has been imposed a second system with curving
stone rows, which pays little or no attention to the
earlier boundaries. It is not really possible to make out
a regular division into fields in the later boundaries.
The later system seems to reflect a different subsistence
economy combining cultivation and grazing. Similar
economic change has been noted on Gotland (Lind-
quist 1974). This later use of an area cultivated in the
earlier Iron Age parallels what can be observed regard-
ing even later cultivation systems. This can be seen at



Store Tangbakke on Funen (no. 150). The long, narrow
fields divided by stones bear no relationships to the
earlier boundaries.

Because of the relatively few large areas planned, it is
difficult to draw general conclusions about the system
of subdivision within the individual systems. This is
also because many of the fields are not bounded on all
sides. In many cases it must therefore involve an esti-
mate of the original size of the single fields.

Geelskov I (no. 107) is among the examples where an
evaluation of the subdivision can be made. In many
cases the fields appear to be paired, without this ap-
parently being the result of secondary subdivision. In
Renne Plantage (no. 3 and 40) consistent patterning
seems to be replicated within trapeze shaped groups of
fields.

On Blemme Lyng (no. 4 and 28) are field groups each
marked by the inclusion of a very small field. Investiga-
tion of one of these revealed that the boundary of the
smaller field was later than the boundary of the field
into which it was fitted.

In Nasbyholm Storskov (no. 145) a certain grouping
of the fields can be observed. In a few cases subdivisions
can be demonstrated, but for the most part the field
system is strongly determined by the terrain, and only
to a limited extent deliberately structured.

In Na&sbyholm (no. 145) and other systems such as in
Thorskov (no. 157) boundaries can be followed over
hundreds of metres. They appear to form axes, with
groups of fields on each side of the line.

As far as the structure of the field systems and their
subdivisions is concerned, eastern Denmark can be
shown to have cases corresponding to the west Jutland
examples such as Skerbak heath and @ster Lem heath.
There are, however, no cases in eastern Denmark of
systems of advanced type with large groups of long,
narrow fields, similar to Byrsted heath in Jutland. As a
particular feature of the east Danish material (apart
from the small area of many of the systems), mention
can be made of the larger, fairly unstructured groups of
fields such as those in Nesbyholm skov.

As mentioned, the shapes of individual fields are in
most cases difficult to determine. This can be shown by
e.g. the plan of the Klintholm skov group (no. 148),
where only one of the fields is fully bounded, so that size
can be determined in this one case only. In cases like
Renne Plantage (no. 3 and 40), Geelskov (no. 107) and
Thorskov (no. 157), the field shapes do not differ from
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earlier known examples. They are regularly rectangular
or at least four-sided fields, the dimensions predomi-
nantly corresponding to those for fields in western Den-
mark (Eir 1980, p. 19).

There are, however, two ways in which shapes are dif-
ferent. The first is the appearance, particularly in mid
Zealand, of what are here described as amorphous
fields (e.g. in N&sbyholm Storskov, no. 145), which in-
clude all manner of geometric shapes such as triangles,
ovals etc. The other (also exemplified by Nasbhyholm)
is the appearance of some very small fields, at times no
more than 2-300 m? in extent, and sometimes in asso-
ciation with Bronze Age barrows. These tiny fields do
not seem to be later additions.

The field boundaries themselves are of the same
dimensions but still in several ways different from those
in the sandy parts of Jutland. Very characteristic is that
in some places such as Nasbyholm, almost only
lynchets are seen as boundaries. At the same time, the
presence of access ramps shows that the fields were not
open and immediately accessible (Danmarks Natur 8,
p- 19). There must have been some form of boundary
which has left no trace, either fences or some kind of
hedge. It is also characteristic of East Danish field
boundaries that they were used as zones where the
stones cleared from the fields were dumped. In the par-
ticularly stony regions of Bornholm the boundary
banks appear as low linear heaps of stones, and the
lynchets can be carpeted with stones. Investigations
have shown that these stone-filled banks are the ac-
cidental result of many successive dumpings of stone.
The stones lie with large and small mixed together
without any deliberate system. Rows of larger stones
sometimes occur in the boundary banks or on the top
edges of lynchets. At Risen (no. 69) on Bornholm some
corners seem to be marked by raised stones. On Blem-
me Lyng (no. 4 and 28) regular menbhirs are erected on
the field boundaries.

The overall picture derived from the material pre-
sented here, on the basis of limited dating evidence but
supported by the archaeological material, is of an agri-
cultural development around 1200 BC as seen on Born-
holm, and on Zealand in Geelskov (no. 107) and Nesby-
holm Storskov (no. 149). This cultivation phase could
have left evidence in the form of some of the boundaries
around the amorphous fields in Nasbyholm. The estab-
lishment of the larger, well organized field system, such
as those in Geelskov and on Blemme Lyng (no. 4 and
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28) seems on the other hand first to have taken place in
the Pre-Roman iron Age in the period 500-300 BC.

It is furthermore clear that, as far as Geelskov (no.
107) and Nasbyholm (no. 145) are concerned, the field
systems were abandoned around 200 AD. In the former
area there was a subsequent period of grazing in wood-
land, in the latter beech woodland regenerated which
was economically linked to animal production and not
least to pig rearing.

In no other cases is there any evidence that the field
systems were in use at a later period, except that at
Risen (no. 69) on Bornholm there is material suggesting
a use at least into the Later Roman Iron Age. The upper
limit of the use of the traditional prehistoric field
systems has not yet been established.

Translated by Peter Rowley-Conwy

Viggo Nielsen, The National Agency for the Protection of Nature,
Monuments, and Sites, Fredningsstyrelsen, Amaliegade 13, DK-1256 Kg-
benhavn K.

Appendix I
Survey of the Carbon-14 datings in connection with examinations
in Geelskov, Ronne Plantage and Blemme Lyng.

Test Locality Conv. C-14 Calibrated dating (Clark)
b.c.and A.D. B.C.and A.D.
K-2304  Geelskov 310+100b.c. 410B.C.
K-2305 Geelskov 350 £ 100b.c.  430B.C.
K-2306 Geelskov 2390 + 100b.c. 3080B.C.
K-2307  Geelskov 2320+ 100b.c. 2990B.C.
K-2308  Geelskov 910+ 100b.c. 1120B.C.
K-2309  Geelskov 950 +100b.c. 1180B.C.
K-2310  Geelskov 580+ 100b.c.  780B.C.
K-2311  Geelskov 470+ 100b.c.  530B.C.
K-2312  Geelskov 460 £ 100b.c.  510B.C.
K-2313  Geelskov 270+ 100b.c.  380B.C.
K-2314  Geelskov 240 +100b.c.  340B.C.
K-2315  Geelskov 1100 £ 100A.D. 1180A.D.
K-2316  Geelskov 1250 = 100A.D. 1320A.D.
K-2317  Geelskov 610+ 100b.c. . 810B.C.
K-2318  Geelskov 860+ 100b.c. 1040B.C.
K-2402 ReonnePlantage 510+ 100b.c.  620B.C.
K-2403 Renne Plantage 590 £ 100 b.c. 790B.C.
K-2404 ReonnePlantage  700% 100b.c.  880B.C.
K-2405 RennePlantage 860 100b.c. 1040B.C.
K-2406 Blemmelyng 660+ 100b.c.  850B.C.
K-2407 Blemmelyng 310+ 100b.c.  410B.C.
K-2408 Blemmelyng 820+ 100b.c. 1000B.C.
K-2409 Blemmelyng 190 + 100 b.c. 200B.C.
K-2410 Blemmelyng 200+ 100b.c.  210B.C.
K-2411  Blemmelyng 570+ 100b.c. 770B.C.

Appendix II

Scale for Signatures for width and height of boundary banks and
lynchets established and used first by Axel Steensberg planning
prehistoric fields for Gudmund Hatt. Ratio 1 : 1000.

Distance Boundary banks: Relation
between Fallin cm height between half
the marks perm. halfwidth width and
Lynchets :fall in cm. height.
height per m. width
10cmon5m 1:0,02
10cmon4m 1:0,025
3mm 10cmon3m 1: 0,033
20cmon5m 1:0,04
10cmon2m, 20cmon4m 1: 0,05
2/4mm 30cmon5m 1: 0,06
20cmon3m 1: 0,066
30cmon4m 1:0,075
2//2mm 40cmon5m 1: 0,08

20cmon2m, 30cmon3m,
40cmon4m, 50cmon5m 1:0,10

10cmon 1 m,

60cmon5m 1:0,12
50cmon4m 1:0,125
2//smm 40cmon3m 1: 0,133
70cmon5m 1: 0,14
30cmon2m, 60cmon4m 1: 0,15
80cmon5m 1: 0,16
2mm 50cmon3m 1: 0,166
70cmon4m 1:0,175
90cmon5m 1:0,18
20cmon 1 m, 40cmon2m, 60cmon3m,
80cmon4m,100cmon5m 1:0,2
13/4mm 90cmon4m 1: 0,225
70cmon3m 1:0,233
1'2mm 100cmon4m, 50cmon2m 1:0,25
80cmon3m 1: 0,266
30cmonlm, 60cmon2m, 90cmon3m 1:0,3
1'/4mm 100cmon 3 m 1: 0,333
70cmon2m 1:0,35
40cmonlm 1:0,4
1 mm 90cmon2m 1: 0,45
50cmonlm, 100cmon2m 1:0,5
3smm 60cmonlm 1:0,6
70cmonlm 1:0,7
loamm 80cmonlm 1:0,8
90cmonlm 1:0,9
/4mm 100cmonlm . 1:1




NOTES

1. The basis for this for Bornholm was a systematic photographing by
the Geodetic Institute starting in 1967. Stored by Bornholm County
Council, Section for Conservation.

2. Several occurrencies in Sellerad s. are mentioned by Avnholt (1945)
and Knudsen (1982).

3. Given in a letter from the leader of the department, Dr. phil. Sv. Th.
Andersen.
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Gudmund Hatt —

The Individualist Against his Time

by STEFFEN STUMMANN HANSEN

On occaston of the 100 year anniversary of Gudmund Hatt the
editors have asked Steffen Stumann Hansen to present a bio-
graphic survey of Gudmund Hatt and his role in the history of Da-
nish archaeology. This is to stress the debt that modern settlement
research owes to Gudmund Hatt.

The History of Danish archaeology usually concen-
trates on outstanding representatives of the discipline.
This is understandable to a certain degree, but unfortu-
nately it has also meant that the history of archaeology
is seen as a unilateral and rather harmonious process.
Progress has thus been linked with personnel replace-
ments in key positions in the archaeological world.

According to this approach, Danish archaeologists
have endeavoured to represent a uniform tradition
stretching from C.J. Thomsen (1788-1865), J.J.A. Wor-
saae (1821-1885) and S. Miiller (1846-1934) to ]J.
Brendsted (1890-1965). However, Brendsted’s opus on
Danish prehistory, “Danmarks Oldtid I-III” (1), is cer-
tainly not the result of one man’s work, and probably
the most impressive chapter in the book is the one
about the Early Iron Age, and to a large extent based on
the work of Gudmund Hatt (1884-1960).

Gudmund Hatt has never occupied a sufficiently pro-
minent position in the annals of Danish archaeology,
although everyone seems to accept that his work revolu-
tionized our conception of the Iron Age, and introduced
new perspectives to archaeological research. It is strik-
ing, then, that there seems to be little room left for Hatt
even in the recent debates between respectively the
exponents of the so-called “traditional” and “new”
archaeology (2).

Characteristically, C.J. Beckerin a recent work on the
history of Danish archaeology dedicates the final pages
to Hatt alone: “His research in this field (field-systems
and settlements; present author) was entirely his own
work; therefore it would be difficult to fit it into a
description of the history of Scandinavian archaeology

at the University (of Copenhagen), and hardly any-
where else, even though he worked in collaboration
with the National Museum, although more distantly
with the years. If| in this connection, a name should be
mentioned it is the Carlsberg Foundation, whose grants
supported both his excavations, studies and the follow-
ing publications.” (Becker 1979b, p. 196ff.)

During my investigation into the role of Gudmund
Hatt in Danish archaeology (3), I have come to the
conclusion that he deserves a much more central posi-
tion among archaeologists than has so far been allotted
him. In his conception of research, I have found ele-
ments which have in many ways remained unchal-
lenged. In the following I will try to describe the nature
of the dynamics of his work, also in what historical con-
text we may evaluate his contribution today, and in
which way it illuminates the strength of dominant para-
digms against the concepts of the individual.

Gudmund Hatt was born in 1884 in the small village of
Vildbjerg on the moors of Central Jutland. He was intel-
lectually much influenced by his father from a very
early age, and many different disciplines interested
him, including natural sciences, psychology and philo-
sophy. He started to read medicine but soon gave it up,
travelling instead to America. He became deeply in-
terested in ethnography while spending a year among
the Cherokees in the territory of Oklahoma. After-
wards, in 1906-1907, he began studying ethnography
under Professor R.B. Dixon (1875-1934), and it is prob-
ably then he realized that ethnography and archaeology
were two closely connected disciplines.

In the years which followed he and his wife, Emilie
Demant Hatt (1873-1958), carried out extensive field
research among the Lapps in Northern Scandinavia,
and these journeys resulted in a good many publica-
tions. In 1914 he gained his doctorate on a thesis about
the skin garments worn by Arctic peoples; a work which



his professor, H.P. Steensby (1875-1920) later de-
scribed as follows: “He has, however, not only made the
descriptions. He has also penetrated his somewhat
multifarious material, and proved capable of present-
ing it with scientific insight, so that interrelated pheno-
mena and development emerge which were not before
realized.” (Steensby 1915, p. 274). Other works in these
years dealt with subjects such as reindeer-nomadism.

The underlying belief reflected by these studies is the
great significance of ecology in the improvement of so-
ciety. One may call it an environmental-deterministic
perception of history, in the sense that social evolution
takes place inside the given ecological framework.

Hatt’s ethnographical studies and field-work con-
tinued until around 1919, when he became Keeper of
Antiquities at the National Museum in Copenhagen.
During the Twenties he and other members of the
museum staff were sent round the Danish countryside
to inspect and restore prehistoric monuments, and if
necessary to carry out excavations.

These journeys of inspection were gradually to bring
his ethnographical background to the forefront in his
archaeological work. In these years he witnessed the
great changes taking place in the Danish cultural land-
scape — a process of transformation that threatened to
destroy thousands of prehistoric monuments because
no legislation protected them. The penetration of capi-
talism and the mechanization of agriculture in Den-
mark broke up forever the material and spiritual pat-
terns of a peasant culture which had evolved through
thousands of years. Still more intensive farming
methods, expanding traffic networks, not to mention
the large-scale reclamation of moorland, were followed
by a comparatively heavy migration from the country-
side to the growing urban industrial centres. It was
especially the mechanized reclamation of moorland
which caused the destruction and elimination of an
enormous number of prehistoric monuments.

While other archaeologists at the National Museum
seemed unaware of this disastrous situation, Hatt reali-
zed that the transformation threatening the landscape
demanded special initiatives. The answer lay in a large-
scale series of campaigns to safeguard and investigate
the most endangered prehistoric elements in the land-
scape. He could easily see that archaeological institu-
tions, and the whole archaeological environment at that
time, were not prepared for a rescue attempt on this
scale. He himself had to act.
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It was not easy. A systematic campaign to excavate
barrows had been carried out in the 1890’s by S. Miiller,
but there was little understanding of the importance of
Early Iron Age settlements and field-systems. In the
first place he had to demonstrate their culture-histori-
cal significance, and secondly, he had to develop cer-
tain principles of excavation, in that existing methods
were not fitted for that sort of field-work. Hatt’s excava-
tion of Early Iron Age farms and villages were characte-
rized by quite a new method. In order to establish a
survey of the structure of settlements, he stressed the
necessity of uncovering sizeable areas at one time. This
reform of field-research methodology was revolutiona-
ry, not only in Danish archaeology, but probably also in
European archaeology (fig. 1).

Upon realizing this Hatt became occupied for the
next thirty years with two great campaigns, both of
which took place in Jutland.

In 1926, he realized that the traces of low banks on
the moors of Jutland were in fact ancient field bounda-
ries, and he felt it a personal obligation to examine
these remains. The National Museum could not finance
an investigation on this scale, instead he asked the
Carlsberg Foundation (4) for money. The Foundation
granted him financial support, and the campaign was
conducted in the years 1928-1937 (5).

His aim was firstly to establish a survey of the sur-
viving field-systems, and secondly to investigate and
excavate as many of these as possible. The work was
systematically carried out by himself — but later he
hired a student as assistant, as he literally had to race
against the tractor (6). The result was the recording of
more than a hundred complexes, which Hatt followed
up with numerous scientific and popular works (7) (fig.
2).

The “Celtic field” campaign posed Hatt a lot of
questions. What did these field-systems express? Was
the cultivated land to be regarded as private property?
Was there a community in the Early Iron Age village to
be compared with the well-known village fellowship of
the Middle Ages? He realized, however, that these
questions could not be answered exclusively by the
field-systems; work on Iron Age settlements which had
slowly got under way in the Twenties would have to
continue.

This second campaign commenced in 1934, and it
was to last until the 1950’s. Once again the Carlsberg
Foundation provided the financial basis for the project.
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Fig. 1. Excavation at Nerre Fjand, Western Jutland. Hatt's campaign was first and foremost characterized by large-scale surface clearances. During the
1930’s and 1940's, several settlements were excavated by this method (photo in the National Museum, Copenhagen).

Hatt had at the time left the National Museum for a pro-
fessorship in Human Geography at the University of
Copenhagen. Characteristically, in his first application
to the Carlsberg Foundation, he stressed the interrela-
tions between landscape, field-systems, settlement-
structures, ecology and mode of production (8). It was
a unique viewpoint in Danish archaeological circles at
that time.

A sequence of splendid excavations deserve a more
comprehensive mention and among these, to mention
but a few are sites such as Nerre Fjand, Osterbeolle,
Skerbxk Hede, Mariesminde, and Bork Mersk. This is
not the place to give a detailed description of the entire
campaign. Suffice it to say that it had the same visio-
nary and theoretical perspectives as the “Celtic field”
campaign.

To demonstrate this, I shall quote a short extract
from an application from Hatt to the Carlsberg Founda-
tion in 1937 as follows: “If the intention is to complete
an excavation, any interruption will be detrimental to
it. The National Museum’s excavations of settlements
have perpetually suffered from being on such a small
scale. To continue small excavations year in, and year
out, will in the long run be expensive, and give incom-
plete, confused results. If one wants to pursue settle-

ment studies, the loss of time and money which inevit-
ably accompanies interruption and resumption must be
avoided.” (9).

These points are still of relevance today in the con-
text of rescue archaeology in Denmark, especially in
connection with the so-called “Natural Gas Project”.

Hatt followed up his field-work with an impressive
amount of scientific and popular writings. These publi-
cations were characterized by a still more developed
materialistic point of view, although his conclusions
were still marked by environmental determinism. They
are a striking combination of ethnographical, geo-
graphical and archaeological ideas merging in what
could be termed “human geography”. He described the
Early Iron Age in Denmark as a non-communistic
society, and one in which arable land was under private
ownership. The pesants of that period he saw as “con-
servative democrats”. He considered the freedom
loving, hard-working peasantry to be the dynamic force
in the progress of history.

I would like here to mention a few of his publications,
because they may well be compared with outstanding
contemporary research in European archaeology. In
1937 he published the book “Landbrug i Danmarks
Oldtid” (Prehistoric Agriculture in Denmark) — popu-
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Fig. 2. Three representatives of Danish archaeology in the 1930’s: Johs. Brgndsted (1890-1965) to the left, Gudmund Hatt (1884—1960) in the center,
and the keeper of Veesthimmerlands Museumin Ars, S. Vestergaard-Nielsen (1879—1962) — photographed at Borremose in 1937 by C.). Becker. —Owing
to his investigations, Hatt in more than one way became the connecting link between the centralized academic environment around Brgndsted and the

rural environment.

lar writing in the best sense of the word, and a splendid
example of the interdisciplinary approach. It may be
compared with J.G.D. Clark’s “Prehistoric Europe: The
Economic Basis” (1952).

Hatt followed up his book with a short theoretical ar-
ticle entitled “The Ownership of Cultivated Land”
(1939). In this article he tried to explain the progress of
history through his own personal combination of
archaeological, ethnographical and geographical know-
ledge. The explanation and discussion was given in
terms like “the right of property”, “field-structures”,
“village community” and “collectivism and individu-
alism”. To quote the concluding sentences: “It seems
to me that an unbiassed mind, examining the mass of
ethnological evidence, must come to the result that
community ownership and personal ownership of land
are both ancient, perhaps equally ancient. In a well
balanced culture, these two forms of ownership live side
by side, supplementing each other in a sort of harmo-
ny.” (p. 22)

Hatt had another and even less known interest,
namely conservation policy. In the late 1920’s he was
the first person connected with the National Museum
to step forward officially and call for conservation legis-

lation which would claim all ancient monuments to be
state property. He regarded the popular interest in and
commitment to this question to be of fundamental im-
portance, but he was also aware that mechanization —
especially of agriculture — made legislation imperative
(10). Yet the scope of the Conservation of Nature Act,
finally passed in 1937, was probably not far-reaching
enough for him, as it did not provide any protection to
field-systems and settlements, but mainly to megalithic
monuments and barrows. Perhaps as a consequence of
this he left the Board of the Nature Conservancy on
which he had sat since 1931.

Hatt’s opinion on conservation policy was in fact in
contradiction to the work already carried out by the
archaeologists of the National Museum. The interests
of this group were primarily characterized by a strictly
archaeological concern for archaeological objects,
whereas Hatt saw the cultural landscape as a whole —
with the archaeological monuments comprising part of
1t.

The reader may well ask why the present article is
preoccupied by a single individual in the history of Da-
nish archaeology. The main reason is that the thoughts
and aims of Hatt signify something of more general in-
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terest. He was a man of his age: a fellow player as it
were, yet nevertheless an opponent of it. It is especially
characteristic of Hatt that he developed in strong oppo-
sition to contemporary opinion in the Danish academic
world. He was a representative of the natural sciences —
a fact which nearly prevented him from finding employ-
ment at the National Museum. He also had deep roots
in the humanist tradition of the late nineteenth century
in Denmark (11), and his educational background was
quite different from other prominent archaeologists of
that period. It was characteristic that most of them were
classical scholars or historians. Hatt broke this pattern,
and it is in this light that the individuality of his work
has to be regarded.

He established the basis for what might have become
a tradition in Danish archaeology, combining as he did,
ethnography and human geography with archaeology
(12). However, the generation of archaeologists which
grew from J. Brendsted’s reorganization of the National
Museum in the early 1930’s adopted neither Hatt’s
methods nor his point of view. They were trained ac-
cording to strictly archaeological concepts, and Hatt
probably soon realized this. He knew what had to be
done, but was aware that it could not be brought about
through the archaeological establishment. In order to
achieve his goals he had to follow his own convictions.

The tradition established around Brendsted was to
be continued until today. A tradition which has in many
ways been strictly confined to what can be termed
“archaeology” in the narrow sense of the word. The
tradition which could have been inspired by Gudmund
Hatt is today sadly missing in Denmark. A few of his
pupils tried to follow up his work, but very little was
done in regard to the prehistoric material (6).

On this count, the history of Danish archaeology
stands in contrast to Swedish archaeology, where
especially the most recent decades have seen some
splendid interdisciplinary investigations combining,
for example, archaeology and human geography. And
some outstanding large-scale analyses of several Swe-
dish landscapes have resulted from them (i.a. Carlsson
1979).

If we look beyond Scandinavia, we may compare (of
course with reservations) Gudmund Hatt with Gordon
Childe. The evolutionary materialistic point of view
held by Childe is very close to that of Hatt. Both con-
sider that specific natural conditions give rise to speci-
fic forms of material development, and that technologi-

cal skills led to greater prosperity combined with a
growing democracy. Both Childe and Hatt remained
strangers to conventional archaeological wisdom (13).

One of the big Danish newspapers wrote in Hatt’s
obituary in 1960: “A dynamic scientist and personality
has passed away; in his last years he was a very lonely
man. As a geographer his name will be remembered by
coming generations, but to the present generation he
remained a stranger without a name.” (14).

Today, just as fifty years ago, Gudmund Hatt and his
work — in this centenary year of his birth — represent a
challenge to the archaeological world: the existential
coherence of his past, present and future; the stringent
coherence of theory and practice; the visionary anti-
quarian insight, the strategic perspectives of his re-
search, not to mention his materially humanistic ap-
proach to history. Indeed, “new” archaeology has
responded no better to this challenge than the bitterly
attacked “traditional” archaeology.

Steffen Stummann Hansen, Ahornsgade 8B, DK-2200 Copenhagen.

NOTES

1. 1st edition, Copenhagen 1938-1940. 2nd revised edition, Copen-
hagen 1957-1960.

2. Cf. Kristiansen 1978, Becker 1979a and Jensen 1980.

3. My researches to date in an unpublished M.A. thesis entitled: Gud-
mund Hatt. Til belysning af forholdet mellem “arkeologer og fornuftige menne-
sker”. An analysis of Hatt’s view of man and history, with special
attention to his work within the sphere of Danish archaeology.
Copenhagen 1981, at the Institute of Prehistoric Archaeology,
Copenhagen University. Cf. also Stummann Hansen 1980, 1983a
and 1983b. The present article is more or less identical with a paper
of the same title read at the “Fourth Annual Conference of the
Theoretical Archaeology Group”, held from 13th to 15th December
1982 in Durham, England.

4. The Carlsberg Foundation was established in 1876 by the brewer,
J-P. Jacobsen (1811-1887) to support scientific research activities.

5. Cf. Hatt 1949, Stummann Hansen 1980 and 1983b.

6. Especially important was the appointment of Axel Steensberg. In
1938 Axel Steensberg embarked on an extensive investigation of
medieval Danish settlement and agriculture for the Third Depart-
ment of the Nationalmuseum.

7. Cf. bibliography (incomplete) in KUML 1959. In the present case
we refer to Hatt 1936.

8. The application to the Carlsberg Foundation is dated 29th Septem-
ber 1934. In the archives of the Carlsberg Foundation.

9. Report to the Carlsberg Foundation, dated 8th April 1938. In the
archives of the Carlsberg Foundation.

10. For Hatt’s work connected with nature conservation cf. Stummann
Hansen 1983b.



11. Hatt’s philosophical roots were particularly close to the humanistic
philosophy of Harald Heffding (1843-1931), which grew up after
the collapse of national liberalism in the years following 1864.

12. The close relation between ethnography, archaeology and geo-
graphy, evident in all Hatt’s work should in essentials be con-
sidered to lie at the centre of the somewhat diffuse currents which
swept through Danish archaeology during the 1970’s under the
rather self-conscious — and misleading — name of “New Archaeolo-

gy”.

13. It should be mentioned that Gordon Childe was also inspired by
R.B. Dixon (Trigger 1979, p. 126ff). V. Gordon Childe’s methodo-
logical and theoretical contribution to archaeology has also —
charcteristically — been taken up for review in the 1970’s by British
archaeologists in the light of recent trends in archaeology. For
example, in biographies by Trigger 1979, McNairn 1980, and
Green 1981.

14. Kiristeligt Dagblad, 28th January 1960.
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Malleparken

A Settlement of the Fourth/Fifth Centuries AD

at Lagumkloster, South Jutland

by STEEN WULFF ANDERSEN and FLEMMING RIECK

In September 1978 Haderslev Museum was informed
that a series of smelting-pits had been discovered
during the laying of heating-pipes for the residential de-
velopment ‘Maglleparken’ at Legumkloster’s northern
edge. A trial excavation that autumn showed that re-
mains of a settlement of the latest Roman/early Germa-
nic periods were here, besides a number of slag-pits. A
proper investigation took place the following summer,
immediately before the area was built upon (1). About
10,500 sq.m. of the development area’s western part
were excavated, revealing 28 smelting-pits, 7 buildings,
and a small number of less immediately determinable
features. In general the settlement remains were sub-
stantially ploughed out. No culture layer remained, and
in several places only a few centimetres of the post-
holes were left. The area excavated is believed to cover
the bulk of the original settlement. As the site-plan

shows (fig. 2), large areas without features were un-
covered both east and west of the buildings, and trial
trenches both north and south indicate that the limits of
settlement in these directions have been found. The
construction of nearby roads, sewers, and heating-
pipes was watched in progress without further settle-
ment traces being observed. Bearing recent years’ in-
vestigations at Vorbasse in mind, however, it remains
possible that this settlement site was a part of a larger
village complex (cf. Hvass 1980 (figs. 6-7)).

THE BUILDINGS

The southernmost building — Building I — is a very un-
clearly marked long-house of ca. 9-10X4-5m. It is
aligned E-W, parallel to Building II, with which it forms

Fig. 1. The settlement is situated in the western part of the expanse of Tinglev Heath, an area with many low boggy tracts. From the 1877—-80 map. The

site is marked with a dot. Here scale 1:40.000.
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Fig. 2. General plan of the excavation. The slag-pits are shown with ‘star’ signatures (left).

a single building-complex (fig. 3). The building may be
recognized principally from three sets of roof-bearing
posts. The walls appear to have consisted of doubled
pairs of posts, and the southern wall seems to have con-
tinued into the fence that enclosed the courtyard. No

|
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!
!
1
{

/

signs of fire-places or a separate stall were found, and it
is therefore difficult to say what the building’s function
was. But viewed together with Building II, it is most
reasonable to regard it as some sort of outhouse.
Building II measures about 35-5X5-5m. and is aligned
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Fig. 3. The complex with Buildings I and 1I.

E-W. It forms the northern boundary of the above-
mentioned building-complex. It had straight sides and
rounded gables, and the roof was carried by 9 pairs of
posts. The walls appeared partly as a single row of post-
holes, and partly as a double row. This variation need
not reflect various forms of wall-construction, but could
result from uneven preservation of the post-holes.
There is a wide gap in the northern side which can
probably be attributed to the same causes. The en-
trance to the building seems to have been in the middle
of the southern side. The building had two fire-places,
one at either end. The westernmost consisted of a com-
pact layer of burnt clay above a pit which was filled with
sand burnt red and a number of potsherds. The eastern-
most hearth was a rather more complex construction: at
the base, an oval pit with dark burned sand, below a
compact layer of sherds from one or two vessels, and at
the top a layer of clay about lcm. thick, which unfor-
tunately was incompletely preserved. Traces of straw
could clearly be seen on the underside of the clay layer.
The two hearths indicate that both ends were lived in,
which is not the usual notion of the internal arrange-
ment of Iron Age buildings. But it is not suggested that
the whole building was residential. Contemporary
long-houses include examples with the middle section

used as a stall, and this cannot be ruled out for building
II if one bears in mind the state of preservation of the
building remains (cf. Hvass 1978).

As was stated, buildings I and II belong to a single
building-complex, enclosed by a substantial fence. The
enclosed area is about 900 sq.m. The fence appears to
have been renewed at some stage. The phase which ap-
pears to be the earlier consisted partly of single and
partly of paired posts. In the second phase the whole
fence was shifted slightly eastwards, perhaps in connec-
tion with a putative extension of Building II with one
pair of roof-bearing posts. This fence is clearly more
substantial than its predecessor. It consists of a row of
double-posts which were supplemented on the inner
side by large upright posts of the same size as the
buildings’ roof-bearing posts. It is uncertain, however,
whether these large posts were really part of the fence,
or if it was a case of a sort of lean-to construction con-
nected to the fence (2). Both phases of the building
complex had their entrance in the north-west corner, by
the western end of Building IL.

North East of the Buildings I and II site are three
buildings, Buildings I1I, IV, and V, which are very similar
to one another both in size and form. All are aligned E-
W, though Buildings III and V are slightly angled SE-
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Fig. 4. Sections through slag-lump 538 and shaft fragment 1374. The position of the pieces are indicated on the schematized reconstructions. Clay

stippled, slag hatched. Scale 1:2. Drawn by Jgrgen Holm.

NW. They are between ca. 16 and 18m. long, and 5 and
5:5m. broad. Buildings III and IV have walls formed of
single posts while those of Building V had doubled
posts. Two or three tranverse partition walls can be
seen in Building V. All three buildings have straight
sides and rounded gables.

The number of sets of roof-bearing posts are 5,4, and
5 respectively. The three buildings are connected to one
another by fences but do not form a single building-
complex. It was unfortunately impossible to determine
which buildings were contemporary by stratigraphic
observations, so the interpretation of the relationship
between the three buildings can only be based upon the
ground-plan. Probably there are two building-complex-
es, each with a trapezoid courtyard. Fences consisting
of double posts can be followed for some 13m. north of
either gable end of Building III, the ends of which are
connected by another fence. Immediately north of this
complex is a fenced-in area of about the same size,
bounded to the north by Building V, and to the east and
west by rows of double posts which are direct continu-
ations of the fences pertaining to Building III. This
building-complex has a large opening in the north-east
corner, but this can be attributed to poor preservation

in this area. On the basis of the continuous line of the
fences, the two building-complexes are considered to
be contemporary. But it is uncertain where to place
building IV in this context.

Building IV is wholly inside the courtyard belonging
to Building III, and in the west ends right at the enclos-
ing fence. This implies that the building has been added
to this complex, but its slanting position relative to
Building III leaves it possible that this is a coincidence,
and that Building IV could be earlier or later than the
building-complex.

None of these three buildings have hearths or traces
of stalls, so it is impossible to say anything about what
functions the different parts of the buildings had.

About 20m. north of Building V is the last of the exca-
vated long-houses, Building VI. Unlike the others this is
not associated with any courtyard. It is aligned ESE-
WNW, and measures 25X5m. The sides were straight
and the gables rounded. The roof rested on 7 sets of
posts, and it can also be seen that there was an entrance
to the building in the middle of the southern side.

Besides the long-houses, there was also found a
sunken-hut, (excavation no. 1425) positioned between
Buildings V and VI. It appeared as a large oval feature
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measuring 3:35X2:95m., and 50cm. deep. The sides of
the pit were slightly curved inwards, and the bottom
was just about flat. A particularly pronounced and clear
post-hole was found at the east end, which went 46cm.
deeper down than the bottom of the sunken-hut, while
at the west end was a much disturbed feature which
possibly marks a post-hole. There was also an oval post-
hole about 18cm. deep in the middle of the hut. Loom-
weights of unburnt clay and a number of potsherds were
found in the fill of the hut.

FEATURES ASSOCIATED WITH IRON-EXTRACTION

As was described, the initial occasion for the excavation
was the discovery of some slag-pits. These features are
situated on the edge of the site in a row west of Build-
ings III-VI. There can therefore be no doubt that they
are contemporary with the buildings. 28 pits were in-
vestigated in all, with diameters varying from 50cm. to
1:05m., and depths between 10 and 50cm. The slag con-
tent varied from 3-5 to 156-5kg. In general the features
were in a very poor state of preservation. Either they
were largely ploughed out, or more or less disturbed.
Only in a few cases were larger lumps of slag found in
their original places. As far as one can judge, all the con-
structions are of the usual type, with a subterranean
collection-pit for the slag (see Voss 1962).

A lot of charcoal was mixed up with the slag in several
of the pits, together with bog-iron remains, rather small
amounts of charred straw, and more or less scorched
fragments of the furnace’s clay cover, including a piece
of the top of the funnel.

Remains of the funnel’s base could also be seen on
one substantial piece of slag, with the trace of one of the
air-vents. The associated slag-pit was totally disturbed
and tells very little about the construction of the
furnace, but a cross-section of the interface between the
funnel and the pit can be reconstructed from the piece
of slag (fig. 4). From the curvature of the piece of slag
the diameter of the furnace can be reckoned as about
55cm., and in its narrowest place the slag-pit was about
45cm. in diameter. Unlike other furnaces, there ap-
pears to have been no cylindrical section between the
upper and lower parts of the pit.

The site of this iron-extraction complex was well
chosen. The many meadow-lands of the area were un-
doubtedly rich in bog-iron. During the excavation, for

example, bog-iron was observed in the dredging of Kis-
bzk, some few hundred metres north of the settlement
site.

PITS, etc.

Besides the slag-pits and the post-holes a small number
of further features of varying sizes and depths were
found. All contained some potsherds and may therefore
be regarded as rubbish pits, although they could of
course have originally had another purpose. The pits
were particularly concentrated in the area south of
Building III.

ARTEFACTS AND THE DATING OF THE SETTLEMENT

Apart from the remains of iron-extraction activity, only
a very scanty find-material was produced by the excava-
tion. In the main it consisted of potsherds, but a few
iron fragments were also found, and a few burnt bones,
a glass bead, a loom-weight, bits of burnt daub, and
various grinding-, quern-, and whetstones. None of
these artefacts can be closely dated, however, and the



Fig. 5. Pottery from the settlement. d was found in the sunken-hut 1425, while b and e are from Building Il. The others are not associated with any features.

Scale 2:5. Drawn by Jgrgen Holm.

dating of the settlement is therefore based exclusively
on an assessment of the pottery (fig. 5).

As is usual on settlement-sites, the potsherds are
greatly broken up, and only a few pieces of pots have
been reconstructable. This has produced two small pot-
tery cups, vessels with a high neck and out-turned rim,
and large, globular vessels with a slightly flaring rim.
Particularly characteristic of the ornament are broad
grooves, and applied ridges with diagonal hatching can
be seen on one neck-sherd. But a very large part of the
material is undecorated. Looked at as a whole the mate-
rial has to be assigned to that broad group which is
generally reckoned as the pottery of the 4th. and 5th.
centuries. If the absence of characteristic 5th.-century
elements such as narrow beakers with tripartite profile,
vessels with pierced horizontal lugs, and vessels with
high shoulder is taken into account, the find belongs to
the first half of this period, although the scanty artefact-
material does not encourage one to make a particularly
close dating.

In contrast to the pottery, C-14 dates of charcoal
from four of the slag-pits however indicate a slightly
later date for the settlement:

K-3846 (Slag-pit 533) : 1510 + 70 BP.
K-3847 (Slag-pit 532) : 1560 % 70 BP.
K-3848 (Slag-pit 1363): 1500 + 70 BP.
K-3849 (Slag-pit 1370): 1550 % 70 BP.

Following Clark’s calibration (Antiquity 1975) the dates
fall into the calender years between 420 and 470 A.D.,
while the same datings following Stuiver’s calibration
(Radiocarbon 1982) become a little later: 435-555 A.D.
(3). The samples’ own age must be added to this, which
it has not been possible to say anything about.

If one takes the margins of uncertainty of both pot-
tery dating and C-14 dating into account the divergence
between the two forms of dating is not alarmingly large.

CONCLUDING REMARKS

The buildings at Mglleparken fit nicely with the in-
creasingly large number of buildings from the 4th. and
5th. centuries which have been excavated in southern
Jutland in the last 25 years. Molleparken has in particu-
lar many features in common with the extensive 4th.-
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and 5th.-century settlement at Vorbasse. This is not
just a matter of the size and form of the buildings, but
also the whole character of the site. Thus Mglleparken’s
regular building-complexes (Buildings I/II) with a
long-house and (?) a smaller out-house are paralleled in
several places in the Vorbasse settlement, and the pecu-
liar fence construction, with heavy posts on the inside,
also has close parallels at Vorbasse (4).

The most important economic foundation for the
Maolleparken settlement was undoubtedly animal hus-
bandry. Although no signs of stalls were found in any of
the buildings, the situation alone, close by good pasture
lands, shows that animal husbandry must have had
great significance. A secondary activity was iron-
extraction in furnaces. For this too the area has the
natural prerequisites. The surrounding meadows pro-
duced bog-iron, and the meadows of the area were
probably rich with trees for charcoal-production. The
combination of animal husbandry and iron-extraction
is again paralleled at Vorbasse, and also on other
newly-found settlement-sites of the 4th. and 5th. centu-
ries.

Translated by John Hines

Steen Wulff Andersen, Flemming Rieck, Haderslev Museum, Dalgade
7, DK-6100 Haderslev

NOTES

1. Haderslev Museum parish register no. 71, Legumkloster parish (Lo
herred, Tonder a.). The find was discovered by Niels Sterum. The
excavation was financed by Legumkloster Kommune. Gunhild
Busch, Jergen Christoffersen, Ole Gren, Jorgen Holm, Flemming
Rieck, and Niels Sterum took part for varying lengths of time.

2. A corresponding structure is known from Vorbasse, cf. Hvass 1978 p.
64f.

3. According to a letter from the Copenhagen C-14 Dating Laboratory
of 3-1-83. Thanks are given to Dr. Henrik Tauber for permission to
publish the results.

4. cf. note 2.

REFERENCES

Hvass, S. 1978: Die volkerwanderungszeitliche Siedlung Vor-
basse, Mitteljiitland. Acta Archaeologica vol. 49. Copenhagen.

— 1979: 5 irs udgravning i Vorbasse. Mark og Montre 1979, Es-
bjerg.

— 1980: Die Struktur einer Siedlung der Zeit von Christi Ge-
burt bis ins 5. Jahrhundert nach Chr. Studien zur Sachsenfor-
schung 2. Hildesheim.

— 1983: Vorbasse. The Development of a Settlement through
the First Millenium A.D. J.D.A. vol. 2.

JENSEN, S. 1978: Overgangen fra romersk til germansk jernal-
der. Hikuin 4. Arhus.

Voss O. 1962: Jernudvinding i Danmark i forhistorisk Tid (Pre-
historic Iron Smelting in Denmark). Kuml 1962. Arhus (1963).



Journal of Danish Archaeology vol. 3, 1984, pp. 177-186

Tiles and Coastal Trade

A Contribution to the Economic Life of
South-East Funen and Langeland during the Renaissance

by JORGEN SKAARUP

The knowledge of the noble art of tile making seems to
have reached Denmark around the middle of the 12th
century when master builders and tile makers recruited
from Northern Italy have in all probability been our
teachers (E. Mgller 1964: 11). The new building ma-
terial was surprisingly quick to catch on among the big
builders of the period: King, church, and nobility. This
has undoubtedly been due to the huge and easily avail-
able deposits of clay. The tractability of the clay in com-
parison to the traditionally rigid building material
hitherto used, granite and chalk, has probably also
played its part.

Churches, monestaries and castles sprang up by the
hundred, and towards the end of the Middle Ages com-
moners also began to build brick houses in several of
the major Danish towns. The consumption of tile and
brick must have been huge and must have formed the
basis for the subsistence of numerous tile makers.
Many of them seem to have been itinerant and have
travelled from building site to building site, erecting
their kilns where they were needed (cf. A. Steensberg
1962: column 115).

However, prior to the end of the Middle Ages perma-
nent tileworks had also been erected in connection with
feudal castles, towns, and a few large manor houses (V.
Liitken 1909: 75 and 163, H. Johannsen and E. Mgller
1974: column 152, J. Jensen 1977: 27). These tileworks
or brickyards, some of which were in use well into the
17th cent., were always placed in areas rich in clay and
with fuel available from the neighbouring forests.
Furthermore, tileworks connected with feudal castles
and manor houses seem generally to have been located
s0 as to facilitate embarkation from a landing stage in
the immediate vicinity (B.A. Hansen and M. Serensen
1980: 221 f.).

This is worth notice, for whereas a substantial part of
the medieval tile production seems to have taken place
at the individual building sites when a demand arose as

o
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Fig. 1. Map of east Funen and Langeland showing finds connected with
the brick making industry in the 16th and 17th centuries in the area
around the southern part of the Great Belt. 1: Tileworks. 2: Brick-loaded
wreck. 3: Site of embarkation with landing stage. Atthe top, atthe bottom
of Kerteminde inlet is Ulriksholm, one of the customers.
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Fig. 2. Craft and Boier. The craft is a single-masted sprit-rigger, whereas
the somewhat larger boier is twin-masted with a square-rigged mainmast
and a lateen rigged mizzenmast. From old print.

already mentioned, this pattern seems in many cases to
have been discontinued during the 16th and 17th cen-
turies. The success of the Reformation during the first
half of the 16th century did indeed put a stop to the
ambitious church and monestary projects, but it also
involved the transfer of huge resources to the King and
the nobility. This transfer of resources and the general
prosperity of the Danish Crown and nobility during the
16th and the first half of the 17th centuries seem to have
created the basis for a commercial tile production. The
growing wealth among the upper echelons of the com-
monalty may also have played a part. At any rate the
Crown and the nobility as well as the commonalty in-
vested their profits in prestige building projects.

Langeland and South-east Funen were among the
areas that profited by the demand of tilework products
during the Renaissance. Both areas are reasonably
wooded, have excellent clay deposits, and have easy
access to the Great Belt and the sound between Funen
and Langeland whence the products could be embark-
ed. Thus all basic conditions for Renaissance tile pro-
duction have been present, and the presence of nume-
rous kilns and old clay pits indicates that they have
been exploited (fig. 1).

The central location of this area has probably also
been of some significance. The tilework products must
almost exclusively have been sent by sea route, and as
will appear from the following, already at that time
there were enterprising, local shipmasters whose ves-
sels have been able to carry the heavy loads to destina-
tions all over the realm. Overland transport must have
been out of the question. The carts and wains of the pe-
riod could only contain around fifty bricks (J. Koch

1973: 6), and the primitive roads were not suitable for
heavy haulage.

The extensive tilework production in South-east
Funen and Langeland is mentioned several times in the
written sources handed down to us (V. Litken 1909:
163, J.P. Trap 1957: 857, J. Jensen 1977: 27 £.). On
Langeland the Crown with its feudal holdings seems to
have played an important part in the brick making
industry. The large tileworks Botofte at Tranekazr
Castle is first mentioned towards the end of the 15th
century and seems already at that time to have made
bricks for building activities elsewhere in the country.
In South-east Funen tilework production seems to have
started during the 16th century on the initiative of two
local noblemen. Here, as well as on Langeland, there
have been tileworks owned by commoners in the 17th
century and probably earlier.

The 16th and 17th centuries were the heydays of the
brick making industry in South-east Funen and Lange-
land. Subsequent disasters of war and deforestation
seem then to have put a stop to the industry, and from
about 1700 and well into the 19th century imported
bricks from Liibeck and the numerous tileworks in
Schleswig seem to have ousted the local industry from
the market (Cf. E. Mgller 1964: 14).

Whereas the brick making industry in the country as
a whole as well as in this particular area has been
reasonably well elucidated by the discovery of nume-
rous kilns and by the written references, we have
hitherto known next to nothing about the vessels in
which the bricks were shipped. Stray comments in the
written sources and a few illustrations of cargo vessels
of the period have been just about all. However, as re-
gards South-east Funen we are in the fortunate position
of having a preserved building account supplying us
with detailed information about the extensive shipping
of bricks and about the numerous people engaged in
this trade (J. Jensen 1977: 9 f.).

The building accounts concern the manor house Ul-
riksholm near Kerteminde, the construction of which
was begun by Christian IV in the 1630s and continued
during 164447 after he had presented the estate to his
favourite son, the adolescent Ulrik Gyldenlave (V. Lo-
renzen 1963: 127-40). A total of 1,200,000 bricks were
used, all purchased on South-east Funen. The sellers
were partly noblemen who had their own kilns such as
Tenne Friis of Hesselagergaard and Henning Valken-
dorff of Tiselholt, and partly commoners such as the
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Fig. 3. Air-photo of the Lundeborg area. Atthe bottom the Lundeborg fishing hamlet and its harbour are shown. Top left the manor house of Hesselagergard
and the river Tange on its way to the Great Belt. Slightly south of the mouth of the river, roughly in the middle of the sea section of the picture, the old
landing stage is shown as a dark shadow across the sand bars. The dark shadows further out indicate the two wrecks, the heaps of ballast stones etc.

Airphoto by U.S. Air Force 1954,
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Fig. 4. Samples from the Lundeborg brick makers’ line of production.

brick makers of Oure and Hesselager parishes. Among
the latter, three are said to have lived in Lundeborg,
among them brick maker Jens Rasmussen, one of the
big producers. The transport, usually by ship from
nearby sites of embarkation, was on occasion under-
taken by the brick makers themselves or otherwise by
local shipmasters with good Danish “sen”-names. We
know little about the vessels. The classifications
“boier” and “craft” are mentioned, and one single
ship’s name has also survived: the Fortuna. Of the two
types of cargo vessels undertaking the Scandinavian
coastal trade well into the 18th century the “craft” was
the more common. Both were small, usually clinker
built vessels with a rather simple rigging (fig. 2).

In 1973 in the Great Belt off Lundeborg a brick loden
wreckage was found which was relatively soon recog-
nized as a craft (J. Skaarup 1980: 63 £.). The wreck was
examined by archaeologists from Langelands Museum,

who became interested and decided to investigate
further. The results were beyond all expectations. In
the course of the ensuing years they learned of another
6 wrecks with brick loads in the water off Langeland. It
has been possible to locate and examine five of them.
They have all turned out to be of the Late Medieval/
Renaissance period, and most of them belong to the
‘craft’ type.

Along with the examination of the wrecks investiga-
tions have been carried out to locate kilns, old clay pits,
and sites of embarkation. On Langeland alone at least
12 sites of brick making that seem to have been in use
during the Renaissance, have been established so far
(fig. 1). Three sites of embarkation dating from the
same period with remains of stone landing stages sur-
rounded by dropped or discarded bricks have also been
located and examined. One is located at Brunegaarden
near the Northern tip of Langeland, and the other two
are located off the manor houses of Tiselholt and Hes-
selagergaard, the very estates mentioned as major con-
tractors in the Ulriksholm accounts (J. Jensen 1977:
27). At all three localities kilns and clay pits have also
been found.

The site of embarkation at the mouth of the river
Tange slightly north of Lundeborg, approx 1.5 km SE of
Hesselagergaard (fig. 3.) is the most thoroughly investi-
gated of them. Amateur divers from Funen located a
large landing stage at a right angle to the coast line, and
streching out to a depth of one metre. Spread over a
considerable area of sea-bottom around the landing
stage were found large quantities of bricks and sherds of
unglazed black pottery. The tilework represents many
different types (fig. 4) and suggests, as does the pottery,
a varied line of production, which can be assigned to the
16th and 17th centuries.

Due to shallow water only barges and lighters can
have been loaded from the landing stage. Barges and
lighters must have taken the loads out to the boiers and
craft waiting at anchor at some distance from the shore
— exactly where is indicated by the heaps of discarded
ballast stones on the sea-bottom, often surrounded by
fragments of brick dropped during the loading. These
heaps also bear witness to the unilateral character of
the local trade. It has apparently seldom been possible
for shipmasters to secure cargoes for the landing stage
at the River Tange.

It seems at least four of the brick-loaded wrecks in the
waters between Langeland and Funen-Taasinge-Aerg
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Fig. 5. Fragment of an oak rib from a brick-loaded Renaissance wreck located in the Ristinge causeway between Langeland and Arg. The fragmentis 120

cm long.

belong to the craft type. They are as follows: 1) a com-
pletely fragmented clinker built wreck loaded with
large medieval bricks and pantiles which foundered in
the Ristinge channel (fig. 5) — the old, now sand blocked
channel between Langeland and Aerg (fig. 6), 2) a small
clinker built oak vessel with a load of large medieval
bricks, which foundered in the Praestegaard Bay, and 3
and 4) two partly preserved, clinker built wrecks loaded
with large medieval bricks and pantiles respectively,
which foundered off the site of embarkation at Lunde-
borg. In the Lunke Bay at Taasinge there is furthermore
a brick-loaded wreck we know very little about (V. Jen-
sen 1982; 80), and on the dangerous stone reef off the
island of Vresen is a second one. These are probably
also foundered craft.

A large fragment of the forebody of a carvel built ves-
sel loaded with large medieval bricks and with upto
40 cm wide oak planking has also been discovered at
Drejet off Are. It is possibly the wreck of a boier. At any
rate it shows that vessels with a larger cargo capacity
than craft also took part in the brick traffic of the 16th
and 17th centuries.’

The two wrecks at Lundeborg, lying at a depth of 2.5
to 5 m. and approximately 100m from each other, are of
special importance to the elucidation of the craft type.
Both vessels seem to have foundered fully loaded, prob-
ably due to sudden shifts of wind that may easily have
fatal consequences at an exposed anchorage. The craft
must have arrived at the site of embarkation in ballast.
Their discharged ballast stones still lie in piles on the
sea-bottom close to the wrecks.

The wreck closest to the coast was heavily damaged
by the passage of time. Currents, ice drift, and ship-

worm had long since removed all exposed parts, and
only the sand-covered remains of the starboard side of
the stern was left (fig. 7). At the sea-bottom, half buried
by sand lay the remains of the ship’s load: large quanti-
ties of large, red, medieval bricks, and a few pantile
fragments.

By means of an injector-pump the sand was removed
and the preserved portions of the wreck laid bare. It was

7 A e ST i 8. S R O N L B o R e

Fig. 6. Section of President of Charts Jens Sgrensen’s chart of the Western
Baltic from 1692. The chart shows a.o. the depths of the navigable
causeway beween Langeland and 4rg. Furthest to the NE the island of
Vresen is seen with the long stone reef to the south.
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Fig. 7. Section of interior hull of brick-loaded wrecked craft at Lundeborg
(Photo by P. Glud).

Fig. 9. The forebody of the craft with the repaired oak keel surrounded by
pantiles from the load. On either side of the rabbets on the same level
remains of the side-planking are just visible (Photo by P. Glud).

thus established that these were the remains of a clinker
built oak vessel whose strakes were fastened to the ribs
by means of heavy wooden nails. It must have been a
rather spacious and beamy vessel. According to the
strake and rib measurements the vessel must have had
alength of 15-20 m and a beam of 46 m.

In spite of the poor condition of the wreck the ex-
posure of the inside of the hull revealed cordage and
movables, preserved because the wreck was covered by
sand soon after the vessel foundered. Of importance to
the dating were the sherds of several pipkins, a pitcher
(?) a couple of bowls with handles, earthenware dishes
with beautiful brown, green, and yellow lead glaze —all

[ . . i + i £ 4 -

Fig. 8. The stern of the best preserved Lundeborg wreck. The ruler shows
where the sternpost has been fixed to the preserved keel. To starboard
and port the collapsed side-planking is shown partly covered by pantiles
(Photo by P. Glud).

Fig. 10. U-shaped beech truss bow found along with tholepins from the
boat.

of them Renaissance types, probably deriving from the
17th century. Signs of wear suggest that these are the
crew’s cooking utensils. The victuals to be prepared in
these earthenware vessels are probably represented by
a hog bone. A rather large collection of delicately woven
scraps of textile, probably the remains of a piece of gar-
ment, two unfortunately quite brittle leather shoes, and
scraps of knitted material (stockings?) suggest the haste
with which the crew has had to leave the sinking vessel.
Likewise the crew has probably been compelled to leave
behind a delicately worked wooden marline spike.

The other Lundeborg craft had foundered in deeper
sea and is considerably better preserved a.o. because
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Fig. 11. Survey map of the pantile-loaded Lundeborg craft. Jargen Skaarup del. 1:100.

the load consisting of pantiles and small amounts of flat
tiles and bricks still covers large sections of the hull. On
the other hand this has also considerably restricted the
possibilities of investigation. For the removal of the
load would invariably expose the wreck which would
soon disintegrate unless it were raised and preserved,
and this costly solution is unfortunately not realistic at
the present.

The bow of the craft, which was turned towards SW
when she foundered, is not covered by the heavy and
compact load of tiles and bricks, and was thus some-
what damaged as were the upper parts of the hull that
were free of the load and thus exposed to currents and
seas. The stern has probably been pressed out already
at the loss of the craft when the heavy load of tiles

roused into the stern of the craft. Apart from these
defects the major part of the hull seems to be intact
though almost completely leveled due to the weight of
the load (fig. 11).

As was the case with the first mentioned Lundeborg
craft the hull is made of rather thin oak planks held to-
gether by iron nails and fastened to the oak ribs with
heavy wooden nails. In accordance with Scandinavian
tradition it is clinker built, i.e. the planking overlaps
like roof tiles. The Mediterranean fashion of laying on
the planking with the edges together instead of overlap-
ping thus forming a smooth side, the so-called caravel
building named after the Portugese caravels, was how-
ever beginning to gain popularity in Scandinavia to-
wards the end of the 15th century. But it seems not to
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Fig. 13. Ornamental bone fittings found in the forebody of the best-
preserved of the Lundeborg wrecks. The biggest one is 8.9 cm long.

have been used in small Scandinavian cargo vessels and
fishing boats until fairly late. In both building methods
the seams of the planking were caulked with tar-soaked
hemp or wool. This was also the case with the Lunde-
borg wrecks.

After the partial exposure of the keel and floor tim-
bers it was noted that the bows and stern of the craft
were flared and had a slender underwater section, so
they have probably been very seaworthy. The stern
seems to have been straight, but with the sternpost mis-
sing, it is impossible to say whether the vessel has been
sharp-sterned or has had a transom stern (Fig. 8). The
heavily disrupted forebody yields no trace of the bow,
but judging by contemporary illustrations the stem has
probably been slightly raked. In the forebody the keel

Fig. 14. Pipkin (a), fragment of dish (b), and bow! with handle (c), all
glazed on the inside. Found in the pantile-loaded wreck at Lundeborg.
1:3.

showed signs of heavy repairs that must have weakened
the ship’s hull considerably. The vessel seems to have
run aground at an earlier date, which has necessitated
major repairs including the replacement of the fore-
most 4 to 5 m of the keel. Today this section of the keel
is missing (fig. 9).

There is nothing to suggest that the vessel has had a
superstructure. The hull has probably been open like a
boat, perhaps with the exception of a decked forecastle
to give shelter to the crew and their personal belong-
ings. Supplies and cooking utensils have probably also
been kept here.

The heavy load has not rested directly on the plank-
ing of the vessel. Like most other cargo vessels the small
craft has been equipped with a solid inner lining, in this



Fig. 15. Fragments of black earthenware pot found off the stern of the
pantile-loaded wreck. Diameter 26 cm.

case made of one inch fir planking, to prevent the load
from contacting and damaging the hull planking.

The preserved sections of the hull make it possible
for us to safely determine the length of the craft to 16 m.
The beam seems to have been between 4 and 5 m. Fully
loaded the craft has had a draught of less than 1.5 m,
which explains why this type of vessel was so widely
used in the shallow waters of Northern Europe.

Little was left of the vessel’s rigging, as could be ex-
pected. Traces of wear and preserved pieces of cordage
seem to indicate that a U-shaped piece of delicately
worked beech and with perforations at both ends must
be a truss bow fastening the spar or yard or the upper
edge of the sail to the mast (fig. 10). Among the finds
deriving from the vessel’s standing and running rigging
should be mentioned a couple of beautifully preserved
wooden blocks, cleats used for fastening the sheets, a
wooden deadeye with traces of a surrounding iron ring,
and large quantities of cordage including remnants of a
three-stranded, short-spliced hemp rope. An approx. 4
m long but only 9 cm wide pole found outside the wreck
seems too slender to have been a spar. It may possibly
have been a sprit. Unfortunately none of the finds
enable us to determine whether the craft was square-
rigged or sprit-rigged. Next to the craft the remains of a
small boat were found, probably used when loading and
unloading.

The well-preserved load, mainly consisting of pan-
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Fig. 16. Spoon made of spindletree wood, measuring 16.5 cm. The end
of the handle is shaped like a stylized achorn. From the forebody of the
pantile-loaded Lundeborg wreck.

tiles, has made it possible to estimate the cargo capacity
of the craft. The tiles are still stacked in long, tightly
packed rows along the vessel. The load sems originally
to have consisted of 15 parallel rows composed of three
or four layers on top of each other, covering a volume of
approx. 4 X 8-9 X 1 m. With an average of 32 bricks per
running metre the number of pantiles can be estimated
at a minimum of 12,000. The weight of a pantile is on an
average approx. 3 kg., so the entire load including
bricks and flat tiles has been around 36 tons. So this ves-
sel is among the larger ones, for the reference material
mentions vessels carrying only one third of this weight.
The 12,000 pantiles may very well derive from one
single firing in one single kiln. Pantiles are brittle and
cannot be stacked as tightly as bricks; and most of the
large kilns of the period were able to bake 30,000 bricks
at a time (H. Johansen and E. Meller 1974: sp 152).
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Judging by the dimensions of the vessel and the
limited information about cargo ships of the period
found in the written sources, the crew has consisted of
hardly more than two or three men besides the ship-
master. It seems that the crew has lived in the forebody
of the vessel where the remains of clay pipes and shoes
have been found along with bone fittings probably used
as ornaments on knife handles and sheaths (fig. 13).
The vessel’s oaken water-barrel has also been placed
before the mast as were the cooking utensils, which
once again consisted of glazed pipkins, bowls and
dishes (fig. 14). The supplies for this abruptly curtailed
voyage seem to have been copious. According to Ulrik
Mghl’s bone determinations the galley has probably
contained beef, lamb, suckling pig, and horse meat.

On the basis of the seperate findings the two Lunde-
borg craft can be assigned to the first half of the 17th
century. As such they belong to the latter part of the
history of the site of embarkation and may have been
owned by some of the shipmasters mentioned in Chri-
stian IV’s building accounts. The deliveries to Ulriks-
holm during 164447 have probably been one of the
Lundeborg tile makers’ last contracts. A few years later
the Swedes sacked the country and destroyed a.o. the
active tilework industry at Lundeborg. The devastation
seems to have been so thorough that production was
never started again (J.P. Trap 1957; 857).

The coastal trade clearly felt the slump. The partial
disappearance of the tile loads hit only one aspect of the
activities of the cargo vessels, though. The farmers and
fishermen of Southern Funen and surrounding islands
traditionaly carried out an extensive coastal trade,
sailing food stuff to the towns in Northern Germany
and Schleswig-Holstein and bringing back steel, salt,
and hops, etc. The idea was that the owner of the craft
might sell his own products and bring back goods for
his own usage. These privileges were (naturally) often
misused and as such an insult and injury to the area’s
chartered towns, who with franchaise in hand sought by
all means to halt the trade — never to succeed (H. Berg,
L. Bender Jorgensen & O. Mortensgn 1981: 173f.). In
spite of war and crisis the coastal trade seems to have
survived and has formed the background for the expan-
sion of the sea trade in the South Funen area during the
next centuries.

Translated by UL S. Jorgensen

Jorgen Skaarup, Langelands Museum, DK-5900 Rudkgbing.

NOTE

1. The wrecks have been entered in the records of Langelands Museum
under the following numbers: LMR 11316, LMR 9712, LMR 10125,
LMR 11199, LMR 11241, and LMR 8334.
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A Contribution to the Evaluation
of Archaeological Field-Surveying

by JORGEN A. JACOBSEN

INTRODUCTION

In recent years field-survey (reconnaissance) has been
of increasing importance to the archaeological collect-
ing of data, partly in connection with purely scientific
prospecting projects, partly to an increasing extent, as
part of the archaeological rescue work made possible by
the Conservation of Nature Act of 1969. A number of
archaeological investigations carried out in connection
with big-scale road constructions have now been termi-
nated and made accessible for further treatment. The
material from this store of data now available gives pos-
sibilities for a critical evaluation of reconnaissance as
an archaeological work method. The following pages
are to be seen as a contribution to an evaluation of this
kind, and - at the same time — as an invitation to a
methodical debate, making use of future experience in
the practice of reconnaissance.

The material on which the present article is based,
originates from the investigations of the East Jutland
motorway, the motorway of East Funen, and from a
smaller road project on Southwest Funen (Andersen,
N.H. 1977, Jeppesen and Thrane 1979) (1) The investi-
gated test area totals 2.45 sq.km, inside which 116 pre-
historic phenomena of widely varying type and extent
were observed (2). A total of 41 localities were later
made the subject of excavations. These localities were
selected according to rather varied criteria, however,
mainly due to expectations originating from research
problems of current interest. From a methodical point
of view consistent trial excavation at all localities would
have been the most informative, but for obvious reasons
hardly practicable. As a supplement to and in support
of the observations from these areas, data from the pro-
specting project on Southwest Funen have been fre-
quently used (see Thrane 1976 p. 5-17, Thrane 1978 p.
108-119).

To illustrate the applicability of reconnaissance to
the archaeological collecting of data, the above men-

tioned material has been confronted with the following

questions:

1. What is found by surface survey and what is missed?
The question concerns types of material as well as
types of subsurface deposits.

2. Which factors inherent in the landscape might bias
the observations either negatively or positively?

3. How precise are the datings of surface material —are
they operational?

4. To what extent are the datings of surface material in
accordance with the datings of the excavated ma-
terial?

5. Are there any alternatives to reconnaissance?

1. WHAT IS FOUND? — TYPES OF MATERIAL AND
ARCHAEOLOGICAL REMAINS

In order to sort out the indications of prehistoric acti-
vity which dominate surface collections, a comparison
is made between observations from the 3 test areas,
supplemented with registered material from the South-
west Funen investigation.

In spite of considerable mutual variations, it is ob-
served that flint and combinations of indicators includ-
ing flint are predominant — this is hardly surprising.

The reason is obviously that the material resists dis-
integration as well as damage caused by agricultural
activity. The significant dominance of flint in the sur-
face material clearly has predictable consequences on
the representation of finds, it tends to lead to a skew-
ness in datings: finds from the later prehistoric periods,
which mainly manifest themselves by surface finds of
sherds, might be expected to be underrepresented in
the material, as indicated by table 2. Concurrent obser-
vations have been made in connection with the Scanian
Hagestad-prospecting project (Stromberg 1978 p. 7). In
the regional surveys from West Jutland and Northwest
Zealand conducted by Th. Mathiassen, Stone Age ma-
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Fig. 1. Dominating categories of finds in surface collections. Pia Vallg del.

terial dominates to the extent of 91.46% and 94.49%
respectively, calculated from the total collection of
finds. However, Mathiassen’s material is not quite
comparable with the material treated here, as he in-
cluded registrations of private collections — inspite of
that, though, the trend is evident (Mathiassen 1948 and
1959).

As sherd-producing finds predictably might be
underrepresented by reconnaissance, it seems essential
to explain how far the phenomenon is due to the rate of
decomposition of prehistoric pottery: Whether recon-
naissance early in the season contributes to a higher fre-
quency of sherds than in the months of spring, when
field surfaces have been exposed for a longer period to
precipitation and heavy variations of temperature.

To examine the question a test has been made on the
basis of surface finds from the Southwest Funen pro-
ject. All surface finds which can be ascribed to specific
months of reconnaissance have been included, a total of
637 surveys, of which 248 were sherd producing (see
fig. 2).

Taking into account a possible bias caused by ex-
treme conditions of climate or precipitation in a single
year or more, the test material includes the years from
the initiation of the project until now, i.e. 1973-1980.
If distributed over the 3 periods of reconnaissance,
autumn {October-December), winter (January-Febru-
ary), and spring (March-April), the sherd producing
finds show the following distribution: autumn 55, win-
ter 52, and spring 141. If these observed values are con-
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Fig. 2. Left: Reconnaissance activity in the SW-funen area 1973—1980. Pia Vallg del. —Right: SW-Funen. Graphical representation of the distribution of
sherd-finds during the season of reconnaissance in the years 1973—1980. Pia Vallg del.

fronted with an expected distribution, based on a null
hypothesis postulating an even distribution throughout
the season, no significant difference between the ex-
pected and the observed variation in sherd frequencies
is found (3.).

According to test 1., the chance of finding prehistoric
sherds on the surface does not seem dependent on the
period of reconnaissance. The question arises, how-
ever, as to how far this is equally valid for finds of pot-
tery from all 3 pottery producing main periods in pre-
history. It would thus be reasonable to assume that pre-
cipitation, frost and large changes of temperature
would rather quickly cause the decomposition of the
generally fragile Neolithic, partly Bronze Age ware,
whereas the more resistant ware from the Iron Age

might be expected far better to be able to withstand the
actions mentioned. Furthermore, it might even be ex-
pected that the Iron Age ware would be seen better by
reconnaissance in spring as a result of prolonged wash-
ing. On the basis of the previously mentioned material
from Southwest Funen, the distribution of sherds over
the different prehistoric periods throughout the survey
season has been visualized graphically in fig. 2 (values
per month are shown to the right). According to the
graph, the proportion of Neolithic/Bronze Age sherds
is seen to decline considerably in the winter towards the
end of the survey season, whereas the tendency for the
Iron- and Viking Age ware (Baltic ware) deviates
markedly: the same frequency both in autumn and
spring, broken by a rather inexplicable decline in the
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Fig. 3. The increase in megalithic graves and graves/cemeteries of the
Bronze- or Iron Ages without visible monument. The parishes of Dreslet-
te, Harby and Flemlgse on SW-Funen after the initiation of systematic
reconnaissance in 1973 (cemeteries containing several urns counted as
one unit). Pia Vallg del.

middle of the season. The increasing part of undatable
sherds might be interpreted, with caution, as a rising
amount of Iron Age ware in disintegration. To estimate
how far these observations can be statistically sup-
ported, the material has been subjected to a X>-test.
The starting point for this is a null hypothesis postulat-
ing that the ratio between the different periods’ share of
sherd finds does not show any significant mutual varia-
tion, but a stable mutual ratio throughout the season.
An X2value of 15,232, with 4 degrees of freedom
gives a probability between 0.01 and 0.001, that is —ad-
mitting less than 1% of occurrences, where the situation
analyzed would come out by chance (Dalton a.o. 1972,
Appendix 4). The test clearly rejects the null hypo-
thesis, thereby supporting the observed tendency on
the graphs. As seen, the finds of sherds of Neolithic/
Bronze Age ware mostly suggest the rejection of the
null hypothesis, in favour of the above mentioned as-

sumption that there is a decreasing proportion of this
ware towards the end of the survey season. The reason
why the ratio between observed and expected distribu-
tion of Neolithic/Bronze Age ware is more positive in
the winter months, may be because sherds have by that
time gained optimal visibility from washing. Admitted-
ly, the test method and numerically rather limited ma-
terial prevent sweeping conclusions from being drawn.
Yet these observations will perhaps be of future interest
for reasons which will be mentioned.

In consequence of the stated predominance of flint in
surface material, settlement indicators are the prevail-
ing types of finds. In the road project material the few
instances of surface finds interpreted as burials have all
been discovered by virtue of features in the terrain such
as mounds (1780, 1793, 1794, 1831). The degree of cer-
tainty for the identification is suggested by the two
finds of lowest rank shown in table 1! The clearest cate-
gory of burial finds is presumably megalithic barrows,
the discovery of which is promoted by indications like
large, ploughed up stones and calcinated flint. In fig. 3
is shown the increment of megalithic graves since the
start of the survey in 1973 in the intensively surveyed
parishes of Dreslette, Flemlase, and Harby on South-
west Funen. In addition fig. 3 shows the increase of
finds of moundless grave sites during the same period.
Although subject to a considerably higher degree of
chance discovery, the increase in this category of finds
is evidently furthered by reconnaissance as well. In the
motorway material, the degree of chance is illustrated
by the site FSM 4100 (see table 2).

2. THE INFLUENCE OF LANDSCAPE FACTORS

Field conditions. Field surfaces covered by crops, no mat-
ter of what kind, are clearly an obstacle to a favourable
survey result. In Mathiassen’s surveys, large parts of
the areas were covered by crops (Mathiassen 1948, p.
7). Concerning the motorway on Funen, about 3.5 out
of 12.55 km of road line were grass-covered; this was an
obstacle to the efficiency of the field survey. Similar
conditions were found in the East Jutland area. On Fu-
nen experimental sampling by ploughing in some of the
grass-covered areas proved unsuccessful, presumably
because a great deal of surface washing is a prerequisite
for optimal conditions of visibility (e.g. Thrane 1978, p.
111). Due to the duration of the project in Southwest



Funen, it was possible to wait for the best field condi-
tions: field surfaces ploughed in the autumn and ex-
posed to precipitation for some time.

Soil types. The investigated stretches of road are all
situated in regions covered by the last glaciation, and
the results of investigations here can hardly be held
valid for areas with a different geomorphological
character. Here heavy clay soils are the dominant soil
types. It is the experience of the author that no existing
map material gives sufficient information about soil-
type differences as even minor areas contain quaternary
— geological variations - to a considerable extent. This
applies to the formerly published geological soil maps
(Bornebusch and Milthers 1935), as well as to the newly
elaborated soil classification maps of Denmark, which
are the most relevant for archaeologists (Ministry of
Agriculture 1979). The latter, however, must be charac-
terized as being sufficiently detailed for settlement
studies at a regional level (as e.g. Jensen 1979). For the
purpose of survey projects, the soil classification done
by the field worker on location is the only adequate pro-
cedure. The higher degree of subjectivity is presumably
compensated for by far more detailed data. In the mate-
rial treated here, descriptions of soil-type conditions
made by the field surveyor or excavator have been ex-
clusively used. Concerning the South-west Funen pro-
ject, soil-type differences are recorded within every
single survey area — usually every field. In spite of the
fact that prehistoric pottery found in heavy clay soil is
generally in a rather bad state of preservation, there
does not seem (according to table 1) to exist any cor-
relation between soil type and the discovery of the diffe-
rent categories of surface finds.

Slopes and erosion: Veiling and revealing factors in surveys. As a
factor obviously distorting survey results, the humanly
created influence on the relief of the terrain must be
mentioned — more precisely the effects of erosion. A
comparatively flat surface is unlikely to be exposed to
any erosion caused by agriculture in later times. In
areas of this kind, the only critical factor concerning the
discovery of artefacts and constructions is presumably
the depth of topsoil. Quite the opposite is the case in
undulating terrain, where the depth of topsoil and relief
seem far less stable. During surveys on Southwest
Funen, characterized by a rather hilly landscape, it has
frequently been proved that agricultural activity is con-
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stantly the cause of soil movement from the higher
ground to the lower.

The term “constructions” is used here to describe
archaeological remains such as ancient monuments,
traces of settlement, graves, pits, etc.

When examining field maps in the scale of 1:2,000 on
which such observations are routinely noted, it ap-
peared that 44 of 224 completed maps (scarcely 20%)
had notes of uncovered, ploughed up subsoil material.
Presumably the phenomenon has been accelerated by
the mechanization of agriculture and the introduction
of deep-ploughing during the 1950’s (See Strémberg
1978, p. 11 and Thrane 1974).

The consequences of this artificial erosion are not
hard to predict: the removal of high-lying constructions
(e.g. the well-known over-ploughed mounds), and the
veiling of artefacts/constructions in low-lying situ-
ations. An increasing depth of topsoil downwards in
sloping terrain was detected at 11 of the test-excavated
localities. One of these sites had an apparently se-
condary deposit of burnt, brittle stones, whereas 3 other
sites turned out to be far more extensive than estimated
from the surface. One of these even contained finds
dating from a period not indicated by surface observa-
tions.

An observation made during a systematic test pit
sampling on Northeast Funen indicates the existence of
quite a different kind of veiling phenomenon. There ap-
peared to be a man-made increase in the layer of top-
soil, apparently a result of intensive manuring within a
short radius of agrarian settlements. In the case men-
tioned, an extensive topsoil layer at a depth of 40-60 cm
covered a Roman Iron Age site and a Bronze Age settle-
ment, which had not been discovered during the pre-
ceding intensive surface survey. Unlike localities ex-
posed to erosion, the topsoil depth here decreased to-
wards the lower parts of the area (Jeppesen T.G. 1978,
p. 104). In the test material treated, similar observa-
tions have not been made, which may be due to the
localization of motorways. Whereas the gradual disap-
pearance structures due to erosion can be expected —
and has been observed — the phenomenon does not
seem to be accompanied by any appreciable horizontal
dislocation of the artefacts. As regards flint artefacts, it
is obvious that while pits and structures are being de-
stroyed by the plough, the flint itselfis not moved to any
perceptible extent. The locational stability of flint
seems to be certified by various excavations of Stone
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FSM a117/20

Sites with remains

Sites without remains

Fig. 4. Topsoil depth at 23 trial-excavated sites. The sites are ranked in decreasing degrees of positive S/E-ratio. Pia Valla del.

Age sites (Andersen S.H. 1973, p. 15, 1975, p. 13, 1979,
p. 8-16).

Prehistoric sherds possess a locational stability be-
cause of their rapid decomposition; through their very
presence they must be indications of archaeological
remains in the process of destruction. For that reason
sites discovered by field-surveys must be accurately lo-
calized and positively estimated. The depth of plough-
ing is closely connected with the erosive phenomena
mentioned, and it is an essential factor if representative
survey results are to be correlated. An increase in nor-
mal depth, for instance in connection with a change of

crops, might totally alter the possibilities of observa-
tion (See Andersen S.H. 1979, p. 8). In several instances
this has been demonstrated in the Southwest Funen
area, where re-surveying forms a methodical part of the
archaeological mapping of the region.

3. THE DATING OF SURFACE MATERIAL

In table 3 a number of dated surface localities are shown
(datings according to the survey reports). The unequal
representation is evident. It is obvious that in the flint



dominated periods the majority of datings possess a
tolerance making them unfit for settlement studies (a
few sites from the Ebberup road being the exception). A
total of 7 sites are dated within the Late Neolithic. For
this period however, as shown in the table, datings on
the basis of surface material are deceptive, as only one
dating out of four tested has been (partly) verified (FSM
4100).

In the case of the Neolithic, pottery clearly exceeds
flint. Yet for this period surface finds of pottery seem
the most problematic, owing to their apparently rapid
destruction (e.g. see Thrane 1974, p. 317). It could well
be worth testing to see if autumn surveys would yield
more acceptable dating material. The tolerance in the
dating of the Iron Age material is considered to be
within acceptable limits, and fully applicable to settle-
ment studies. Obviously, the basis for these datings is
the physically resistant pottery with its few and often
quite distinct chronological characteristics.

The well known problem: an absence of settlement
material from the Late Iron Age also makes itself felt in
the survey material treated here. In the two cases in
which settlement remains were revealed during excava-
tions they had not been detected previously from the
surface finds (FHM 1832, FHM 1833). On Funen the
Early Iron Age pottery is succeeded by the medium
hard-fired, socalled Baltic ware, which was produced
from the early 11th century (Jeppesen T.G. 1979, p.
104). An extremely thin scattering of this ware occurs
on Late Viking/Early Medieval sites. This could be ex-
plained from the fact that sherds - like other settlement
refuse — were spread over the fields during manuring
(Liversage 1977, p. 24). If a similar practice is presumed
for the Late Roman and Germanic Iron Age, when pot-
tery in all probability was far less resistant, the solution
of the Late Iron Age problem might be, as proposed by
Jeppesen, to pay particular attention to soil colouring
phenomena (Jeppesen 1977, p. 85).

Trial excavations as a verification of surface observations. An
analysis of trial excavations as a mean of isolating
factors influencing survey results is impeded by a test
material which is numerically well below the minimum
limits for statistical treatment — at least if a meaningful
distinction between the variables involved is to be
maintained. For that reason, the data are shown in a
table — table 1 — ranked in a descending degree of posi-
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tive relations between surface observations and excava-
tion results, henceforth called the S/E ratio.

Terrain and topsoil depth. As previously mentioned, recent
cultivation has a permanent erosive effect on more hilly
landscapes, like those treated here. Thus it could be ex-
pected that localities in sloping terrain would tend to a
greater extent towards negative S/E ratios, than would
sites in flat areas. To test this, the slope of excavated
sites has been calculated and divided into four classes,
on the basis of map material (4). The limit of 4° between
slight and heavy slope is fixed in consideration of the
relief of the test areas. On the soil classification maps,
6° is used as the critical value for cultivated areas. All 6
sites on level ground yielded constructions. The ratios
between the number of sites with constructions and the
number of surface indications on terrain of slight and
heavy slope were 11:19 and 6:8 respectively. Thus these
few observations do not show any distinct trend. How-
ever, as four of the sites (detected by flint) were on level
ground with a comparatively shallow topsoil (FSM
4117/20. 4100, 4130, 602), this might be seen as an
indication —as already suggested — that later cultivation
has only a slightly destructive effect on remains/con-
structions in level areas not perceptibly exposed to
erosion.

Could this possibly partly explain the preponderance
of extensive and well preserved settlement finds from
the Bronze- and Iron Age west of the borderline of the
last glaciation, where the terrain is generally less hilly?
How is the terrain and what are topsoil depths at those
few places where habitations have been detected in East
Denmark, — otherwise characterized by settlement
finds with pits as the only constructions? Regrettably
specifications of the present cultivation layer have been
given for only 23 sites, though it is a factor presumably
influencing the chances of making surface observa-
tions, as well as of finding preserved constructions
below (see Thrane 1978, p. 115). In fig. 4, depths of top-
soil are arranged according to table 2. As seen, no per-
ceptible difference is found between the average topsoil
depth at the 14 sites containing remains of construc-
tions and the 9 without. At all localities the shallow
parts of the topsoil layers are within full reach of the
plough, normally running to a depth of 20~25 cm.

As expected, soil types do not show any influence on
the S/E ratio. Apart from the chemically determined
ability to preserve different types of material — an effect
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not concerning survey conditions — soil types are not to
be included among the critical factors in the evaluation
of survey results. The key to the areas investigated is
still the terrain.

Differences in the S/E ratio between the periods. Finding that
Stone Age finds were dominant among the surface
finds, it could be expected that finds from this main
period contributed to most of the results of trial excava-
tions. According to table 2, this is obviously not the
case. Out of a total of 39 observed sites dated within the
limits of the Stone Age, 18 were excavated, yielding
only 7 sites with positive results. The remaining tested
sites gave 3 finds of undatable pits, while a single lo-
cality displayed affirmative artefacts in the topsoil
layer, but no remains of constructions.

In contrast to this, the Iron Age sites display far more
positive S/E ratios: of 23 observations, 12 were examin-
ed, yielding 11 sites containing constructions. The
marked difference between the S/E ratios in the two
periods might be due to substantial differences in
construction depths. Pits from the Early Iron Age can
hardly be destroyed by cultivation, regardless of how
long they are exposed to it, whereas the depths of Stone
Age constructions under tillage are not apparently al-
ways sufficient to avoid ruination. In this connection
solely settlement finds are referred to. It seems that in
studies of Stone Age settlement conditions, investi-
gators mostly have to rely on surface observations as
regards dating, however unsatisfactory this may be.

4. DATING OF SURFACE- AND SUBSURFACE FINDS

During the discussion of the dating limits of surface
finds, a large discrepancy was pointed out between the
mainly flint-dated Stone Age finds and the Iron Age
localities with more exact datings due to pottery. 19
trial excavations with datable remains of constructions
have not invalidated this statement. For the majority of
Iron Age sites, the datings are well within the limits of
the already acceptable surface datings, whereas the
same narrow coincidence is found only for a few Neo-
lithic sites from Funen (FSM 602, 603, 604). Faced with
a total of 10 negative test excavations of supposed Neo-
lithic sites, it seems as if the future dating of Stone Age
sites will mainly have to rely on surface observations
alone. Therefore, if operative datings are to be obtain-

ed, particularly intensive samplings are necessary at
the sites, in order to procure a sufficiently representa-
tive material with a narrow chronological margin (see
Stromberg 1978, p. 9).

Five sites with an otherwise positive S/E ratio in the
datings, turned out to contain constructions dated to
periods not indicated by the survey (FHM 1857, 1814,
FSM 602, 504, 4100). Unexpected additional gains of
that kind lead to the question of how far is it practicable
to estimate the extent and type of the prehistoric re-
mains hidden under the surface. The excavated mate-
rial reveals several cases of misjudgement as to the ex-
tent of the sites, especially a tendency to underestima-
tion. This is hardly surprising, considering that chances
of discovery are dependent on factors like terrain and
later cultivation. However, the unreliability implies
some unfortunate consequences to the applicability of
survey material to spatial analyses, for instance in rela-
tion to prospecting projects, in which survey observa-
tions are not verified by excavation: does a number of
neighbouring artefact concentrations reflect one single
extensive site or several minor sites from discordant
chronological phases? How did the sites function? And
so on.

5. ALTERNATIVES TO RECONNAISSANCE

A number of possible alternatives to conventional
reconnaissance for rescue operations could be men-
tioned. The question is, however, how far they would
really be able to replace perambulation.

Test pit sampling could be one of the alternatives,
either as systematic sampling by means of digging test
pits at regular intervals, or according to a procedure
ensuring a random distribution (as to provisional ex-
perience of the first procedure, see Jeppesen T.G.
1978). To undertake sample testing of sufficient scope
in a given area of investigation would clearly exceed the
costs of a conventional survey.

The same objection applies to an extensive mechani-
cal removal of the topsoil layer, besides being a problem
as regards working capacity, even when using the most
qualified equipment, experience from road-works has
shown that the maximum of cleared area is about 950
square metres per day — or 450 metres of trial ditches
2.1 m across. A procedure like this would imply daily
costs, which at the 1980 level would be equivalent to a



staff of at least 3 field-workers. For economic reasons
this method is hardly practicable.

Finally, any kind of subsurface investigations would
come up against practical problems of every conceiv-
able kind: compensation for damaged fields, varying
ownership of the different parts of the area, general
antipathy, accessibility and weather problems etc.

The pedestrian field-worker, on the other hand, is
able to operate almost free of the difficulties mention-
ed, at a far earlier phase in the planning of engineering
projects. For that reason it is difficult to point out any
real alternative to walking along furrows — even when
considering all the weak points of the method, mention-
ed in this paper.

6. CONCLUSION

Using rather heterogeneous archaeological data from
three larger engineering projects, supplemented with
interim results from a regional survey still in progress,
it is not possible to give a conclusive evaluation of
archaeological field-survey as a method. Given the limi-
tations of the sources, the object of this essay has been
to extract experiences based on existing data, leaving
their validity to be tested by future investigations.

Thus reliable survey results are obtainable only by
optimal field conditions: ploughed and exposed to pre-
cipitation for a period. Further, it was found that flint
was predominant among the categories of surface finds,
resulting in a preponderance of Stone Age Finds. Prehi-
storic pottery was observable from the start of the sur-
vey season until its termination in spring, but with a
gradual shifting between the proportion of pottery from
the different periods, which prejudiced the more fragile
ware of the Neolithic and the Bronze Age. Settlement
finds predominated according to expectation by virtue
of their more conspicuous indicators. In areas under
more constant supervision it was also possible to detect
graves by reconnaissance: mainly mounds and mega-
lithic barrows, but in level ground even cremation
graves.

From the number of supposed critical factors in-
fluencing surveys, soil-type differences could ap-
parently be omitted. The geomorphology of the land-
scape was picked out as the most substantial concealing
or revealing factor. Even a relatively slight gradient of
slope was found to bias survey results, partly by the
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gradual removal of highly situated sites, partly by
covering up the low-lying ones. The distortion was
apparently a consequence of terrain levelling due to
cultivation, an erosion probably accelerated by in-
creased ploughing depth since the mechanization of
farming. In the immediate vicinity of present farm-
steads, attention should be paid to the concealing effect
caused by a thickening of the top soil layer due to
manuring and cultivation. In spite of these negative
effects, cultivation does not seem to be dislocating arte-
facts. Finds from the topsoil still remain safe indicators
of location, regardless of the possible destruction of
underlying constructions. Datings based on surface
finds were not found to be equally satisfactory for all
prehistoric periods. For example, dating intervals for
flint producing sites usually exceeded limits acceptable
for settlement analyses. Neolithic sites seemed triply
handicapped: firstly, through the predominance of flint
difficult to date with any degree of exactness; secondly,
the considerable fragility of pottery material, and lastly,
the apparently shallow depth of other traces. The pre-
sence of pottery was found to be an essential condition
for reliable and sufficiently narrow datings, a fact evi-
dently favouring sites from the Early Iron Age, further
supported by substantial traces of habitation. Evidence
of the problematical Late Iron Age was — as usual -
absent, and surface survey alone did not seem to be the
solution.

Jorgen A. Jacobsen, Fyns Stiftsmuseum, Hollufgard, Hestehaven 201,
DK-5220 Odense SO.

NOTES

The present report was written in 1980. — The English manuscript was
corrected by Jean Olsen.

1. The East Jutland Motorway: Forhistorisk Museum, file no. 1550.
The investigations were undertaken by Niels H. Andersen, Forhisto-
risk Museum, during 1973-1977.

Motorway on Funen: The reconnaissance, carried out from
December 1977 until March 1978, was led by M.A. Henning Nielsen.
The trial excavations from March until April 1978 were conducted
by Finn Frederiksen and Preben Renne, both students of archaeolo-
gy- Further investigations were carried out April — August by the
author.

Road extension by Ebberup: Fyns Stiftsmuseum Journal no. 600—
611. The reconnaissance and initial excavations were led by Eigil
Nikolaisen, assistant at Fyns Stiftsmuseum. Cand. mag. Torben
Grengaard Jeppesen terminated the investigations.
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2. The East Jutland Motorway: 2.1 sq.km. Approx. 65 surface observa-
tions.
Motorway on Funen: Approx. 0.350 sq.km. Approx. 40 surface ob-
servations.
The Ebberup extension: 0.01125 sq.km. Approx. 11 surface obser-
vations.
3. Fortest ] and 2 the Chi-squared test has been applied. The formula
for the Chi-squared test is as follows

_ (0-Ep

X2
E

where O means the observed values, and E means the expected
values.

For the applicability and limitations of the method see e.g. Dalton,
Garlick a.0. 1972, in which a probability table for the distribution of
Chi-squared values is found.

4. For the calculation of slope gradient see Monkhouse and Wilkinson
1973, p. 131:

VI/HE = tg° to the angle of slope

where HE is the horizontal equivalent and VI the vertical interval. In
the present calculations the available map material, usually in the
scale of 1:1,000, has been used.
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Archaeological Field Survey

and the Danish Natural Gas Project

by H. C. VORTING

INTRODUCTION

In 1979 it was decided to provide the Danish consumers
with natural gas from the North Sea. This meant the
commencement of the largest construction project so
far in Danish history, and also the largest archaeologi-
cal rescue operation in the history of Danish archaeolo-
gy. The excavations had to be carried out within a 30-
metre or 20-metre wide strip along the 2,000 kilometres
of gas pipeline — 30 m at the transmission lines and 20
m at the distribution lines (fig. 1).

Since its beginning and up to January lst 1983 the
project has been administered by the Agency for the

N =

Fig. 1. Map showing the major gas pipelines in Denmark. 1. Transmission
lines. — 2. Distribution lines.

Protection of Nature, Monuments and Sites. After Ja-
nuary Ist 1983 by the keeper of National Antiquities.
A five-stage strategy has been employed:

1) In the planning phase, the administration acts in
close collaboration with the natural gas company.
All monuments within a 700-metre zone of the plan-
ned gas pipeline are mapped in. Today this is done
by computer. The company will then alter the plan-
ned course of the pipeline to avoid any known monu-
ments.

2) When the line has been marked out in the field, all
monuments are inspected and precisely localized.
The company will then again adjust the planned
course of pipeline to avoid any visible monuments.
As a result only very few visible monuments are, or
will be affected by the pipeline when it is laid over
the full distance of 2,000 km.

3) The third step includes field-surveys along the 30 or
20 m wide construction zone of the pipeline for any
indications of ancient settlement. (Barrows have al-
ready been avoided, cf. point 2).

4) Small preliminary trial excavations are carried out
in order to determine if a full excavation shall be
undertaken.

5) Full excavations are undertaken at well preserved
sites.

The project opens up fresh perspectives for research.
For example, it provides across-section of settlement
types, their location, size, etc., through all the major
topographical zones of Denmark. It also enables new
methods of survey and excavation to be developed and
tested, including sampling and air photography. This
has been done as the preparations for laying the pipe-
line progressed, not only to improve techniques but
also, when'possible, to improve the economical basis
for these investigations. Consequently, surveying and
trial excavations have so far (in 1982) become 50%
cheaper — with no loss of information - than at the com-
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Sites chosen for examination
Sites satisfactorily examined
by trial excavation

Selected for trial excavation

Located by reconnaissance
Revealed by reconnaissance
under optimal conditions
Total incidence

Fig. 2. Table showing how sites worth excavating were missed by the
preliminary field-work due to inadequate methods. The proportions are
fictive (worked out by J.Aa. Pedersen).

mencement of the project in late 1979, Thus more mo-
ney can be spent on final excavations. Research reports
on this methodological development have been pub-
lished only in Danish (1).

In this paper, some preliminary analyses of field-
surveying methods are to be presented, as it is believed
that they apply to most other North European lowland
areas (see also the article by Jorgen A. Jorgensen, this
volume).

During the first phase of the project in Southern Jut-
land all sites with settlement indicators were test exca-
vated in order to establish a comparative material
which, when analyzed, would allow a more selective
approach to test excavations and final excavations: the
object being to exclude “negative sites” as early as pos-
sible. The folowing analysis was designed mainly to ful-
fil this goal. We are fully aware that many factors not
considered have a significant impact on the results pre-
sented — e.g. surveying method, (intensive/extensive)
number of surveys, weather and time of the year, ex-
perience and personal bias etc. It should also be added
that in the first phase field surveying was not supple-
mented with alternative methods, e.g. sampling. How-
ever, certain sections of pipeline were inspected after
the machinery had removed the soil and dug the trench,
in order to test how good or bad the survey had been.
Although it was extremely difficult to make observa-
tions because of the disturbance caused by heavy
machinery, only very few sites not already recognized
during field-walking were observed in the trench, Yet it
must be admitted that the field-walking method was
less favourable in Zealand due here to heavy soils, and
in some areas we were forced to add stratified sampling
(based on topographical criteria) as an extra precau-

tion. In the following, we will concentrate upon analyz-
ing the relationship between observed settlement in-
dicators on the ground and their relation to underlying
settlement structures. Thus, we leave the question of
settlements without settlement indicators out of consi-
deration.

RECONNAISSANCE

To the trained observer, many ancient monuments and
remains concealed in the ground will often betray them-
selves in the cultural landscape through increasing dis-
integration or some other cause. Therefore, thorough
field-work in the form of surface survey is in our opinion
the best and most serviceable method of finding new
evidence of past human activity, well knowing that
some types of ancient remains cannot be found in this
manner. The aim of such reconnaissance is to piece to-
gether as complete a picture as possible of the location
and extent of past activity in a given area. The collected
data will then provide the basis for deciding whether
further examinations should be made, beginning with a
trial excavation.

There is no doubt, however, that the evidence re-
corded by field-surveys is of scientific and culture-
historical value, whether or not further investigations
are undertaken. It must be recognized in principle that
all prehistoric artefacts over and above a minimal limit
are indications of some kind of early activity in a given
place, provided there is no evidence to the contrary
such as earth filling from elsewhere, gravel quarrying,
etc. And, of course, providing that the material has
been reliably and professionally collected.

The timing of field-surveys is of great importance,
and it is possibly the only serious limitation of the
method. Not many observations can be made during
the summer months when crops cover the fields, and
even after the principal harvest, there still remain fields
of beet and maize which make reconnaissance difficult.
Winter cereals are increasingly sown in Denmark, and
areas with these crops present some difficulty when
field surveying during the autumn and winter. Mead-
ows permanently under grass are of course out of the
question for field-work of this nature.

However, from November — and in some cases a little
earlier —when the amount of uncropped land is greatest
(and not freshly ploughed or harrowed), and until
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Fig. 3. The composition of stray finds and their distribution on sites worth
excavating (positive localities). — Table above: Finds recovered by
field-surveys, divided into categories (indicators); their incidence on sites
where trial excavations were undertaken. All stretches of pipeline
1979-1980. ~ Table below: Distribution of the same indicators on
positive sites expressed as percentages.
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— Axes and axe fragments

Blade and flake cores

Blades

Other flint tools

Flint waste

Datable prehistoric potsherds

Fire shattered stones

— Slag

— Hammerstones

Other potsherds

— Burnt flint
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March, sometimes slightly later, field reconnaissance
yields satisfactory results provided the terrain is not
buried under snow. Weather and light conditions ob-
viously affect results.

In spite of these difficulties we have so farmanaged to
undertake the reconnaissance of between two-thirds
and three-quarters of the terrain affected by the con-
struction of the natural gas pipeline, and the remainder
has largely been grassland. At worst, over short dis-
tances, the unsuitable areas constituted up to half, but
elsewhere they amounted to less than one-quarter of a
given distance.
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In B2, the preliminary report (see note 1) dealing
with the investigative method, two concepts were
launched; namely, the intensive and the extensive field-
survey. It is arguable whether indeed the terms are
valid, as “extensive” could imply a less thorough survey
than the intensive survey, which is by no means the
case. It is in principle a matter of two theoretical ex-
tremes. By intensive reconnaissance is meant that the
area is evenly reconnoitred at a steady speed, regardless
of the terrain and frequency of finds. Whereas extensive
reconnajssance means passing lightly over unlikely
places, but carrying out a more thorough search in loca-
lities where finds would be expected.

If consistently undertaken, intensive reconnaissance
ought to be the more objective method because, if all
else were excluded, the results from different tracts of
land would be directly comparable. Yet a large number
of variables will always prevail; for example, tillage con-
ditions, weather, light, and last but not least, the psy-
chological factors which can give the illusion of objecti-
vity. The speed of reconnoitring is obviously influenced
by all this and it is difficult to maintain consistency
when working according to this method.

On the other hand, the extensive approach is by defi-
nition subjective, and it also requires a greater degree of
prior knowledge. In any event it is extremely important
to exercise great caution when deciding what to leave
out or what to walk quickly across if there seems little
chance of finding anything. If at all, these are decisions
which can only be made by very experienced field-
workers. Yet by concentrating less on unpromising
areas, time is saved for more exhaustive searches in
places where finds would be expected. It also allows a
clearer picture to emerge of the character and extent of
sites found which, in turn, provide a firmer basis for as-
sessing whether trial excavations should be carried out.

A combination of both methods is generally adopted,
although the more inexperienced the field-worker, the
more closely he or she ought to follow the guidelines for
intensive reconnaissance. It is likewise essential to
realize that no criteria will be entirely objective.

The time taken to accomplish a field-survey varies ac-
cording to weather conditions, the terrain, soil condi-
tions, and particularly the frequency of finds. As al-
ready mentined, the last point does not affect the inten-
sive method, as relatively restricted localities will be
recorded by this method. But if the extensive method is
used a number of the small localities will tend to merge,
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giving fewer but larger localities. Regardless of which of
the two methods is adopted, the average speed along
the construction zone of the pipeline should preferably
be about 2 km daily, across a breadth of 20 m — 30 m.
Sometimes it can be an advantage to repeat a field-
survey, for example if the first has been undertaken in
bad conditions, and the opportunity to make a second
attempt arises.

PRELIMINARY RESULTS

The next stage after the reconnaissance is to decide
where to try an exploratory excavation. What are the
criteria? Is there any connection at all between stray
surface finds and the probability of finding archaeologi-
cal traces or remains in the ground? The answer is
surely that without some conviction that this is indeed
the case one might as well abandon field reconnais-
sance. Yet the relation between surface finds and
archaeological remains in the ground is not entirely
straightforward, and a deeper statistical analysis of the
collected data will be necessary before the stage can be
reached when it will be possible to select sites for trial
excavation, and be secure in the knowledge that archae-
ological remains will be discovered.

In the first place, an analysis of the first 195 trial exca-
vations showed that there are some surface indicators
(groups of finds) which signify to a greater extent than

others, the likelihood of a positive trial excavation, i.e. -

leading to further excavations. This is shown, for
example, in fig. 3., although it is evident that indicators
are not in themselves entirely reliable.

Secondly, it is apparent that the greater the number
of indicators, the better is the chance, roughly speak-
ing, of a positive trial excavation (fig. 4).

Thirdly, the analyses demonstrate that it is possible
to lay down certain minimum criteria before selecting a
site for trial excavation, without a loss of positive sites.
These criteria are as follows: a surface showing of at
least 2 indicators, one of which being datable prehisto-
ric potsherds or 10-20 flint flakes. Or 3 indicators, one
of which being a single or several tool(s).

Experience has shown that a couple of trial excava-
tions started on the basis of 3 indicators could have
been omitted, as well as a certain amount on the basis of
2 indicators, and all in places with only 1 indicator.
Here it should be stressed, however, that burnt flint is
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Fig. 4. Ratio between sites worth excavating and number of (datable)
types of surface finds collected during reconnaissance (worked out by
Peter B. Christensen).

not included as an indicator in fig. 3, because prelimi-
nary sample analyses showed that it held no signifi-
cance in the given context.

Moreover, apart from the group with 10-20 flint
flakes, the number of items in each group of indicators
has not been taken into account. It will also surprise
some people to hear, for example, that in localities
where flint flakes have been found the degree of “positi-
vity” does not increase in proportion to the quantity of
flint — the reverse is sooner the case, whereas potsherds
in large amounts is an almost certain indicator.

In conclusion, a few remarks are called for about the
reliability of the present material. It ought not to be
accepted all too uncritically. From the start, it has been
a question of material, subjectively assessed, full of
unknown quantities and difficult to formulate. It is all
the more surprising, then, that some statistical analyses
(with known and unknown uncertainties and inaccura-
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Stretch Length |Sites Sites Sites chosen No. of Positive No. of positive
localized pr. km. for trial trial trials trials per km
excavation excavations

Freslev-Egtved 90 ca. 100 1.1 79=79% 68 18=26.5% 0.2
Nybro-Egtved 55 24 0.4 15=62.5% 15 3=30.0% 0.05
Senderborg-Nordborg 28 95 3.4 43=45,5% 22 5=22.7% 0.267
Kergard-Egtved 75 12 0.2 8:=66.7% 12 1= 8.3% 0.013
Egtved-fredericia 45 44 1.0 30=68.0% 30 9=30.0% 0.2
Tender-Tinglev 25 24 1.0 16:=66.7% 14 4=28.6% 0.28
fFreslev-Sanderborg 37 100 2.7 46=46.0% 42 10=23.8% 0.27
Egtved-L1l. Balt 34 (122) (3.6) (60=49.1%) (47) (11=23.4%) 0.26

39 34 ( 9=26.5%)
Egtved-Koelbjerg 32 (66) (2.1) (33=50.0%) (33) ( 8224.2%) 0.19

25 25 ( 6=24.0%)

Fig. 5. Schematic table of site frequencies along the construction line. Note the somewhat weak representation in West Jutland.

cies) nonetheless produced some firm results. But for
the time being in any event, these should be considered
indicative: a reflection of certain tendencies. There
must still be room for individual assessment.

Finally, one or two more general observations ought
to be briefly mentioned. It is quite interesting to com-
pare the distribution of recorded sites in the National
Museum’s central register (chiefly barrows) with the lo-
calities detected by field-survey (chiefly settlements).
Although by and large two different categories of mo-
nument, our preliminary analyses suggest a significant
link between them. It appears that known monuments
serve to some degree as indicators of the intensity of
prehistoric settlement in a given area, and this is useful
in the preliminary stages of a field-survey, but ob-
viously subject to considerable local variations.

It was also found that while field-surveys seemed to
indicate that the proportion of Neolithic, Bronze Age
and Iron Age sites was more or less equal, trial excava-
tions reduced the number of Neolithic and Bronze Age
settlement sites, and that after the concluding excava-
tions there would be a preponderance ofiron Age settle-
ment traces, some from the Bronze Age, and extremely
few from the Neolithic. Therefore, in many cases, a site
localized through neolithic finds of flint proved, when
under final excavation, to be largely of the Iron Age.
One explanation is that the same localities were chosen

for settlement throughout antiquity. The latest and
usually the most extensive form, namely the settle-
ments of the Iron Age have thus helped to obliterate
traces of former habitation.

Obviously, the cultivation of the same soil through
the millenia is also a substantial cause of the destruc-
tion of earlier settlement traces. And it is self-evident
that the earliest settlement on arable land is almost al-
ways the most fragmentary. Only worked flint on the
surface and, in exceptionally fortunate circumstances,
a few potsherds, can give us some idea today of the fre-
quency and distribution of Stone (and Bronze) Age
settlements in the landscape.

Hans Christian Vorting, Rigsantikvarens arkeologiske Sekretariat, Frederiks-
holms Kanal 12, DK-1220 Kebenhavn K.
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Debate

Editors’ Preface

Debate is a new feature to appear regularly in future volumes. It
is open for contributions — both shorter and longer ones —
although the editors will try to present a specific theme in each
volume of Journal of Danish Archaeology.

The objective of debate is to stimulate research through dis-
cussion. The editors believe that an open debate has important
heuristic functions as a corrective both to specific research and
to more general trends in the archaeological environment. It
also has important psychological functions by offering an
official forum for debate rather than the unofficial closed
circles of criticism and opinion which easily develop. Or to put
itin a slightly polemic way: Discussion and criticism is too im-
portant to remain a monopoly of those few who educate the
future generation of archaeologists at our universities or par-
ticipate in seminars and conferences — two areas where the ob-
jectives and the standards of our discipline are often moulded.

In debate we hope to receive contributions from a broad
spectrum of archaeologists. In our first presentation we have
chosen Danish Archaeology in the 1980’s as our feature theme. The
manuscript by Kristian Kristiansen was circulated to a num-
ber of archaeologists who were asked to present their opinon
on the subject. The first responses are published here, and we
hope to bring a few more in the next volume.

Themes for debate in volumes to come will be “The Intro-
duction of Agriculture in Southern Scandinavia” and “The
Transition from Bronze to Iron Age in Northern Europe«. But
we also hope to receive more specific comments e.g. on pre-
vious articles in JDA or other periodicals, monographs, and re-
search projects.



Danish Archaeology in the 1980’s

by KRISTIAN KRISTIANSEN

INTRODUCTION

Periods of change interfere with periods of stability within any
discipline. In Danish archaeology the last 2-3 generations
have seen a long period of consolidated research with little
need to question either the basic premises of research or the
future goals of archaeology as commonly and implicitly agreed
upon. The last 10-15 years, however, have witnessed rather
drastic changes in the archaeological environment making a
general debate of research policies urgent (e.g. Kristiansen
1978, Thrane 1982). But a discussion of Danish archaeology in
the 1980’s also implies a discussion of the common Scandina-
vian tradition of which it is part (Klindt-Jensen 1975, Moberg
1981). This raises the question: what constitutes such a tradi-
tion? Here one can mention at least two things strongly felt by
many Scandinavian archaeologists — the burden of archaeolo-
gical history and the burden of data. It has had a strong impact
on research traditions to be one of the regions in the world with
the longest history of archaeological research (Daniel 1975).
Add to this the enormous number of archaeological monu-
ments and objects preserved both in the landscape and mu-
seums. In many ways this background has been decisive for the
way in which Scandinavian archaeologists have reacted to and
assimilated the various theoretical and methodological trends
within the New Archaeology over the past 15 years. To il-
luminate this I shall first give a short historical account of
some major theoretical trends in Scandinavian archaeology.

THE BURDEN OF TRADITION

During the middle and late 19th century Scandinavian archae-
ology produced three traditions of archaeological research. 1)
The chronological and spatial classification of archaeological
objects into periods and cultures based on the principles of
typology — 2) the ecological analysis of settlements and sub-
sistence based on interdisciplinary research programs —3) and
the total registration of all visible prehistoric structures in the
landscape by systematic field survey.’

The first tradition is closely linked with the name of the
Swede Oscar Montelius (Grislund 1974 and 1976). This
approach very soon became dominant in Central European
archaeology as the basic tool of archaeological research and
was later linked to ethnic and diffusionist interpretations of
culture (Eggers 1959), representing a particularising, histori-
cal approach familar to modern political history. Although
political misuses during the 1930’s and 1940’s and later the
radio carbon revolution have led to the final collapse of this
interpretative framework (Renfrew 1973), the basic methodo-
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logical exercises still dominate most Central European
archaeological research and also much Scandinavian research,
now being dressed in a modern suit of definitions and statis-
tics.

The second tradition is closely associated with the name of
J.J. Worsaae and his botanical and geological colleagues J.J.S.
Steenstrup and J.G. Forchhammer. During the early 1850’s
these men formed an interdisciplinary commission that dis-
covered and documented the first evidence of a mesolithic
hunting subsistence in Europe, the “Ertebglle culture” cha-
racterized by shell middens along the Danish coasts — the so-
called “kitchen middens”, from a Danish word that was inter-
nationally applied in the archaeological terminology at that
time (Klindt-Jensen 1975, 71 f.). This ecological tradition
never became dominant, but lived a quiet life as a helping tool
for archaeologists often with little interest in ecology and
economy, although new interdisciplinary commissions were
founded again during the 1890’s and during the 1930’s (Fi-
scher and Kristiansen in press). The latter resulted in the
breakthrough of pollen-analysis as an independent cultural-
ecological research tradition linked with the names of Johan-
nes Iversen and Troels Smith, especially Iversen’s classical
study “Land Occupation in Denmark’s Stone Age. A pollen
analytical study of the influence of farmer culture on the vege-
tational development.” (1941). This new research tradition,
however, had a stronger impact on English, Dutch and Swe-
dish archaeology than on Danish archaeology, in that the last
generally remained loyal to the typological traditions of data
classification and presentation. It was not until the appearence
of the Anglo American new Archaeology in the late sixties and
early seventies that a theoretical and methodological re-
orientation to restore the position of ecological studies began
at least in Denmark (see also Andersen et al 1983). In Sweden
and Norway, however, co-operation between archaeologists
and geographers had led to the development of a tradition of
settlement studies which in many ways preceded the New
Archaeology (e.g. discussion in Norwegian Archaeological Re-
view 1974, volume 7, no. 1. Since 1980 in Bebyggelseshistorisk
Tidsskrift. Also Kristiansen in press a). (1). These studies were
empirically based on the systematic recording of the many well
preserved relics of barrows, cemeteries, prehistoric farmsteads
and field systems in the more marginal areas of Central Scan-
dinavia (e.g. Ambrosiani 1964, Lindquist 1968, Myhre 1972
and 1973) (2).

This leads us to the third Scandinavian tradition, namely
the total registration of all visible prehistoric structures in the
landscape by systematic field survey. This tradition took its
beginning in Denmark in 1873 and was later adopted in several
European countries (Worsaae 1877 and 1879). In Denmark the
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work was done by 1930, in Sweden it has only recently been
finished and Norway is still on its way (see articles in Fornvin-
nen 1978). Thus there exists in Scandinavia central registers of
all known ancient monuments and sites — in Sweden approx.
500,000, in Denmark only a little more than 115,000 (Nielsen
1981, Ebbesen in press). These registers create a specific basis
for landscape and settlement studies (e.g. Hyenstrand 1979 a
& b, and 1981). Together with the enormous number of
archaeological objects from burials, hoards, settlements etc. —
accumulated during 150 years of research (Kristiansen in
press b) —they constitute what I started by calling “the burden
of data”, but which should rather be termed the potential ofa
representative sample of the prehistoric past. It should be
noticed, however, that this research tradition was also closely
linked to a strong conservation policy rooted in a national-
historical ideology that characterizes all Scandinavian coun-
tries also today (Klindt-Jensen 1975, Kristiansen 1981).

In Scandinavia we had no Roman villas, no Hellenistic
temples, none of the glory of the Mediterranean civilizations.
But we had a quite unusual number of prehistoric barrows and
megaliths which were, and still are, a significant feature of
many Scandinavian landscapes. In a period of final decline
from former national and territorial greatness during the
medieval period and the Renaissence, “What has been out-
wardly lost, should be inwardly gained” as it was said by a
leading figure in the 1860’s, after the final Danish humiliation
and loss of Schleswig-Holstein to the Germans. Thus archae-
ology in Scandinavia arose in a period of decline from former
greatness, which helps to explain its strong position from an
early date.

These historical elements constitute part of the general
background through which the new trends in archaeology of
the late sixties were filtered. But before we consider how
Danish research traditions were restructured as a consequence
of this development, let us consider the process which has
normally been given too little attention (but see Moberg 1977
and 1978 a & b).

AWAKENING FROM THE LONG SLEEP —
THE IMPACT OF NEW ARCHAEOLOGY

Between 1884 and 1966 no major theoretical works appeared
in Danish archaeology (Miiller 1884, Jensen 1966) (3). The
paradigm of Thomsen, Worsaae and especially Sophus Miiller
remained a firm foundation (Klindt-Jensen 1975). Archae-
ology was mainly practised at the National Museum, also
housing a small university department, and at the new
museum centre and university department at Moesgard near
Aarhus. The 2 university departments produced 1 or perhaps
2 candidates a year, highly specialized after 7-8 years of purely
archaeological studies spanning Europe and the Near East.
The 20 or so Danish archaeologists formed a small community
firmly rooted in the traditions of Miiller and Brgndsted and
innovations remained within the basic methodological frame-
work (4). Miller was still within living memory. It was not until
the number of students and jobs suddenly exploded during the

late 1960’s and 1970’s that this framework began to crack and
soon collapsed. Therefore, it seems appropriate to apply Colin
Renfrew’s metaphor “the long sleep” also to describe the
Danish background of the new development (Renfrew 1982).

In several aspects the process of assimilating the New
Archaeology has conformed to the sociological pattern de-
scribed by Kuhn as characteristic of paradigmatic change
(Kuhn 1970). A few established and respected senior archae-
ologists have pioneered or supported the new ideas among
their students and helped to legitimize them. This was fol-
lowed by a massive student mobilization among the genera-
tion to which the present writer belongs, most of us now in our
mid-thirties, which resulted in the formation of an association
of Scandinavian archaeology students in 1969. Since then,
they have organized New Archaeology conferences each year
primarily for research students, and issued a periodical twice
a year consistently debating theoretical themes, read but little
cited. Also new periodicals like Norwegian Archaeological
Review (NAR), and books like “New Directions in Scandina-
vian Archaeology” (Kristiansen and Paludan Miiller 1978)
have followed in the wake of this development. In short the in-
troduction of NA into Scandinavia over the last 15 years can be
described as progressing from ignorance over polemics to
quiet acceptance (naturally with minority exceptions). Let us,
however, describe the process in greater detail.

The first phase from the late sixties to the mid or late seventies
was the pioneer phase. Yet if one analyses the official archae-
ological publications and periodicals of those years this will
not be at all apparent. They were still dominated by traditional
publications of finds and chronological studies, as seen in fig.
1. One has to look to the periodical of the Nordic Archaeologi-
cal Students “Kontaktstencil”, which during the same period
issued 10-12 volumes of theoretical debate. Otherwise Danish
New Archaeology during this period was mainly published in
non-Danish periodicals (e.g. Mortensen 1973, Randsborg
1974 and 1975).

This picture represents not only a senior/junior dichotomy
but also the separation between the major archaeological insti-
tutions in Denmark at that time: universities, ancient monu-
ment administration and museums. The New Archaeology
(NA) was mainly supported by active students, seeking
strength through Scandinavian co-operation and supported by
a few acknowledged scholars. To those involved it was an ex-
citing period, taking place parallel with the revolutionary
changes of the universities that broke the rule of professors
and brought students to power. At several university depart-
ments in Scandinavia, in Denmark especially in Aarhus,
teaching was completely changed, and social anthropology,
statistics, philosophy of science etc. were incorporated as
obligatory disciplines.

This was also a pioneer period for museums, the most ex-
pansive time in their history due to new museum legislation in
1958 and 1977 (Betenkning nr. 152 1956, Betenkning nr. 727
1975). Most regional museums acquired professional staff for
the first time, permanent exhibitions were restructured, new
museums were built etc. Debates about the role of museums in
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Fig. 1. Contents of the three major Danish periodicals in the period
1966—77.

society flourished (e.g. Witt 1977), and the general preoccupa-
tion was new exhibitions. Also at the National Museum most
resources were spent on a reorganization of the old exhibition,
just as magazines were modernized. Little was left for research
during these years. It should be noted, though, that most of
those archaeologists that got jobs throughout this period had
been trained according to the old university traditions with
cultures and chronologies as the major objectives.

It is also characteristic that archaeologists at regional mu-
seums were scarcely represented in the official periodicals
although during the seventies they soon outnumbered the
central institutions (fig. 2).

For the ancient monument administration, however, this
was a period of very slow expansion, although the new Conser-
vation of Nature Act in 1969 for the first time opened up pos-
sibilities of financing rescue excavations (Betznkning nr. 461
1967). Due to this a new ancient monument department was
founded in 1970 under the Keeper of National Antiquities and
from 1975 under the National Agency for the Protection of
Nature, Monuments and Sites. Museums, it seemed, were too
busy with exhibitions fully to realize the potential of this legal
reform, just as they were opposed to the central administration
which they believed might threaten their own expansion. To
this it should be added that ancient monument administration
at that time was regarded as low status work hardly worth
worrying about. Consequently, the administration was rather
segregated from the general trend of expansion and new ideas.
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Fig. 2. Output of the three major periodicals in fig. 1 (Acta Archae-
ologica, Aarbgger og KUML) in the period 1966—77, classified
according to:
1. University departments (Aarhus hatched, Copenhagen
blank)
2. Central museums (Aarhus Moesgérd hatched, National
Museum blank)
3. Regional museums.

As will be apparent “separatism” is the most appropriate
term for the first phase of restructuring, every sector being
busy with its own future. For the general public the only ob-
servable change was in the regional museums, whereas popu-
lar archaeology continued old traditions of culture history.
Quite typically, the earlier popular outlines of archaeology by
J. Brondsted and P.V. Glob were reprinted.

The second phase which might be said to encompass the last five
to seven years reflects the gradual breaking down of separa-
tism and a general reorientation at all levels of research. As can
be seen from Nordic Archaeological Abstracts these changes
are also observable now in the major periodicals, while chrono-
logical studies have become less numerous, although still
clearly dominant (Furingsten 1983).

At the universities a younger generation of candidates
trained in the New Archaeology have come into jobs, mostly at
museums and in the Ancient Monuments administration. Just
as important, however, are the new types of conferences and
seminars which have stimulated new directions of research
also among more traditionally trained archaeologists. This is
especially true of the annual settlement seminars, initiated by
Henrik Thrane since 1975 with widely circulated, cheap and
quickly published conference reports.

Most regional museums have initiated various types of
settlement projects, thus basing their research on the local
area and making possible a better integration with rescue
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archaeology. Moreover conservation archaeology has under-
gone a rapid development both administratively and economi-
cally. Museums are engaging themselves more seriously in
rescue administration, a precondition for expansion, and from
1979-1980 the economic framework for rescue archaeology
consequently trebled. The ancient monument administration
itself has also initiated a stronger co-operation with both
regional museums and the National Museum with respect to
new projects: monument and site registration, computer pro-
jects etc., just as they founded their own periodical in 1977
(Antikvariske Studier 1977 fI). The earlier conflicts were
resolved by the setting up of a government committee in 1979,
which in 1982 recommended that rescue archaeology should
be transferred to the Keeper of National Antiquities (Betznk-
ning nr. 953, 1982), thus creating an administrative separation
between rescue excavations (museums) and conservation of
monuments in situ (nature conservation authorities). This was
implemented Ist January, 1983.

In print this development is reflected in various ways, e.g.
new types of publications, in seminar reports (Thrane 1975 ff),
and in this journal responding to the needs of regional mu-
seums. From a strategic point of view it was important that
polemics should become official (e.g. Kristiansen 1978, Becker
and Jensen 1979), just as traditional chronological research
was critically analysed (in Hikuin no. 4, 1978). Also in popular
archaeology the new generation has made its apperance, re-
sulting in a series of books presenting new perspectives on
Danish prehistory to the general public (e.g. Jensen 1982, plus
8 volumes of a new popular presentation of danish prehistory
for the general reader, lavishly illustrated).

The final result has been neither a rapid nor deep-going
revolution, but rather a gradual reorientation within all fields
of research: from chronological studies towards settlement-
and social studies; that is, a change in research priorities and
a very gradual application of new analytical methods. Chrono-
logical studies no longer give a priori scientific merit. Due to
this gradual change a better coordination of research between
Museums, the Ancient Monument Administration and Uni-
versities has gradually developed. This trend, however, de-
serves to be discussed in more detail in order to delineate the
preconditions for its future success.

THE PRESENT FRAMEWORK — PROBLEMS AND PROSPECTS

As starting point let us consider the resource base as reflected
in the number of archaeologists and their distribution in mu-
seums, universities and in ancient monument administration,
as this represents both the potential and the limitations of
what can be achieved. (Kristiansen 1983, fig. 2) As can be seen,
the strongest single research resource is regional museums.
This implies that any future growth of Danish archaeology
demands co-operation between regional museums and other
institutions such as the National Museum, the Administration
of Ancient Monuments and Universities. Having stated this,
the first question to ask is: what are the unifying elements? The
answer, in my opinion, is the history of the cultural landscape.
This gives a scientific foundation for research priorties in

rescue archaeology, and for explaining the landscape and the
monuments to the public. Thus both museums, universities
and administration must change their priorities towards
ecological orientated settlement studies, and this is gradually
happening. It further implies that the traditional role played
by these sectors in research and protection should be recon-
sidered and proposals for the development of future research
should be formulated. Let us therefore in the folowing con-
sider the implications of such an approach in more detail.

The Ancient Monument Administration must put a high priority on
research. The implicit and prevailing assumption that the pro-
tection and management of monuments can be carried out in
isolation has to be refuted. Administration without research
priorities and a clear research perspective too easily becomes
a waste of resources. However, in order to link administrative
ends to research goals it is necessary to develop new types of
research: to explore and analyze surveying methods, excava-
tion methods, the history of the cultural landscape, the care
and management of monuments etc. etc. There is a whole sec-
tor of applied research that has only started to develop very
recently (e.g. Cherry, Gamble and Shennan 1978, Schiffer et al
1978, Hyenstrand 1981, in Denmark a new report series pub-
lished by the Ancient Monument Administration since 1980).
To support a development of this kind it is also important for
scientific merit to be attached to this type of research.

This underlining of research priorities as a guiding principle
for conservation or Cultural Resource Management (CRM) —
does not mean that administration should be disregarded.
Quite the opposite. Also within this field, professionalism is
highly necessary. The indifference during the 1960’s and early
1970’s to administrative professionalism was one of the reasons
that conservation archaeology did not develop significantly in
Denmark until the later 1970’s.

At the other end of the scale popularization and information
about the monuments should not be forgotten, as this is a pre-
condition for the future support of archaeology. Also here pro-
fessionalism is much needed. In conclusion, an ancient monu-
ment administration which is active in research and publicly
informative is essential for maintaining the support of the
population, for protecting our archaeological heritage, and for
integrating museums and universities in rescue archaeology,
which represents 80-90% of all excavations in Denmark, and
thereby determines a major part of our future archaeological
data base.

At museums the trend towards settlement studies should be
strengthened because museums thereby create a foundation
for linking research to their local area. This implies that they
are able to explain the settlement history of their local area in
exhibitions rather than by repeating the general prehistory of
Denmark over and over again as still not uncommon in many
museums. It also means that archaeologists at regional mu-
seums can maintain research without being dependent upon
comparative studies and travels, necessary when dealing with
chronological and diffusionist studies, but normally impos-
sible for them. Finally, it creates a basis for research priorities
of rescue excavations.



In order to support this development universities must also
change their priorities. At the more general level: from objects
and cultures as a basic objective to social units and structures
— from a diffusionist framework to a social system framework,
thereby linking research and education to the Ancient Monu-
ment Administration and museums through landscape and
settlement studies. This can be further supported by more
actively engaging research projects and Ph.D. papers to
regional and local museums. A development which has only
taken place very gradually. It therefore seems important that
the two university departments more consistently and expli-
citly define their research policy in relation to museums and
the administration of ancient monuments.

The general research policy which I have sketched above
naturally needs support and implementation in several other
sectors (4). One of the most important among these is publica-
tion, which will therefore be considered in more detail.

Within any discipline publication should as far as possible
transmit a representative sample of research. When basic
changes are taking place within a discipline, as in archaeology
within the past 15 years, it is important that the structure of
publication is adjusted to these changes. This will often
demand some restructuring of the publishing policy which
mostly takes place by degrees and at random. Very rarely has
an analysis of publication structure been carried out as a basis
for planning and formulating present and future needs; this is
very unfortunate (but see Lavell 1981).

In Denmark an analysis carried out some years ago by the
present author showed some basic discrepansies in the publi-
cation structure. It led to the formulation of a proposal for a
future publication structure, e.g. leading to the foundation of
this journal (4). The main elements of such a structure should
be:

1. Catalogues of the type of Aner and Kersten (but less am-
bitious presentations will also do), comprising total re-
gional presentations of groups of finds, that can be regard-
ed as representative because most finds are already in our
museums and future ones will not change the representa-
tion significantly. That is mainly graves, burial finds and
hoards. To this category also belong full monographs of
single monuments and sites of extreme importance.

Such catalogues serve extremely important functions ata
time when more and more archaeologists will have less and
less opportunity to travel around and look at the finds
themselves. Thus they represent the future basis for re-
search. They help to make research more efficient and also
more democratic by making the data available in a systema-
tic way to both local and international groups of archaeolo-
gists. They help to improve scientific standards as research
results can be verified and finally, they serve to interna-
tionalize research and break down monopolies and barriers
based on access to unpublished data.

2. At the next level we should find research journals that
appear regularly with short articles and notes on new finds,
discussions, reviews etc. like JDA. The objective is to keep
actual results and the published knowledge in line, and to
stimulate discussion as a basis for research priorities. More
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important finds will be published here, either as a supple-
ment to the above regional catalogues or as a basis for later
final publications. Thus such journals serve integrating
functions between Museums, Universities and Ancient Mo-
nument Administration.

3. Finally, we have the traditional in depth comparative
studies which have normally dominated archaeological
monographs and journals. With a change of priority from
chronological studies towards settlement and social studies
such primarily in depth research articles will often serve as
a starting point for planning and priorities on the one hand,
and for popularization on the other hand. It is through
them that new problems and hypotheses are formulated
which could well serve as a catalyst to future research.

Thus the 3 levels of publication given here represent dif-
ferent but complementary levels of research: from total (often
regional) documentation, over selected presentation and dis-
cussion to general, comparative research (6). Since 1974, Nor-
dic Archaeologic Abstract has served national and interna-
tional researchers.

If we look around Europe, we note that a publication struc-
ture similar to the one proposed here, is already on its way or
in existence. Perhaps most developed in Northern Germany.
However, it is important to plan future publications as part of
an explicit research strategy at both regional and national
levels, thereby integrating the work of both museums, Ancient
Monument Administration and Universities. Such an explicit
approach and planning must also include a discussion of levels
of documentation, techniques of presentation etc. Subjects
that have been badly neglected in archaeology.

CONCLUSION

In the preceding pages I have tried to summarize some of the
major changes that have taken place within Danish archae-
ology during the last 15 years. In order to understand the way
in which Danish archaeology responded to these changes I
started by sketching the historical traditions of Danish and
Scandinavian archaeology as I believe that any deep-going
reorientation of a discipline demands a critical re-evaluation
and re-structuring of previous research. Thus after the first
stage of destruction and breaking down follows inevitably a
period of reconstruction. What can be used and what has to be
left behind. In Scandinavia, with the burden of archaeological
history upon our shoulders, such re-evaluations must necessa-
rily become historical in scope, and due to the strong ideologi-
cal impact archaeology has had in society, it must also by
necessity include a re-evaluation of the role of archaeology in
Scandinavian society (Kristiansen 1981). Thus archaeology in
society has been analyzed from the perspective of the founding
of museums and their role in society (Kjer 1980), as well as
from the perspective of the peasant proletariat making a living
as barrow robbers to supply wealthy collectors and museums
(Thorsen 1979).

Another major concern, especially in Danish archaeology,
has been the analysis of the effect of post-depositional factors
in order to illuminate the representativeness of the major find
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groups: burials, settlement and hoards throughout later pre-
history (e.g. Kristiansen 1976). Danish archaeologists have
carried out such analyses covering the period 1805-1975 (Kri-
stiansen in press (b)). This type of historical source critisism is
especially important in a region where the accumulation of
archaeological data has taken place over a period of nearly 200
years under various circumstances. Thus the utilization of this
historical data base, which represents perhaps %3 of the avail-
able evidence even today, demands a historical and critical
evaluation of how representative it is.

A third major reorientation is witnessed within settlement
archaeology and ecologically inspired research as described
above. Interdisciplinary settlement projects have thus been
promoted in all Scandinavian countries throughout the seven-
ties, and today this is the dominant trend also in Danish
archaeology (7). To this should be added experimental archae-
ology which after a pioneer phase during the 1960’s and 1970’s
(Coles 1973) is now expanding its scientific scope, and will
probably achieve increasing importance during the 1980’s
(e.g. Fischer et al 1979, Lund 1981, Vemming and Madsen
1983).

Thus the situation in Denmark should be characterized as a
mixture between that of Central Europe and England. Tradi-
tion is still very strong, and most archaeologists support it,
there is only a small group of “pure” New Archaeologists.
However, the NA in Denmark is also building on the earlier
traditions of both settlement- and ecological studies, and as
the data base is highly representative, it has gradually become
acknowledged that we can actually reach an understanding of
past societies in social and economic terms. Thus today most
Danish archaeologists are implicitly influenced by NA in their
research priorities, and this reflects a gradual change taking
place on all levels both at Universities, in Museums and in the
Ancient Monument Administration. In a few years everybody
will probably have forgotten the polemics of the seventies. The
pioneers will state that they introduced and implemented the
new trends, and the more traditional archaeologists will claim
that they saved them from speculation. Thus it is the combina-
tion of a strong data base and practically applied or “middle
range” theory which constitute what I regard as a special
Danish or Scandinavian profile within the general stream of
New Archaeology. As the average Danish archaeologist is in
his or her mid- to late thirties, this will probably remain our
profile throughout the 1980’s — perhaps longer.

Kristian Kristiansen, The National Agency for the Protection of Nature
Monuments and Sites, Fredningsstyrelsen, Amaliegade 13, DK-1256
Copenhagen.

NOTES

This article originates from two presentations of Scandinavian and
Danish archaeology. At the 4th TAG (Theoretical Archaeology Group)
conference in Durham in December 1982 I had kindly been asked to or-
ganize and introduce a Scandinavian session. Later in February 1983, 1
attended an informal meeting in Unkel, south of Bonn in Germany,
organized by a group of more theoretically orientated German archae-

ologists reacting against the burden of tradition in German archaeolo-
gy. I want to thank the organizers of the two meetings for giving me the
opportunity not only to present but also critically to re-examine Danish
archaeology in the 1980’s. It should be noted that medieval archaeology
is not treated. The reader is referred to a recent survey by Olaf Olsen
(1977) and theoretical debates in META a small periodical from Lund.

1. In Denmark a similar tradition could have been founded upon the
work of Gudmund Hatt. However, this chance was abandoned by the
prevailing research traditions during the 1940’es and 1950’s (Stu-
mann 1982). After the completion of the Paris surveys a few signifi-
cant studies illustrated the potential of this data base (e.g. Miiller
1904, La Cour 1927). Although new regional field survey projects
were initiated in the 1940’s (Mathiesen 1948 and 1957) their poten-
tial was never explored as no methodological development had fol-
lowed the earlier work of Miiller, La Cour and Gudmund Hatt. Also
in this field tradition was carried on outside Denmark, especially in
Sweden.

2. The archaeological exploration of the vast marginal areas of North-
ern Scandinavia has also been the focus of research during the 1960’s
and 1970’s (e.g. Baudou and Selinge 1977, Selinge 1979 and recent
volumes of Norwegian Achaeological Review) leading to the founda-
tion of archaeological university departments in Umeé in Sweden
and in Tromso in Norway.

3. Itshould be stressed that “the long sleep” is referring to a theoretical
stagnation. In terms of archaeological excavations, new techniques
etc. major developments took place, just as in the natural sciences.
This development is most recently described by C. J. Becker (1977).

4. An important methodological clarification of the foundations and
limitations of typology and classification took place during the
1950’s and 1960’s, presented in a few studies of outstanding quality
by Almgren (1955), Malmer (1963) and ODrsnes (1969). This also
resulted in the formulation of new methodoligical standards (defini-
tions, quantification, the use of statistics etc.) which have only
gradually been applied during the 1970’s, but mostly by ignoring the
basic methodological problems originally raised especially by Alm-
gren and Malmer.

5. Complete qualitative and quantitative national surveys of the
archaeological environment (institutions, research, education, pub-
lication etc.) are unfortunately very rarely published. I only know of
one (Chapelot, Querrien and Schnapp 1979 and 1984). Such surveys
may serve both comparative international objectives (see Cleere in
press) or serve as a platform for national planning proposals: and as
such most of them remain internal government reports known only
by a small group of people.

6. The major archaeological periodicals in Denmark are:

Aarbager for Nordisk Oldkyndighed og Historie

This is the oldest among the periodicals and has been issued since
1866 by the Royal Society of Northern Antiquaries.

Acta Archaeologica

was founded in 1930 by a group of Scandinavian archaeologists.
This is the only Inter-Scandinavian international archaeological
journal publishing both prehistory, classical and medieval archae-
ology.

Kuml

was founded in 1951 by the Jutland Archaeological Society. It con-
tained both social anthropology and archaeology, but is dominat-
ed by prehistoric archaeology.



Hiquin

was founded in 1976 and has been dominated by archaeology, in

recent yolumes by medieval archaeology.

Antikvariske Studier

has been published since 1977 by the National Agency for the

Protection of Nature, Monuments and Sites. It contains articles

on archaeology, historical buildings and cultural resource

management.
Finally, the Journal of Danish Archaeology was founded in 1982 in
response to the expanding needs of the many regional museums and
as a vehicle for discussion and review, much needed in Danish
archaeology.
Monographical series:

Nordiske Fortidsminder

is the oldest founded in 1889 and is issued by the Royal Society of

Northern Antiquaries.

Jysk arkeologisk Selskabs Skrifter

is the monographical series published by the Jutland Archaeologi-

cal Society,

Arkeologiske Studier

is a monographical series published by the Department of Archae-

ology at the University of Copenhagen since 1973.

Besides these monographical series, major monographs have also
been published, especially by two regional museums: Fyns Stifts-
museum in Odense — monographs on the Iron Age in Fyn; and the
Langeland Museum — the early monographs on the neolithic excava-
tions in Langeland by Winther later succeeded by Berg and now Jor-
gen Skaarup.

The National Museum also publishes archaeological monographs
from time to time.

Apart from these national and regional archaeological periodicals
and monographical series we find a great number of local and
regional museum periodicals whose output in the period 1966-77
represented nearly 20% of the total archaeological output published
in Denmark in this span of time. Archaeological monographs repre-
sented 24% and the major archaeological periodicals mentioned
above reached the same figure. The last 33% was represented by
popular archaeology, most of it written by professional archaeolo-
gists. This is a noteworthy feature of Danish archaeology.

. It should be noted that the basis for this planned, selective publica-
tion structure, are the central registers of the National Museum con-
taining (in principle) all archaeological information in Denmark,
including full excavation reports that are normally delivered within
one year after the completion of the excavations. Thus the central
registers serve as a data base available to researchers. During the
1980’s a major part of it — the Parish Register of all archaeologi-
cal site and find localities in Denmark — has been computerized.
Phase 1, the digitizing of find maps, is already finished (Hansen
1982).

. Bertha Stjernquist has recently summarized the Swedish projects
(Stjernquist 1979). The Inter-Scandinavian “Bebyggelseshistorisk
Tidsskrift” issued since 1979 by the Department of Human Ge-
ography in Stockholm (Review of Settlement History) stresses the
increasing importance of settlement archaeology in Scandinavia. Its
potential for contributing to world archaeology was also recently
pointed out by Moberg (1981).
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Comment

by HENRIK THRANE

From Kristian Kristiansen’s (KK in the following) survey I
have picked some problems of special interest to my own situa-
tion.

The national interest in the preservation of ancient monu-
ments for future generations has loomed large in the develop-
ment of our registration of antiquities and was used as a strong
argument whenever these registrations were financed — and
they were all financed by special funds. I agree that it is pre-
ferable to regard this great mass of information as a potential
which still remains to be utilized for integrated regional stu-
dies. This realisation is not new, however (Mathiassen 1949,
Ambrosiani 1964).

The national resurgence movement after 1863 was an ex-
plicable reaction to the loss of an important part of the realm,
and the registration of ancient monuments can be seen as part
of this movement. Without the popular support, which in part
must be attributed to the high schools (Danish: Hejskoler) I
doubt if even an energetic agitator like Worsaae with his useful
connections in the upper levels of society could have persuad-
ed the government to invest in ancient monuments.

I think that KK exaggerates “the long sleep”. It was felt in
the archaeological society that the down to earth methods of
Sophus Miiller had preserved Danish archaeology from the
ideological misfortunes that befell our German colleagues.
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The Miiller tradition was revered and accepted as a still useful
base for new work. The tacit accept of the belief in objectivity
—in the field as well as in the study of the material —was a main
feature of the fifties and sixties. Work was done at a rate per
caput which probably outrates the present day literary produc-
tion per archaeologist. While KK may think that the Miiller
tradition collapsed in the 1960’es and 1970’es, I do not agree.
Work is still being produced in that solid Danish tradition
though it is realized that objectivity is impossible even in the
field. It is, however, still regarded as a goal to do a good ob-
jective registration of the features which the excavator selects
as the relevant ones.

Danish Archaeologists with an interest in methods have
shown an early interest in New Archaeology and can boast of
sections and heretics just as they can further west, e.g. Trigger,
Flannery and others.

I don’t regard the publication of what KK calls New Archae-
ology papers in foreign journals as signifying a rejection on the
part of the Danish editors. It rather shows an interest in pre-
senting the results internationally and also shows the personal
links of the relevant authors.

It may sound absurd, but actually it was customary in the
1950’es to include social antropology, ethnology, medieval
and classical archaeology in the study of Prehistory because
the study plan was so elastic — too elastic for some — that each
student could compose his own study. Up to 1970 or even later
it must be fair to say that most students were brought up on the
old tradition sprinkled with bits of New Archaeology.

The reason why regional archaeologists have not published
much may have been that they were too busy in the field —
especially after the 1969 law. Even by 1970 there was no more
than a balance between Copenhagen and the provinces. There
was a marked tendency to stay in Copenhagen or Arhus if one
wanted to do research. That was simply where the collections
were. Archaeologists who went to the smaller museums had
poor libraries and little additional facilities for producing
more than excavation reports.

I disagree strongly with the contention that local museums
did not use the opportunities presented by the 1969 law. They
plunged into rescue archaeology as soon as the first few years
of reticence on the part of the national administration had
been overcome. Some museums had by 1969 done rescue
archaeology for 30 years on end! Several museums are now no
more engaged in rescue archaeology than they already were in
the 1970°es. Unfortunately the conflicts of the 70’es have not
been resolved by the switch back to the National Museum of
part of the national administration.

The most bitter struggle arose over the allocation of the pre-
ventive rescue work on the gas pipeline across Denmark. KK is
partly to blame for this cleft which has become more important
than the original issue. The local museums were not allowed to
continue their earlier practice of doing the job from start to
end. The central administration forced a division so that
survey and trial excavations were made by staff from the
central administration, while the museums were only allowed
to do the eventual final excavation.' This completely irrational
procedure has been upheld by the administration after its
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move to the National Museum and will, I am afraid, be a con-
tinuous sore spot in the collaboration between local museums
and central authorities.

The great archaeological innovation of the 1960’es was the
mechanization of large scale area excavations which made the
dreams of the fifties come true. No longer did economy or time
forbid the excavation of whole villages — albeit without floors
and find layers. This has opened up completely new vistas of
our understanding of Prehistoric societies and has made it
possible to speak of villages with certainty in some cases and
with plausibility in other cases.

New machinery has increased the effectivity of the removal
of the topsoil manyfold and other mechanical excavators have
been applied to the heavier soils of East Jutland, Funen and
Zealand so that now we are getting settlements outside the
Jutish sand areas too. The eschewed legal/financial situation
has led to awkward situations where e.g. a 30 m. wide strip
across a village can be dug for public money because road or
other authorities have to pay for it. The rest of the settlement
may only be excavated if private funds can be raised in some
clever way. This practice of digging segments of cemeteries of
settlements on pipelines or motorways is really only a slight
improvement on the old hit and run tactics where a single pit
or a few odd graves were excavated and no more. Soon we shall
have a long list of sites which ought to be excavated because of
their potential information on settlement structure and eco-
nomy of obscure periods or terrae incognitae. A reasoned
policy for the solution to this problem will be one of the emi-
nent problems of the next decade.

The very hard economic line taken by the administration of
the natural gas pipeline excavations may be responsible for
another problem which has already begun to make itself felt. It
has become current usage to calculate all excavations in kr. pr.
m? and to use the norms from the pipeline excavations for any
sort of excavation. This is naturally a fallacy, as every excava-
tion should be judged by its own conditions. It will be a loss not
only of innocence but of substance if archaeology permits itself
to be regulated by strict squaremeter prices based on rescue
excavations whose standards must necessarily be below the
desirable, not to speak of the optimal. Not only does this
tendency exist in the minds of the people who are responsible
for the budget, but there is a danger that it may contaminate
the minds of the excavators so far that they will be unable to
excavate in any other way.

If the object, the problem, and the conditions are present for
a full scale oldfashioned scientific excavation it would be a
disaster if it were to be ruled by the standards of rescue excava-
tions. There should still be room for quality as well as for quan-
tity.

This leads on to some of the questions I have put elsewhere
(Thrane 1982). I have no doubt that excavation of entities
rather than more or less accidental fragments of sites will be a
major objective for the archaeology of the eighties. The main
problem will however be carried over from the sixties and will
only be slightly improved by the many trial excavations on
pipe lines etc. This is fundamentally a problem of choosing the
right site. i.e. the typical site.

By this I mean that archaeologists for generations have
jumped at any site which looked exciting one way or the other.
We have never bothered about which sites might be typical for
a given period or a given region. If the great competition for
funds for the total (and still expensive) excavation of whole
settlements with their cemeteries, fields etc. is to end in some-
thing better than the survival of the smartest, serious con-
sideration must be given to this problem. A better knowledge
of potential sites will only come after concerted efforts at total
registration with all available methods within regional frame-
works.

We need a net of well excavated settlements with their ceme-
teries etc. from all major periods covering all major Danish
landscapes. Furthermore we need a greater awareness of the
subtleties of excavation, i.e. the application of the proper tech-
nique and strategy to each problem (e.g. Jeppesen 1981 for the
use of trial pits to solve a specific problem).

In the sixties an attempt was made to interest the National
Museum in a central archive for archaeological air photo-
graphs. This provoked no response at all. Now the National
Agency for the Protection of Ancient Monuments has taken a
laudable initiative towards the registration of ancient field
systems (Serensen 1982 and 1984). The task is probably even
more imminent now than 20 years ago. Archaeological air
photography will be indispensable in the effort to optimize our
information about potential sites from which to pick the right
ones for excavation. We urgently need research on the special
Danish soil conditions which cannot be prepared immediately
with the classical English chalklands or the French loesses
(CBA 1983). '

I would like to see a central effort to do a series of experi-
ments on representative samples of Danish soils instead of
each local museum having to make its own trial and error ef-
forts. The bewildering multitude of films, cameras, soils,
growth conditions etc. is not easily mastered by local archae-
ologists with enough to do already.

A similar problem concerns our knowledge (or lack of same)
of what happens to the ploughland and to the overploughed
monuments now that deep ploughing has characterized the
Danish landscape during 30 years (cf. Jacobsen 1984).

This comment is another witness to a new trend in Danish
Archaeology. Perhaps the very smallnes of the archaeological
society before the job explosion in the early sixties accounts
for the old reticence from criticising one’s colleagues. Nor-
wegian Archaeological Review has pointed the way and I hope
that Journal of Danish Archaeology will live up to this refresh-
ing line. It is clear that our explanations are no more sacro-
sanct than the logics behind them and the material supporting
them. Great archaeologists have had their less good days like
everyone else. The critical review has been an art rarely prac-
tised seriously in Danish archaeology.

It is good to see the head of the Ancient Monuments Service
express a sense of unity with the regional study of landscapes
as the central interest. This is precisely what several of the
regional museums have tried to do over the last ten years in
strong opposition to the policy of the Central Administration
— vide supra. The local museums were let down by those institu-



tions which might have supported the local efforts, the result
being that we had to go abroad to have our phosphate analyses,
pollen analyses, etc. done. I guess that a re-orientation at least
of the Geological Survey potential for palynology is under way
and this could probably prove the starting point of a most im-
portant trend in the 1980’es. Leading back to the organisation
of the 1940’es when archaeologists and scientists worked
closely together with a common goal. Perhaps the scientists
felt that they were subordinated to the archaeologists. This
could explain the emancipation trend of the peatbog labora-
tory of the National Museum.

I should like to know how many regional museums have
settlement projects going. I think KK overemphasises their
number. Let me mention the fact that my predecessor Erling
Albrectsen broke the tradition of local replicas of the National
Museum all over the country by concentrating on the pre-
history of the region Fyn (Albrectsen 1951, Thrane 1980). Fyn
is still the best example of what a small regional museum is
(was) able to do by a sustained effort (Albrectsen 1954-73).
His publications are good examples of the possibilities as well
as the limitations of an isolated provincial archaeologist
working in the Miiller tradition. There is still a great need for
corresponding publications of other Danish regions.

It has been the pride of Danish archaeological university
education that schools were not found. This is another relict of
the Miiller tradition, which has had great advantages but
which has left the departments without their own research pro-
files. I agree with KK that it would be time for Copenhagen
and Arhus to formulate overall policies. A crucial question for
the coming years will be the uniting of efforts and pooling of re-
sources for a joint archaeological policy. Danish archaeolo-
gists have not been used to this sort of restraint on their own
wishes and today no common forum for a formulation of a
common policy exists. The new Archaeological Board could
become the nucleus of such a forum, provided it is given the
scope necessary for a leading role in policy making. One of the
first things to do will be to create an overall view of what is
going on and what is wanted in the various archaeological
periods. This will have to be discussed generally and openly by
all archaeologists in Denmark so that a consensus of opinion
may be reached. This could become the most important in-
novation in the archaeology of the 1980’es where the con-
tinued pressure of land use and perhaps a revival of the build-
ing activities of Danish society, augmented by the metal de-
tector bug, will mean that even increased central funding will
be insufficient for many years to come.

Henrik Thrane, Fyns Stiftsmuseum, Hollufgird, DK-5220 Odense S@.

NOTE

1. It is a euphemism when KK (1983, 204) writes “regional museums
carried out final excavations”. The fact is that these museums were
only allowed to do the final excavations as their share. There is no
methodological reason for separating survey and (or) trial excava-
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tions from the final excavation of pipeline or any other sort of
archaeology. It is deplorable that the Archaeological Council (now
Board) has not been willing to change this unhappy practice intro-
duced by the National Agency for the Protection of Ancient Monu-
ments and Sites. It will take some time before the bitter resentment
caused by this unscientific practice can be overcome.
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Danish Archaeology in the 1980’s
— beyond theoretical poverty?

by DITLEV L. MAHLER, CARSTEN PALUDAN-
MULLER & STEFFEN STUMMANN HANSEN

1968 was in many ways an important year. The anti-authorita-
rian movement swept over cities and universities all over the
industrialized world. Also Danish universities were affected —
with minor exceptions. There was quiet at the institutes of
archaeology, where nobody challenged the established struc-
ture and content of the studies, nor did anyone enquire into
the role of aichaeology in contemporary society.

But still the late 1960’s, and early 1970’s saw the beginning
of a gradual reorientation within Danish Archaeology. This
development was in concordance with, and stimulated by
similar developments elsewhere, responding to growing
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frustrations with the inconsistencies, and obvious naivity of
traditional archaeological analysis and explanation of pre-
historic processes.

One important factor, often mentioned in this context, is the
calibration of the C-14 datings, that dealt a serious blow to
much of the traditional diffusionist framework.

But still more important — though seldom mentioned — was
the declining star of the traditional humanistic disciplines,
fading against the sparkling achievements of the “hard”
sciences with their prominent role in the rapid development of
the economic basis of the industrialized world. The very same
hard sciences that provided archaeology with so much vital,
and puzzling information, also set the standards for scientific
work which many archaeologists wanted to make their own.

The apparent objectivity of the natural sciences exercised a
compelling influence, the demands for exactitude had long
been recognized in the excavations. But during the 60’s, and
70’s they gained a strong role also in typological analyses,
where earlier impressionistic type-definitions were readily
accepted. Likewise, new methods of spatial analysis were
employed. The classic example of the penetration of these new
methods are found in Malmer’s “Jungneolitischen Studien”
from 1962.

But archaeologists, also in Denmark, wanted a greater share
in the quasi-objectivity of hard sciences. They wanted new
standards to be applied also in the socio-historical interpreta-
tion and explanation of the prehistoric record.

In response to similar currents in the Anglo-Saxon countries
a “new” archaeology was developed under the influence of
neo-positivism, which had strong ties with the hard sciences.
This development became a main source of inspiration for a
new generation of Danish archaeologists. And hence during
the last decade the local archaeological literature saw an up-
surge of a new conceptual frame of reference. Old, vaguely de-
fined concepts such as diffusion, migration, trade and culture
gradually went out of use, and new ones became regarded as
meaningful: adaptation, population pressure, surplus, status,
prestige-goods,exchange, competition, consumption, band,
tribe, chiefdom, big-man, chief, and elite are among the terms
now regarded, also in Danish archaeology, as passwords to
scientific respectability.

But evidently the mere use of a new terminology, without
theoretical clarification, does not constitute a sufficient ad-
vance into the realm of science.

The typological system, into which the prehistoric societies
of prehistory were classified, was the band-tribe-chiefdom-
state model of neo-evolutionism. And to “explain” the transi-
tion from one stage to the next, reference was made to con-
cepts such as “population-pressure”, and “competition”, as if
these possessed an inherent explanatory value. This re-
sembled only too closely previous abuses of magic formulas
such as “migration” and “diffusion”, to explain changes in the
prehistoric record. Just like the old concepts, these new ones
cover phenomena, that are parts and/or products of social be-
havioural patterns, which themselves call for an explanation.

If we as archaeologists are willing to accept resource crisis or
competition as explanations per se of, for examples, the rise of

inheritable political leadership, we have also doomed our
discipline to a role as a normative and conservative under-
taking, in which we refrain from any serious attempt to achieve
a deeper insight into man’s social behaviour. We will then end
up with a mechanistic “correlation archaeology”.

In our opinion archaeology is in an advantage-position, and
therefore obliged to penetrate into essential questions such as:
what are the (social) forces that stimulate population growth
and the depletion of resources? - What is the nature and origin
of social inequality?

Is social inequality a necessary precondition for the intensi-
fication of production beyond a certain level, or is the intensi-
fication beyond such a level a necessary, but insufficient pre-
condition for social inequality? To cope with such questions
archaeologists must engage on a much more profound level in
the development of theories about the dynamics of prehistoric
societies.

For the authors of the present paper there can be no doubt
that such theories are best developed within a historical-
materialistic framework, because this provides the most co-
herent vision of societies in their dynamic totality. Surely,
however, we are not calling for a flood of pseudo-theoretical
literature, or case-studies claiming allegiance to historical-
materialism by the employment of yet another ill-defined
vocabulary. Many of the traditional concepts of historial-
materialism were never developed to cope with the pheno-
mena reflected in the prehistoric record. Key concepts such as
“class”, “production”, “reproduction”, and “surplus” need
serious rethinking in order to be of genuine relevance to us.

Some important work in this direction has already been
going on for quite some time within French anthropology, and
lately also within the Anglo-Saxon. This engagement is slowly
beginning to percolate into archaeological writings of varying
profundity.

It surely will be useful, if archaeologists and anthropologists
can join forces in the development of a new conceptual frame-
work for the analyses of pre-state/early state societies. Such an
integrated effort is — whether it be historical-materialistic or
not — is necessary, for we need better guidance in our praxis as
archaeologists, if we want to cultivate the many promising
methodological innovations of New Archaeology.

Without well-defined theoretical models of past societies,
there will for instance be little sense in discussing source criti-
cism. If we have no idea about the economic basis of a given
society, and of the constraints this imposed on society as a
whole, how can we then talk about what is representative of
that society?

Surely a statistically representative sample of e.g. bronze
hoards is not necessarily the same as a historicaly representa-
tive “sample” (expression) of Bronze Age society’s determi-
nant features. As long as we know and think so little about the
content, and structure of Bronze Age subsistence economy,
and about the mechanisms by which it was linked up with the
production, flow, and consumption of bronze goods, how can
we then hope to evaluate the historical significance of ob-
served changes in bronze finds?

With its strong empirical foundation Danish archaeology



should recognize particular obligations in the dialectical de-
velopment of a theoretical framework for the analyses of pre-
historic processes. Hitherto the mechanistic, neo-evolutionist
inspired New Archaeology has been unable to meet this obli-
gation. This lack of historical perspective in the analysis of the
past is matched by the inability to discuss, and understand
archaeology’s role in relation to contemporary society.

The neo-evolutionistic trends grew up during an economic
boom, and this meant that many of the demands made in the
archaeological institutions could be met. The expansion of the
social welfare state was matched by an explosive expansion of
museums, and other antiquarian institutions. Legislation
underlined the growing state-involvement also in this sector of
Danish society. The expansion and optimism in many ways of-
fered a favourable background for a radical shift in the archae-
ological discipline.

The reaction against the “traditional” archaeology was in
many ways directed against uniformity and conformity, and
the pessimistically narrow view of archaeology and its possibi-
lities. These features were very much identified with the old,
centralized scientific, and educational environment. But with
the simultaneous growth, and expansion of the archaeological
institutions this object for critical evaluation seemed to
vanish. The expansion, and here in particular the professiona-
lization of the regional museums was at least a formal opening
up of the archaeological milieu, and as such it also represented
a decentralization.

In this way, it could be said that the rise of New Archaeology
correlated with the “anti-authoritarianism” of ’68, but this
correlation can hardly be ascribed any direct causal signi-
ficance. The new Archaeology never took up the other aspect
of the ’68-movement: the social, and political critique.

It is symptomatic that while major parts of the progressive
elements within social and humanistic sciences discussed
Marx-inspired theories, then at the same time “progressive”
archaeologists discussed mechanical evolutionary theories,
inspired by Service and Sahlins. This is perhaps one of the best
indicators of archaeology’s academic isolation nowadays. A
foundation in historical materialism would have implied a use-
ful critical evaluation of the institutional and ideological con-
tent of archaeology, and its context.

The expansion during the 1970’s in the educational system
made a restrictive internal centralism impossible. The acade-
mic staff was multiplied several times but there were no
systematic courses in historical theory and method. The result
of this is that the discipline today, even more than earlier, is
characterized by an almost irresponsible lack of theory and
therefore ridden by methodological inconsequences.

The satisfaction with mere quantitative expansion is also
found in the internal discussions of the administrative, and
economic structures of archaeology. Here the distribution of
authority in connection with rescue archaeology was the
subject of violent disputes between various archaeological
institutions, whereas very little interest indeed was paid to the
question of how to make use of the disputed authority. Nobody
seemed interested in discussing the aims and content of rescue
archaeology, not to speak of the general role and content of
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archaeology in relation to general cultural-political per-
spectives.

Symptomatically archaeology seems to restrict its own cul-
tural-political perspective in a period, where the general pub-
lic shows a growing interest in history. Archaeology’s inability
to see itself in a historical perspective has also made it impos-
sible for it to respond seriously to the public interest in history.
On the one hand, popularization has been developed in a
direction where quantity seems to be the main guiding cri-
terion, without open discussions of content and significance.
On the other hand, the professional strategy and tactics of
archaeological institutions have solely aimed at demonstrat-
ing “responsiblity”, and “modesty”, to the political decision-
makers. The negotiations about the rescue-archaeological
project under the Ancient Monuments Administration in con-
nection with the establishment of gas pipelines is a typical
example. Many archaeologists felt uneasy about the profes-
sional justifiability of conducting the project under the condi-
tions imposed by the interests behind the gas pipelines. But
nobody dared to discuss the matter in public, for fear that this
would attract the anger of political decision-makers.

In our opinion that kind of logic has little justification, and
the same can be said about the kind of archaeology, which is
guided only by these considerations. It will inevitably end up
with archaeology being conducted for its own sake or as a ser-
vice industry. Instead we should promote a general public un-
derstanding of the necessity of archaeology as part of our col-
lective memory to help us act in today’s chaotic mass-society.
The interests of the general public, and not the political deci-
sion-makers should be the aim and justification for archaeolo-
gical work. And let it be a comforting thought for pragmatic
minds, that a strong popular backing has often proved the best
argument in discussions with the political decision-makers.

Neo-evolutionism produced a succession of general type-
models for the classification and analyses of prehistoric
societies, and their members. These models reflect a mechani-
cal, ahistoric view of society which has gradually revealed its
stereotyped shortcomings. In much the same way, it has
become clear that the archaeological situation today is much
too complex to be described merely as an antithesis to tradi-
tional archaeology. We believe that if the contrasts between
“traditional” and “new” archaeology are allowed to remain an
isolated question of methods, then New Archaeology will
gradually merge with and vanish into the traditional. If on the
other hand, contrasts could be developed into a question of

Jundamental theoretical differences, then we might get a chance
to see archaeology develop into a humanistic discipline, and a
science of history with an ability to engage people rather than
merely to entertain them.

Ditlev Mahler, Ny Kongensgade 21, DK-1557 Copenhagen V.

C. Paludan-Miiller, Gilleleje Museum, Rostgérdsvej, DK-3250 Gille-
leje.

Steffen Stummann Hansen, Ahornsgade 8B, DK-2200 Copenhagen.



Reviews

MANFRED RECH: Studien zu Depotfunden der Trichtbecher- und Ein-
zelgrabkultur des Nordens. Offa-Biicher 39. Karl Wachholtz Ver-
lag, Neumunster 1979. 134 pp., 12 plates, 7 maps.

Since 1948, when C.J. Becker published his disputation Mose-
fundne Lerkar fra yngre Stenalder (Neolithic Pottery in Danish Bogs, Aar-
beger for nordisk Oldkyndighed og Historie 1947), nobody has
attempted to publish a comprehensive study of the various
sacrificial finds from the Neolithic Period in South Scandina-
via. Becker’s starting point was the finds of pottery in the bogs,
but his dissertation went on to include certain propositions
about other types of deposits, hoards of flint and amber.

Manfred Rech provides in his book a comprehensive over-
view of those types of deposit which in time have been catego-
rized as hoards, votive finds, sacrificial finds, and sacrificial
sites. Only sacrificial finds in megalith graves, and “certain
deposits on settlement sites” are excepted. The geographical
range is South Scandinavia and North Germany, the traditio-
nal “nordischer Kreis” (Nordic area). Chronologically, the
finds of the early and middle Neolithic are considered: i.e. the
Funnel-beaker and Single-grave cultures.

It is the find contexts which differentiate hoards from other
sources. Rech’s term “Depot” thus covers “every deliberate
deposit, as long as it is not a case of grave-furnishing or settle-
ment finds”. Single objects are therefore reckoned as Depot-
funde in those cases where the find circumstances qualify them
as “deliberately deposited”. They do not however appear in
the book’s basic subject-matter on equal terms with finds con-
taining several artefacts simultaneously deposited.

Studien zu Depotfunden contains a survey of types of find which
are otherwise found dealt with on their own in the literature.
The primary subject-matter is hoards of flint and stone, and of
amber. There are detailed catalogues of these two groups of
material. Although there is no complete registration of all
finds in all museums, the lists comprise a substantial portion
of the material. The former group alone comprises 436 finds,
mostly deposits of thin- and thick-butted flint axes. For finds
of different composition, the study proceeds mostly by re-
ference to already published finds — for the pottery from the
bogs, by reference to Becker’s catalogue of 1948. Besides the
above-mentioned types of find, hoards of copper goods, bone
tools, wooden objects (vessels, axe-shafts, wheels, dug-out
boats, and complete wooden constructions), and finds of
animal and human bones, are also examined.

This is the first time that all these types of find have been
considered on an equal basis. Earlier works, that have ended

up remembered as interpretative models, such as Miiller’s,
Rydbeck’s, and Becker’s, have taken a starting point either in
“closed finds” or in the bog-finds. One therefore reads Rech’s
book with great anticipation, as it promises a general survey of
the same scale as Geisslinger’s Horte als Geschichtsquelle of 1967,

The first major chapter deals with finds from dry land, the
second with finds from bogs. Together, these two chapters
comprise over half of the book’s text. The principal thesis is
that there is no difference in the composition and whole
character of the finds from dry land or near water. Yet they are
dealt with separately. These two chapters are followed by one
on finds in and near springs, and one on finds in watercourses,
after which geographical and chronological parallels are
drawn. Then follows the long and important chapter Inter-
pretation, after which the book is concluded with a short sum-
mary. The catalogue is as full as one could expect without the
documentation being overwhelming. Different soil-types are
marked on the 7 distribution maps, but the basic soil map is so
simplified that the information this conveys is very limited.
Finally the 12 tables, with certain exceptions, depict finds
which are also illustrated elsewhere.

The neolithic hoards from this area form a rich and multi-
faceted find-material. They are a rich source for chronological
studies in particular. The dating of the individual types of
hoards is important if the culture-historical conclusions are to
have any substance. For a reader with C.J. Becker’s chronology
and M.P. Malmer’s fine typological methods behind him,
Rech’s use of typology and find-combinations appears compa-
ratively thin and superficial. Rech uses already identified
artefact-types with little accuracy, and does not establish any
new classification of the material. The result of the chronologi-
cal treatment of the hoards is thus far from impressive: the
earlier, and most numerous, of the hoards are placed in “the
thin-butted axes’ period” (dolmen period), the later in “the
thick-butted axes’ period” (passage-grave period).

It is clearly the religious aspect of the deposits which has
most interested Rech. The description of the sacrificial sites in
the bogs takes a central place in his dissertation. Some unpub-
lished material is used here, and this section thus supplements
C.J. Becker’s 1948 publication of the pottery from the bogs and
their find contexts. In the Interpretation section, the reasons for
deposit are discussed, first for the closed finds of flint and
stone tools, next for the bog-finds containing pottery, and
animal and human bone. An excellent discussion of interpre-
tative possibilities is presented in connection with the former
group, with considerations for and against the possible sacred



and secular causes evaluated. The author allows one conside-
ration to decide the case, as already S. Miiller had argued, that
the hoards comprise unusually large objects, artefacts which
therefore may be presumed to have been made for ceremonial
use. In the same section, the discussion of the interpretation of
bog-deposits of animal and human bone is carried further, and
parallels drawn with other religious deposits in northern and
central Europe, with considerable reference, inter alia, to finds
of human bones in and outside settlement sites. The result, in
summary, is: “Although one does not attain clarity in indivi-
dual cases, the common idea which must lie behind the finds
becomes clear” (p. 91). The author consequently interprets all
forms of deposits (with the exception of hoards of flint blanks
and the large wooden objects in the bogs) as sacrificial finds.

The discussion halts here, and one may ask oneself, what form

of complex institution gave rise to such multifaceted activities

on a single ideological basis. There is no answer to such
questions in Rech’s work. He restricts himself to a discussion

of the material and would appear satisfied to have presented a

possibly religio-historical source-material.

There are many points in this book, some important, some
less important, which invite further discussion. I shall limit
myself to a few.

Amongst the more important conclusions must be reckoned
the demonstration of the point that, working from the religious
deposits, no continuity between the late Funnel-beaker cul-
ture and the Single-grave culture can be shown. This assertion
is quite acceptable as far as the bog-finds are concerned
(although there are some single-grave pots found in bogs), but
the problem with regard to the flint deposits is not so simple.
There are three reasons for this:

1. There are a number of North German hoards with thick-
butted flint axes which are difficult to attribute either to
late Funnel-beaker culture or the early Single-grave cul-
ture, since they consist of coarsely dressed roughed-out
works, which are difficult to classify.

2. Deposits of thick-butted flint axes of types which chronolo-
gically fall together with the early part of the Single-grave
culture, but which are not otherwise anchored in any cer-
tain cultural context, are found in eastern Denmark and
southern Sweden. They do not, however, belong to the
Funnel-beaker culture (cf. Aarbeger for nordisk Oldkyndig-
hed og Historie 1977 pp. 41-47).

3. A comparatively small number of hoards with flint and
battle axes are known from the Single-grave culture in Jut-
land (cf. K. Ebbesen in Acta Archaeologica 53, 1982).

A radical break in the practice of depositing such objects of
flint and stone can not therefore be certainly shown within the
whole area under consideration. The changes which happen
occur rather as culturally determined, qualitative changes,
which at the one time influence to different degrees the com-
position of the hoards, and the frequency of deposits, within
individual areas.

In many places, the utilization of find-combinations in the
hoards with regard to chronology is dubious. The find from
Forst Miitzelburg, Kr. Ueckermiinde, for example, is used to
establish contact between the late Bandkeramik culture groups
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and the northern Funnel-beaker culture (p. 18). The pointed-
butted stone axe in the find, however, cannot be directly com-
pared with the late Bandkeramik culture’s pointed-butted slate
axes. The similarity is too general for one to postulate contem-
poraneity. The discussion of the find-combinations (p. 26),
and the combination-statistics (fig. 5), also show that Rech is
uncertain about the Danish finds, on the subject of both
source-criticism and the dating of artefact-types. Thus several
finds from dolmens are used which are not certainly closed
finds. The find from Blandebjerg with a thin-butted flint axe
and a flint halberd is incorrectly placed in the early group of
finds. Both the flint axe and the halberd are middle-neolithic.

In his discussion of the earliest finds of wooden disc wheels
(p. 60), Rech attributes these to the Funnel-beaker culture, in
contrast to other researchers who, with the help of C 14
datings, place them in the Single-grave period.

In judging the work one must also take into account the fact
that it has been a long time coming. The dissertation was pre-
sented in 1973, the manuscript for the book finished in 1976,
and it finally appeared in 1979. In the course of the 70’s much
has occurred which has changed the picture of the cultural
relationships and chronology in the early and middle Neo-
lithic of southern Scandinavia. Nowadays the dating of the
types discussed by Rech would be based upon a finer chronolo-
gy, worked out on the basis of C 14 dates and analysis of find-
combinations. Nowadays fresh elements would be brought
into the discussion of sacrificial practices in the Neolithic —i.a.
causewayed enclosures, first and foremost Sarup, with its
many sacrificial pits with cereals, pottery, and axes.

Studien zu Depotfunden will undoubtedly maintain its value, if
not for its chronological section, at least for its assemblage of
the comprehensive comparative material, which forms a back-
ground for the consideration of the Scandinavian hoards, and
for its detailed discussion of interpretative possibilities.

Poul Otto Nielsen

INGEGERD SARLVIK: Paths Towards a Stratified Society. A Study of
Economic, Cultural and Social Formations in South-West Sweden during
the Roman Iron Age and the Migration Period. Stockholm Studies in
Archaeology 3. Stockholm 1982. (125 pp., illustrated, plus a
25-page bibliography and a summary in Swedish).

Introduction
The monograph under discussion is divided into four parts:

1) Introduction (9 pp.),

2) Economy and settlement (48 pp.),

3) Material culture (46 pp.),

4) Social formations (9 pp., plus 2 maps).
Each of these main parts contains several sections, some of
which are divided into subsections. In all, the book contains 44
subsections. Parts 2, 3 and 4 all end with a summary.

Part | presents an outline of previous research into the Iron

Age of South-West Sweden, a discussion and definition of the
concept of culture based on Clarke’s work in Analytical Ar-



220

chaeology (1968, revised 1978), together with an account of the
author’s theoretical position, which takes the form of a discus-
sion of Sanders and Webster: “Unilinealism, Multilinealism,
and the Evolution of Complex Societies” (1979) (in Social Ar-
chaeology: Beyond Subsistence and Dating, ed. Redman et al.). The
latter work is an attempt to broaden the application of the neo-
evolutionary model of development, primarily on an ecologi-
cal and deterministic basis. The main emphasis is placed on
the interaction between potential food production and the size
and density of the population, as well as the technological level
of society.

Part 2 presents the natural and geographical conditions of
settlement in South-West Sweden, e.g. in the sections dealing
with soils, climate, flora and fauna. There is a brief description
of the archaeological evidence of settlement (graves, sites etc.)
in each of the areas of Halland, Vistergétland and Bohuslen,
and the location of settlements in these areas is outlined in
terms of their specific natural and geographical factors. The
following sections discuss a number of individual elements
that make up the general subsistence economy of iron Age
settlements: agriculture, animal husbandry, hunting, fishing,
iron and pottery manufacture, bone and leather work etc.

Three districts in South-West Sweden are selected for spe-
cial examination: Southern Bohuslen, the area of Varnhem in
Central Vistergotland, and Kiringsjon in Southern Halland.
In each district the natural environment is examined within a
radius of 1 km from a number of sites. The results of these in-
vestigations are shown in a diagram specifying the ecological
resources of each locality within the area. This makes it poss-
ible to determine how settlements were placed within a varied
natural environment, and how many ecological resources were
available. The majority of settlements are invariably found on
fertile soil; in Bohuslen and Halland there is also a consider-
able expansion towards areas with scarcer ecological resources
— an expansion which in Central Vistergétland took place as
early as the end of the Late Bronze Age/Pre-Roman Iron Age.
The possibility of seasonal occupation is discussed. In Vister-
gotland the investigations also show that not all fertile soil is
exploited. The relationship between the carrying capacity of
the land and Iron Age technology is considered briefly. Finally
the author makes a number of demographic calculations based
on existing grave sites. In Bohuslen, for instance, each burial
site is said to represent between 7 and 12 co-existing people,
i.e. the population level of isolated farms. In the district of
Varnhem, by contrast, the population is calculated to have
been 16 or 17 co-existing individuals. This would have been an
adequate population level for small villages during the Roman
Iron Age and the Migration period. The third district exam-
ined, Kéringsjon, is a swampy area where natural conditions
are unpropitious and where permanent settlement probably
did not occur.

Part 3 discusses the various cultural elements: burial cus-
toms, hoard finds, settlements, and material finds classified
according to gold, silver, bronze, iron, amber, organic ma-
terial, and ceramic ware. This section is accompanied by a
number of general distribution maps and diagrams showing
the presence of specific grave types and grave material in the

investigated area, which is here divided into five sections. The
section on votive finds goes through all known weapon de-
posits from the area. The section on settlements contains an
account of existing traces of settlements within each district.

These three sections on graves, deposits and settlements are
primarily a descriptive account of the archaeological material,
centred on regional variations in distribution. Thus the author
demonstrates, for instance, that graves containing weapons
and graves with Roman imports are concentrated in Vister-
gotland, that weapon deposits are also concentrated in this
area, whereas votive finds of pottery (“bog pots™) show a more
scattered distribution. As far as housing is concerned, excava-
tions show that Iron Age houses were long houses with living
quarters and livestock stalls under the same roof. Only single
farmhouses have been found. Sites manufacturing iron have
been found in Vistergdtland, Halland and Dalsland, but not so
far in Bohuslen.

However, the author abstains from any kind of detailed
analysis of the archaeological material. Thus the passage on
hoard finds is primarily a catalogue of sites containing weapon
deposits, with some discussion of “bog pots”; similarly the
passage on settlements is a description of the locality of sites
—all accompanied by distribution maps.

The section on material finds is restricted to objects that can
be safely dated to the Roman Iron Age and the Migration pe-
riod, Here, too, each subsection merely describes what objects
have been recovered and where they were located geographi-
cally within the area investigated. Thus the author demon-
strates that there are many large finds of gold from Vistergot-
land and many small ones from Bohuslen. Finds of silver are
fairly few. Most of the bronze objects are fibulae, of which the
cruciform fibula is the most common. Roman imports as well
as weapons are discussed earlier (in the passage on burial
customs) and are therefore not considered in the section on
material finds. The pottery comes mainly from Bohuslen and
Southern Halland. The total of 300 pottery vessels are ana-
lysed in terms of shape and ornamentation. These fairly de-
tailed analyses show a wide discrepancy between pottery from
different sites. The author feels able to conclude that pottery
was produced locally.

The many factual details presented in part 3 lead to an in-
terpretation of cultural elements of South Scandinavian (Zea-
land), Jutlandish or Norwegian origin, respectively. The South
Scandinavian element includes graves oriented north-south,
amber beads, pottery vessels with handle spouts, and vessels
with meander ornamentation. These elements are present in
Halland, Vistergotland and Southern Bohuslen (map 11). The
Jutlandish element includes graves oriented west-east, a single
silver cup and a cruciform fibula found in Bohuslen and Cen-
tral Viastergotland (map 12). The Norwegian element com-
prises graves oriented east-west, cruciform fibulae, embossed
pottery, bucket-shaped pottery vessels and flat hair pins made
of bone. Their distribution is concentrated in Northern Bohus-
len, but they are also found in Northern Halland, Dalsland and
Central Vistergotland (map 13).

The author is thus in a position to conclude that Northern
Bohuslen belonged culturally with Norway; that Halland was



part of a South-Scandinavian culture and that Central Vister-
gotland with adjoining areas of Western Vistergotland formed
an independent culture with contacts in all directions. This
conclusion is reinforced by the existence of two types of cruci-
form fibulae which, according to Reichstein (1975), originate
in the area.

Part 4 is entitled “Social Formations”. It is divided into the
following sections:

1) Access to basic resources and specialization (2 pp.),

2) Cultures and social formations (1!/2 p.),

3) Chiefdoms and tribal societies (1 p.),

4) Evolution into a stratified society (31/2 pp.).
This part presents the conclusions about the Iron Age society
of South-West Sweden which the author feels justified in draw-
ing from her investigations. The Iron Age society of South-
West Sweden must be regarded as a society with a low density
of population inhabiting isolated farmsteads (in theory condi-
tions exist in Central Vastergotland for village settlement).
The distribution of valuable objects indicates no actual strati-
fication of society, but rather that certain areas were more af-
fluent than others. There is some relation between areas with
varied natural resources and the presence of valuable objects.

The author discusses evidence of specialized production but
reaches the conclusion that everything from the production of
iron and pottery to weaving and woodwork took place locally.
The first signs of specialization appear only during the Migra-
tion period, and then in handicrafts only.

On the assumption that the presence of weapon deposits,
small fortifications and votive offerings reflect a more highly
developed social organization, the author regards Central
Vistergotland as more developed than the rest of the area
examined.

Finally, the author relates the results obtained to her theo-
retical starting point, Sanders and Webster’s model of the
development of complex societies. Central Vistergotland is
the area with the highest density of population, the greatest af-
fluence, the most weapon deposits, and incipient specializa-
tion in handicrafts: criteria that are all consistent with Sanders
and Webster’s definition of a chiefdom. Halland and Northern
Bohuslen show a certain resemblance to Vastergotland, and
thus to a chiefdom as defined by Sanders and Webster. The
remaining areas of South-West Sweden may still have been
organised as tribal societies. According to Sanders and
Webster’s model of social evolution (in Meso America), the
development from an egalitarian society to a state is faster in
small, ecologically heterogeneous areas and slower in large
homogeneous areas. By contrast, the present study of South-
West Sweden seems to indicate that the reverse was true: the
homogeneous Central Vistergdtland exhibits the characteris-
tics of a chiefdom, whereas the more heterogeneous areas are
better interpreted as tribal organizations.

The treatise ends with some reflections on why Vistergot-
land must have been a chiefdom rather than a stratified so-
ciety, which, according to Sanders and Webster’s model, is the
only path towards the development of a state. However, a pre-
requisite of the development of a stratified society is that all
natural resources in the area are exploited, and that is far from
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being the case in Vistergotland. The path towards statehood
is a long one, and the transition was complete only some time
during the Middle Ages.

Discussion

The aim of the study is to investigate social developments in
South-West Sweden during the Roman Age and the Migration
period. The author attempts to test the validity of an ethno-
graphical model (from Meso America) by applying it to
archaeological primary material from Sweden. This intention
determines the structure of the book: parts 1 and 4 contain the
theoretical introduction and conclusion, while parts 2 and 3
present the actual empirical data. In the following these two
sections will be discussed separately.

The empirical section forms the cornerstone of the book (60
PP., tables and maps). Actual analysis of the archaeological
material is limited to pottery, and the emphasis is placed on
the proportions and ornamentation of the pottery vessels. The
fairly comprehensive analysis (c. 300 pottery vessels) leads to
the conclusion that there is such variation in the shape of pot-
tery that it must have been made locally. The ornamentation,
on the other hand, is uniform throughout South Sweden — an
interesting phenomenon which, however, is not discussed any
further. For an assessment of the pottery analyses it is im-
portant to bear in mind that the author is not concerned with
possible chronological variations. Thus, in theory, the pottery
material represents more than 500 years.

There is also a preliminary analysis of grave goods when the
author examines the assemblages from weapon deposits. The
remaining grave goods are listed numerically in tables. As for
weapons and the rest of the grave goods (Roman imported
objects, coins, drinking-horn mounts, berloques etc.) the
analyses comprise only directly observable geographical
variations between the five main areas. Individual groups of
objects are discussed as isolated phenomena, without re-
ference to their context and regardless of chronology. Thus the
accompanying tables show that there were two graves in Cen-
tral Vistergotland with swords, spears, lances and shields, and
that the same area has yielded 4 Roman situlae, 4 glass
beakers, 4 drinking-horn mounts etc. But it is impossible to
decide whether, for instance, the 4 situlae and the 4 glass
beakers were found in the two graves with a full set of weapons
mentioned above, whether they came from one and the same
grave, or whether they might have been recovered from 8 dif-
ferent graves — a factor of some importance if we wish to under-
stand more fully the social variations of Iron Age society.

Though the aim of the study implies a dynamic perspective,
i.e. the process of change in Iron Age society, the author re-
frains from a chronological analysis, which the graves in parti-
cular — with their goods which can be safely dated —would have
made feasible. As a result the temporal perspective vanishes
completely, and with it the chance to observe possible geo-
graphical changes when find material representing more than
500 years of burial customs is discussed collectively. What
does it mean, for instance, that richly furnished women’s
graves are particularly numerous in one area of Central
Vistergotland, and weapon deposits in another? Do they
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reflect a chronological or a geographical difference? This
important question cannot be answered because of the way the
study is structured.

A treatise like the one under discussion, in which the geo-
graphical distribution of individual phenomena forms the
primary analytical tool, ought to give a prominent place to a
discussion and clarification of the geographical representati-
vity of the archaeological material. For example, do the “white
dots” on the distribution maps always — and in equal measure
—indicate areas with no actual finds? What determines the dis-
covery of e.g. settlement traces as opposed to finds of weapon
deposits?

Ultimately, the conflict in the study resides in the relation
(or lack of it) between the presentation of the archaeological
material and the interpretation of it in a social perspective.
This is because there is no analytical link to connect the two
levels.

The theoretical section. As mentioned above, the author
seeks to test the validity of Sanders and Webster’s evolution-
ary model (based on social developments in Meso America) by
applying it to Swedish material. It seems natural first of all to
consider the appropriateness of this procedure, which is fairly
common among archaeologists. It consists of: 1) the selection
of an archaeological area of investigation, 2) the selection of an
ethnographical model, 3) the mapping of archaeological data,
and 4) the interpretation of these as a direct expression of the
social organization within the framework of the selected
model.

Any anthropological theory is debatable. This is the basic
problem for archaeologists who attempt to use ethnographical
models without a sufficient command of theory. As is also the
case with the present study, the result is often a mechanical
interpretation of social phenomena which does not increase
our knowledge about prehistoric cultures, but merely adds
new designations to them and forces them into a preconceived
framework. To take a concrete example: the weapon deposits
from Sweden’s Early Iron Age do not necessarily reflect a
society that is more stratified than does an area without
weapon deposits. The relationship between the social super-
structure and the archaeological material is not as simple and
mechanical as that. Let me illustrate this with an example
from the book.

The author assumes that weapon deposits, major finds of
gold and Roman imported goods etc. are direct evidence of a
more strongly organized society. She therefore regards Vister-
gotland as more stratified than the other South-West Swedish
areas. Yet according to the model as well as ecological con-
siderations this is not supposed to be the case — on the con-
trary. In other words, “centralisation” occurs in the wrong
area. The theoretical value of the study would have been
enhanced considerably if the author had also attempted to
work out an alternative model of developments in South-West
Sweden. As it is we are left with the unsatisfactory situation
that the model does not work, but is used nevertheless.

Readers who expect this book to provide a fresh analytical
and theoretical contribution to research in the Scandinavian
Iron Age will be disappointed. The title of the book does not

cover its actual content, which is a pity since it is by no means
an unimportant study of the Swedish Iron Age. It appears asa
valuable and meticulous account of all the data, archaeologi-
cal as well as ecological and geographical, for a large area. Part
2, which deals with the ecological and economic requirements
of Iron Age settlements, is particularly useful and contains a
number of important investigations and observations that may
serve as an inspiration for future research. However, the over-
all interpretation could refer to practically any area during any
period from the Bronze Age to the Middle Ages.

Lotte Hedeager

HaNs NEUMANN: Olgerdiget — et bidrag til Danmarks tidligste historie.
Skrifter fra Museumsrédet for Senderjyllands amt, 1, Haders-
lev 1982.

The book about the Olgerdige was Hans Neumann’s last and
most substantial contribution to Denmark’s earliest history. It
deals with the author’s homeland in Schleswig, and is a study
firmly rooted in a narrow strip of land between Urnehoved,
south-west of Abenrﬁ, and Gardeby, south of Tinglev. Here, at
one time, Olgerdiget ran through the landscape, broken only by
lakes and marsh, in a form which as late as the beginning of the
19th. century could still be seen in the unploughed heath, and
that since has been re-discovered through archaeological exca-
vations. Neumann undertook painstaking excavations during
nine summers, from 1963 to 1972, on this prehistoric monu-
ment, and during the following nine years he was occupied
with answering the problems which Olgerdiget set him. This led
him far outside the local archaeological field of study, and
deep into the marginal land between prehistory and history
which is so fascinating, but dangerous to enter. For Olgerdiget
appeared to Neumann to be a key to the understanding of the
political events which from the 2nd. to the 10th. centuries led
to the existence of the Danish state. Such events are not
directly disclosed by the archaeological find-material, and
therefore the sparse historical sources which can illuminate
the situation in Scandinavia at this period are once more
brought before us, analysed, and interpreted; the domestic
situation is continually set in the context of the rather clearer
political development of southern and western Europe. These
were centuries packed with activity, during which the con-
tinental Germanic tribes gather into continually larger and
larger confederacies in order finally to stand up against the
western Roman empire and establish themselves in newly-
formed states, and during which the Jutes, Angles, and Saxons
correspondingly invade and settle Britain. All this provides a
background for, and contributes to, the historical reconstruc-
tion which is built around the results of nine summers’ excava-
tions in the present work.

Along this 12 km. long stretch, investigation of the Olgerdige
proceeded through a series of excavations at different points.
Naturally these only cover a small part of the whole length, but
they present a consistent picture of the form of the structure.
To the west it consists of 3 — 5 rows of palisading, running



parallel, formed of oak tree trunks standing close together.
Some metres to the east of this there is a broad, flat-bottomed
ditch, in certain places along the east side of which traces of a
low bank were seen, certainly composed of the earth cast up
from the ditch. The structure did not take this form all in one
go: the outermost palisades, and possibly the ditch and bank,
represent later extensions and reinforcement of the barrier.
But the uniformity of the structure must demonstrate that in
its original form it was built to its full length in very little time.
It was a land barrier, covering all accessible areas between wet
areas with palisades. It is estimated that altogether 90,000 oak
trunks went into the whole palisade, and although in the ori-
ginal phase this involved a single row of stakes, this is in con-
sequence a construction which in terms of timber and labour
employed corresponds to the later Viking period’s largest
commercial centres, Trelleborg, Ravningbroen, etc. However
Olgerdiget brings us back to the Roman Iron Age: although the
available C 14 dates are not consistent in the dates they in-
dicate, it appears probable that the palisade was constructed
in the 2nd. century A.D., and was extended and maintained
through several centuries.

It would not, in these days, have immediately been expected
that this palisade should face the North-West, and therefore
have been built by the folk who lived south and east of it, but
close analysis of the placing of the palisade in the landscape
strongly supports such an interpretation, and in further agree-
ment Neumann is able to point to close similarities between
the construction of Olgerdiget and the boundary-wall with which
the Romans sought to consolidate their frontiers against the
Germans in the 2nd. and 3rd. centuries. Here too it is a pa-
lisade which marks the frontier, later extended with a bank and
ditch to the rear. It was rather ambitious for a folk-group in
south-eastern Schleswig, when at some time in the 2nd. cen-
tury it wished to define its territory’s north-western frontier, to
take the recently constructed flimes-defences as a model. Olger-
diget was not, any more than the Roman limes-defences were, in-
tended as a true defence work from which military attacks
could be repelled — but it could make surprise attacks difficult,
and facilitate the observation of the frontier and legal traffic
which by this means was directed to controllable passages.

The establishment of such a frontier boundary in the east of
south Jutland is not particularly surprising in the transition to
the later Roman Iron Age, because the major weapon-hoards
in a series of bogs in western Fyn and eastern Jutland indicate
precisely this area, around the Lillebalt, to have been a “war-
zone” in the period from the 2nd. to the 5th. centuries, and
provide furthermore an insight into the organisation and
specialised ornament of some quite significant military units.
The barriers of stakes by the navigable entrance to the Haders-
lev fjord also belong to this period, and in the other archaeolo-
gical material at just this period there appears a cultural
boundary which is congruent with the line of Olgerdiget.

It has long been recognised that the finds of the Roman Iron
Age, especially on the Jutish peninsula, divide the country into
a series of culture-provinces, in which, inter alia, the burial
practices and ceramic production display unmistakable local
characteristics. Such areas have sometimes been identified
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with different, admittedly usually anonymous, tribes. Rather
more often, however, more neutral characterisations of such
areas are made, as settlement or communications areas (Sied-
lungs- or Verkehrsgebiete), since really one does not know
how far the community extended ethnically, religiously, or
politically. In the earlier Roman Period, South Jutland and
Schleswig, from the Skjern river to the Ejder, form one such
uniform settlement area, but subsequently, through the later
Roman period, one notes both in burial practices and pottery
production an essential difference between the northern and
southern parts of the area, and the find picture in the southern
part aligns itself in this later period more closely with that of
the islands of Fyn than with the neighbouring part of Jutland.
The border of this province is marked byOlgerdiget, and further
west by the Vida.

This, then, briefly, is the archaeological basis for Neu-
mann’s further politico-historical studies. The excavation
results are comprehensively presented and documented, and
there are really only three points which require supplementary
investigations.

Firstly, Olgerdiget terminates south-west of Urnehoved,
where a (?)later bank, Skansen, covers the (?)later Army Road
(Ox Road). Even if one accepts, like Neumann, that the north-
south traffic in the early Iron Age followed the same route in
the landscape west of Urnehoved which to all appearances was
used in the Stone and Bronze Ages, it remains incomprehen-
sible that the frontier wall should leave so obvious a weakness
towards the north.

Secondly, there is a striking discrepancy between the exca-
vation results and those descriptions of Olgerdiget which survive
from the time when it was still visible and accessible in the
heathland. Outzen and J.N. Schmidt both speak of a mighty
earth bank which had a broad ditch to the east(!), and it is diffi-
cult to accept that both of them, familiar with the locality as
they were, mistook the points of the compass. But Neumann,
of course, could only describe what he saw. However new geo-
physical methods of analysis, if they fulfil what they seem to
promise, should make it possible to determine whether at a
given place a grave-mound or earth bank has been raised, even
if later ploughing has removed all traces of it, and it well be
intriguing to employ these methods on selected parts of Olger-
diget.

Thirdly, at some time, a series of supplementary samples for
C 14 dating and dendrochronological analysis should be
taken, because so much depends on the dating of the monu-
ment: a more accurate dating than we at present have should
now be within reach.

The further archaeological evidence, both local and foreign,
which is introduced into the work consists largely of well-
known material, which Neumann nevertheless never fails to
assess critically, thereby both supplementing and verifying
earlier observations. This applies not least to the considera-
tion of the ceramic evidence, which illustrates similarities and
differences within the Schleswig/South Jutland area in the
earlier and later Roman Periods respectively. Here we have
new and substantial observations which correct the basis for
our understanding, and it would therefore have been most wel-
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come if the book had provided corresponding analytical
studies of many further elements of the Iron Age find-material.
No-one was more familiar with this than Neumann. This could
possibly have clarified problems relating to Iron Age routes,
because it is contentious to assume that the routes of the
Bronze Age continued in use unchanged. This could have
thrown light on the relationship between Fyn and Schleswig,
which is ascribed such decisive significance in the later Roman
Iron Age. And this could possibly, as has recently been done in
other parts of the country, have thrown some light on the social
stratification in the population which was capable of complet-
ing a building project of such mighty dimensions. All this lies
within Archaeology’s reach.

But Neumann, historian as he was as well, had quite dif-
ferent purposes in his book about Olgerdiget. Although he did
not generally accept Kossina’s view, formulated in 1911, that
clearly bounded archaeological culture-provinces are always
identical with folk-groups, he found in this material strong
indications that the two later Roman Iron Age culture-pro-
vinces in South Jutland and Schleswig can be understood as
tribal areas similar to those which are known and described in
that part of Germania which bordered on the Roman Empire.
The group which was responsible for the establishment, exten-
sion, and maintenance of Olgerdiget must have been united in a
sufficiently stable political organisation for common business
to be planned and directed by a central authority, and the
necessity of a frontier barrier of such striking dimensions may
well imply a comparable political power in the neighbouring
area against which defence was organised. Neumann identifies
the two groups north and south of Olgerdiget as the Jutes and
Angles respectively, and thus understands the Jutes to have
dominated the whole area from the Skjern river to the Ejder in
the early Roman Period, while the Angles pressed them back
north of the border which is delineated by Olgerdiget and the
Vida in the 2nd. century. Since the finds in the area of the
Angles, as has been stated, show a relationship with the find-
material on Fyn, it appears that the presence of the Angles in
the area could be the result of an invasion from the east.

There is little literary foundation for this identification. The
jutes (eudoses, eudici, or, in a presumed error in Ptolemy, fundisi),
are occasionally mentioned as inhabitants of the Jutish penin-
sula along with the Cimbri and the Harudes, just as Tacitus (1st.
century) includes the Jutes and Angles amongst the groups
who worshipped Nerthus, whose sanctuary was situated on an
island in the Ocean (the Baltic?). In Ptolemy (2nd. century),
however, the Angles are located in Thuringia, an area the
group-name is still associated with in the 7th century, and the
question of the origin of the Angles has therefore produced
extensive and learned debate, involving philologists and
place-name specialists, as well as archaeologists and histori-
ans.

Since Germanic peoples were often involved in migrations
(examples of this are legion), and since it was hardly on every
occasion that whole nations left a place, it should not really be
a source of any great wonder that the same group-name should
turn up in different places on the map of Europe, certainly not
when the classical authors have obviously had only vague

notions of the groups and places involved. On this issue, as
generally in the book, Neumann gives a thorough account of
all divergent opinions, and one may well follow him in con-
cluding that the Angles who took part in the expeditions
against England must be presumed to have been a group with
a knowledge of seafaring, and access to the North Sea. Such
conditions exist in contemporary Angeln and neighbouring
parts of Schleswig, and a localisation of the Angles in this area
is supported by a late English source, in that Bede (c. 672-735
AD) informs us that before the invasion the Angles were
settled between the Saxons and the Jutes.

But what Bede in the 8th. century relates of the Angles in the
5th. century obviously tells us only a little of their activities
and location at the start of the millenium, and if, like Neu-
mann, one takes Tacitus’s statement (lst. century) to imply
the location of the Angles in Jutland, alongside the Jutes, one
must concurrently accept that at that time they formed part of
a homogeneous settlement area, which stretched from the
Skjern river to the Ejder. This naturally does not exclude the
possibility that in the 2nd. century they could have won
mastery over the southern part of the area by force, and on this
occasion have fortified their northern frontier, but the histori-
cal sources say nothing of this — no more than they support the
hypothesis of an Anglian invasion from the east.

This invasion-hypothesis is, then, also associated with
another folk-group, whose introduction into the historical
arena has interested Danish historians rather more. These are
the Danes, of whom Jordanes (6th. century) relates that they
were an offshoot from the Svear tribe who drove the Heruli from
their lands. Of the Heruli we know, amongst other things, that
from the 3rd. century onwards they wandered quite homeless
around the continent, until a part of the tribe, after a defeat in
the Balkans in 505, were permitted to settle in Illyria, while the
others began a migration back towards the north. Procopius,
who also was writing in the 6th. century and therefore is closely
contemporary with the events described, tells of this migra-
tion. Here we follow the route of the Heruli up through Poland
and North Germany. “After that they passed quickly by the
Danes, without those barbarians doing them any harm, and
came to the sea”. Then they took ship, and subsequently
settled on the Scandinavian peninsula close by the Gautar. This
migration history may well increase the probability that ori-
ginally — and therefore before the 3rd. century — the Heruli were
settled in southern Scandinavia; that there was still a tense
relationship between themselves and the Danes, who in their
time had expelled them; and that these Danes, at the begin-
ning of the 6th century, occupied the areas in the southern-
most part of the Jutish peninsula. Evidence, not always especi-
ally reliable or chronologically well-associated, has been as-
siduously pursued, both in the archaeological material of Den-
mark and the distribution of place-names, for an invasion of
Danes from the east occupying the land in the first centuries of
our era. The evidence of the bog-finds for military activities
around the Lillebzlt in the 3rd.—5th. centuries should, in such
a case, denote the war-zone where the Danes’ westward ad-
vance was temporarily halted, and Neumann now adds to this
his substantial evidence for a tribal area in Schleswig whose



material culture points to connections in the east, and where
the population quickly raised a frontier-barrier against the
north,

If one assembles all this evidence in an historical reconstruc-
tion, the “culture-shift” in Schleswig becomes a result of the
advance of the Danes. It is they who in the 2nd. century estab-
lish a bridgehead on the east coast and fortify the boundary
against that part of Jutland which would not so easily allow
itself to be overrun, and it is they who later expanded their
territory right across the peninsula. Accordingly, Frankish
sources from the 6th. century speak of the Jutes and the Danes
as two independent nations within the Frankish king’s sphere
of influence, and history’s first named Dane, King Choci-
laicus, comes before us at the same time, because around the
year 515 he was slain on a pirate raid on the Gallic coast. But
what has become of the Angles in this history? They can only
be fitted in if one supposes that Angles and Danes are syno-
nymous — that the Angles are one of the groups of the Danes,
or that the Danes who conquered southern Schleswig took the
name of the local population and the region, which was Angel.
Perhaps that part of the Danish empire in Schleswig was in-
dependent for at while — an Anglia? In the travelogues of
Ohthere and Wulfstan (shortly before 900) a distinction is
drawn between South Danes in Jutland, and North Danes on
the islands and the mainland (Skdne and Halland) and this
distinction could possibly reflect contemporary or past politi-
cal realities. All this, however, is speculation, on a very slight
foundation, and when Neumann insists upon identifying Olger-
diget with the Angles this rests only upon the place-name
Angeln, Tacitus’s vague statement, and last but not least, in the
deductions concerning the origin of the Angles which English
sources allow. For with the invasion of Britain by the Angles,
Saxons, and Jutes in the 5th. century, these folk-names take on
a new and rather more tractable significance.

The Jutes maintain a rather shadowy existence in this
course of events, because, as Neumann notes, they neglected
to write their own history. Their territories, moreover, were
rapidly incorporated in Saxon southern England. In recent
decades, however, elements have been observed in the archae-
ological material from Kent, the area indicated by Bede to be
where the Jutes settled, which affirm connections with Jutland,
or southern Scandinavia at least, and Neumann also argues for
reminiscences of the Jutish power in literary sources, although
Anglian and Saxon historians seem certainly to have repressed
information about this. But what Neumann is particularly pre-
occupied with in this part of the book is the legendary tradition
which is preserved in the Old English genealogies and poetry,
for a similar tradition is found later in Sven Aggeson and Saxo,
and it may therefore be presumed that the English and Danish
legends have a common background in the culture-province
between the Jutes and the Saxons whence the Angles emi-
grated,

In the poem Widsith, which was written down in West Saxon
in the 10th. century, but which contains so many Anglian
forms that it must have existed in an earlier Anglian recension,
Neumann finds further indications that sections of the poem
must have been in existence before the emigration of the
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Angles to Britain. Of 31 identifiable groups and places men-
tioned in the poem, 29 are associated with the North Sea and
the Baltic, the furthest reaches of which were known to the
poet, while the poem’s comprehensive descriptions of north-
ern Europe exclude only Ireland. In the list of critical battles
and victories within the poem, not a word is said of the in-
vasion of England. On the other hand one of the verses con-
cerns the king Offa, who ruled Angel, and who won his greatest
kingdom while yet a boy. With “one sword”, or “by the sword
alone”, he accomplished “the most glorious deed” and
“marked the border”. This is Saxo and Sven Aggeson’s Offa-
tale in an Anglian version, but instead of a dual on anisle in the
Ejder it tells of a campaign, which established or expanded the
Anglian kingdom (across Jutland?) and secured its border
(with Olgerdiget?). Neumann recognizes that there is no histori-
cal evidence that it was Offa of Angel who built Olgerdiget, but
still characterises these lines of Widsith as the “most important
source for the history of Schleswig in these centuries”. It is in
any case a charming idea that the poem about Offa I of Angel
could have been composed for Offa II of Mercia (757-796),
who himself became famous for having “marked” the border of
his kingdom against Wales with the famous Offa’s Dyke.

In the same way the poem Beowulf also betrays a comprehen-
sive knowledge of Scandinavian legend, and the knowing man-
ner in which the poet alludes to this in brief references pre-
sumes a corresponding knowledge of the material amongst his
audience. The poem, which to all appearances was composed
in the 7th. or 8th. century, revolves aspects of the Scandinavian
situation in its fabulous narrative — wars between the Jutes
(Geats), Danes, and Swedes, and their expeditions against the
Franks and Frisians. One of the events can be verified:
Hygelac’s (= Chochilaicus’) expedition against the Franks in
circa 515. There is clearly evidence of a living historical tradi-
tion which was common to the Angles both in England and on
the continent. This may well have its background in unbroken
connections between these areas.

In the context of the English tale, the Jutes and Angles
emerge as independent groups who were even located as far
from one another as it was by then possible, and, as already
mentioned, Frankish sources of the 6th. century also speak of
the Jutes and the Danes as two separate groups. The division
which is established around Olgerdiget in the 2nd. century thus
seems to last this long, and as Neumann understands it this
was still the situation at the end of the 9th. century. Through
a close reading of Ohthere’s travelogue — from North Cape to
Hedeby — he notes that during his long voyage Ohthere de-
scribes the coastal lands he passes by, and mentions their poli-
tical alignments. Thus we learn that Halland belongs to Den-
mark, just as we also learn from Wulfstan’s contemporary
travelogue that Bornholm has its own king, and that Blekinge,
Oland, and Gotland belong to Sweden. Since Ohthere sailed
down the Lillebzlt, he had Jutland to starboard and the islands
which belonged to Denmark to port, and came straight from
there to Hedeby which also belonged to Denmark. Jutland’s
political situation is thus not stated —~ no more is Denmark’s,
and it is a tempting explanation that Jutland was still an inde-
pendent kingdom. This situation first changed in the 10th.
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century, when the king of the Jutes at Jelling, Harald Blue-
tooth, conquered all of Denmark and Norway, and christi-
anized the Danes. Then, after 700 years, Olgerdiget first lost its
significance — and became an ancient monument.

Around this monument, Neumann portrays Denmark’s
earliest history. In the foregoing, some major issues are picked
up in order to give an impression of the subject-matter and the
problems which are considered. Both the subject-matter and
the problems are much more extensive than could be shown
here. Denmark’s earliest history resides in fragments of a
pattern, which may be put together to present a whole: very
small fragments of a very large whole. Many have attempted
this, and one must allow Neumann that he examines and pre-
sents his source material with a highly critical sense, with the
result that there are many fewer internal contradictions in his
reconstruction than many earlier attempts. But in the midst of
his scientific sobriety, Neumann could nevertheless be cap-
tured by his own visions. The Anglian kingdom in Schleswig,
which is said to have been a military and cultural centre of
power in Scandinavia for 700 years, is thus no historical reali-
ty. It lives in the book, but the historical sources which ought
to document its existence are internally contradictory and far
too scanty. But still it lives in the book, which despite its broad-
ranging, scientific weight, is also captivating and easily read.

Mogens Orsnes

The reviews in this volume were translated by Ole Bay-Petersen and
John Hines.



Recent Excavations and Discoveries

Please observe the following abbreviations:

s. sogn, Danish parish

h. herred, Danish district

a. amt, Danish county
All places mentioned in this list can be located on the map p.
239 and identified by their no.

MESOLITHIC

1. VEDBZK, VENGET NORD, Northern Zealand, Sellered
s., Kebenhavn a.

Settlement site. During the summer of 1983 the excavation of
the Kongemose site Venget Nord in Vedbak was terminated,
being part of the Vedbzk Project. Around 400 m? were ex-
cavated and yielded a material rich in artefacts, a somewhat
smaller selection of fauna, some structures of various shape
and function, some post holes with wooden remains, and the
remains of stakes that had been stuck into the ground. A
fragmented bow, and a moored, but poorly preserved dugout
canoe should also be mentioned. Both, however, were later
than the main settlement, which has been dated to approx.
5000 b.c. — Institute of Prehist. Archaeology, University of
Copenhagen. — Nationalmuseet. Prehist. Dept. 1659/76. [E.
Brinch Petersen]

2. PREJLERUP, North-West Zealand, Grevinge s., Ods h.,
Holbzk a.

Aurochs skeleton. In the spring of 1983 a large fragment of an
aurochs skull was found in connection with drainage works in
a small bog. An excavation took place in September, and the
skeleton was found intact resting on its left side 20 cm im-
merged into a layer of calcareous gyttja approx 70 cm below
the present-day surface of the bog. The skeleton turned out to
be intact and extremely well preserved. It was a very large
ontogenetically very old aurochs bull. Close to the bones and
concentrated around its left haunch were found 17 pieces of
flint representing 15 microliths which again represent at least
9 different arrows. Lying close to one of the microliths was a 4
cm long fragment of a fir arrowshaft. A C-14 analysis of 100 g
bone has given the date 8410 + 90 BP which corresponds with
a pollen-analytical dating to the middle of pollen zone Vb. —
Zoological Museum, Copenhagen, ZMK 32/1983 and National-
museet, Prehist. Dept. 5217/83.

Lit.:

K. AAris-S@RENSEN: Uroksen fra Prejlerup. — alle tiders ODS-
HERRED 1984. Odsherred Museum. Pp. 3-10.

K. AARIS-SGRENSEN (ed.): Uroksen fra Prejlerup. Et arkeo-zoologisk
Jund. Zoologisk Museum 1984. 36 pp.

K. AARIS-SGRENSEN: Om en uroksetyr fra Prejlerup og dens
sammensted med Maglemosekulturen. Nationalmuseets Arbejds-
mark 1984.

P. VANG PETERSEN & E. BRINCH PTERSEN: Prejlerup-tyrens
skaebne — 15 sma flintspidser. Nationalmuseets Arbejdsmark 1984.
[Kim Aaris-Serensen]

3. STORE AMOSE, West Zealand. Holbzk and Sors a.
Settlement sites. In 1982 a systematic surface-registration in
the Amose basin was initiated by the National Agency for the
Protection of Nature, Monuments and Sites with the purpose
of locating the still preserved Stone Age sites. Since World
War II the bog has been drained and cultivated, so culture
layers with well-preserved organic material are threatened
with destruction. In 1983 a supervisory committee was formed
to co-ordinate the archaeological efforts in Amosen. A trial ex-
cavation was carried out on the site Kongemose A in 1983, and
a thorough excavation of the site is scheduled for 1984. — Fred-
ningsstyrelsen (The National Agency for the Protection of Na-
ture, Monuments, and Sites). — Nationalmuseet, Prehist. Dept.
3033/80.

4. THE SOUND OFF SLOTSBRINKEN AT DYREBORG,
South Funen. Horne s., Salling h., Svendborg a.

Submarine settlement site. In colaboration with Faborg
Museum of Cultural History, and assisted by amateur divers,
Langelands Museum has undertaken a preliminary investiga-
tion of a submarine Stone Age settlement in the sound be-
tween Dyreborg and Bjerne island near Faborg. The site,
which is heavily eroded, covers an area measuring approx. 60
X 40 m on the sea-bottom, extending from the coast to a depth
of 2 m. All over the area there were large quantities of flint
waste, blade tools, flake and core axes and a stump-butted axe
belonging to the Ertebelle Culture. At the top of a gyttja sedi-
mentation at a depth of approx. 1 m sherds of Early and
Middle Neolithic funnel-beaker vessels appeared along with
bones of domestic animals. — Langelonds Museum, Rudkebing,
11399. [J. Skaarup]

5. OSTENKER, North Jutland. Tvarsted s., Horne h., Hjor-
ring a.

Settlement site. The northernmost site of the Erteballe Cul-
ture in Denmark. The digging of a duck pond in 1983 led to
investigations showing that the site had been standing on an
approx. 15 m wide water course that has since filled up. The
water-deposited layers contained flint, pottery, animal bones,
and antlers. Among the tools were antler axes, antler pressure
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flakers, bone points, and amber pendants. — Vendsyssel historiske
Museum, Hjorring, 90/1968. [Per Lysdahl]

6. ERTEBOLLE, North Jutland. Strandby s., Gislum h.,
Aalborg a.

Shell midden. After the 1893-97 excavations of the classic
kitchen midden at Ertebglle the southernmost third of the area
was preserved. In connection with a revision of the preserva-
tion in 1980 new investigations were initiated with the follow-
ing purposes: (1) to obtain a more precise estimation of the
character of the site and its relation to the Stone Age fluctu-
ations of the sea level, (2) to analyse the relationship between
the kitchen midden and a possible habitation area, (3) to
analyse the structure and composition of the midden, (4) to get
an up-to-date test sample of the artefact contents, and (5) to
get new material for biological analyses and dating, selected in
relation to the layers with a known content of artefacts.

Just behind the shell midden a workshop was found where
flint tools had been manufactured. Itis contemporaneous with
the kitchen midden and must along with it have constituted
one large settlement area.

In 1983 ensued the excavation of a 28 m long cross section
through the shell midden. The investigations show that the
western part of the midden has been rebedded and partly
washed into the old marine sediments. At the same time it has
been proved that the kitchen midden has been flooded by the
sea at least once, and that it is heavily eroded as regards length
as well as thickness compared to its original size. Besides a
series of important observations concerning stratigraphy, the
presence of fireplaces, and artefacts and organic remains in
relation to the separate phases of the midden, it has also been
established that the investigations of the 1890s did not go deep
enough. The lowest part of the kitchen midden is contempora-
neous with the early part of the Ertebglle Culture (Norslund
layers 3—4). Below the shell midden were marine layers with
artefacts belonging to an even earlier phase of the Ertebslle
Culture.

It has also been established that, unlike previously sup-
posed, there has been no hut-site in connection with the kit-
chen midden.

A preliminary examination of the recovered unretouched
blades (by Helle Juel Jensen) shows that they have all been
used for splitting thin branches and osiers, which might sug-
gest extensive manufacture of wickerwork and fish traps. This
interpretation is supported by many traces of fish bones and
the presence of concentrations thereof in the shell layers.

The investigation is to be terminated in the summer of 1984.
— Institute of Prehistoric Archaeology, University of Aarhus,
and Aalborg historiske Museum. To be published in a coming issue
of JDA. — Lit.: Antikvariske Studier 6, 1983, pp. 294-99. [Seren H.
Andersen]

NEOLITHIC

7. DRENGEAS, Sejers island, Holbak a.
Flint workshop from the Late Neolithic located near the shore

and probably seasonal. The workshop has mainly produced
flint sickles. There were large quantities of waste flint, around
60-70 rough-outs and fragments of flint sickles, and 10-15
rough-outs for broad-edged axes and daggers. Furthermore,
there were pottery and various other tools. The workshop was
overlaid by a settlement from the Roman Iron Age. Investiga-
tion by Lars Kempfner-Jorgensen. — Nationalmuseet, Prehist.
Dept. 3694/81.

8. MELSTED, Bornholm.

Late neolithic stone cist. In connection with the investigation
of a Viking Age settlement at Melsted a stone cist was found
and excavated among the later houses. The cist contained the
remains of two skeletons and a flint dagger from the early part
of the Late Neolithic. In a pit near the cist was a large, intact
Late Neolithic earthenware vessel. Investigation by Lars
Kempfner-Jargensen — Bornholms Museum, Ronne, 953.

9. TORRES@, Funen. Krogsbglle s., Skam h., Odense a.

The site of a passage-grave. Owing to good conditions of pre-
servation large quantities of human skeletal remains and many
bone tools: chisels, points, fabricators, and beads of animal
teeth and amber were unearthed. Furthermore, there were
stone and flint axes, arrowheads, and potsherds. Excavation
by Anders Jeger. — Fyns Stiftmuseum, Odense, 3554.

10. BREDHOLM. The archipelago south of Funen. Strynes.,
Sunds h., Svendborg a.

Submarine settlement site. In shallow water off the south-
west coast of Bredholm west of Stryng a submarine Stone Age
site has been found. The finds include several flake axes,
scrapers, blade tools, 4-5 thin-butted flint axes, one thick-
butted axe, and one half of a polygonal axe of greenstone,
besides many flakes and cores. At an earlier date a stone cist
the length of a human body but without finds has been inves-
tigated on this island. — Langelands Museum, Rudkebing, 11500.
{J. Skaarup]

11. TOFTLUNDGARD, Funen. @ster Skerninge s., Sunds h.,
Svendborg a.

Early neolithic grave. In 1983 below a ploghed down Bronze
Age mound an earth grave of the Konens Hgj type was found,
with deep post holes at either end. The grave was surrounded
by a U-shaped ditch with its openning towards the east. The
grave contained two polished, thin-butted flint axes, two
transverse arrowheads, and a few potsherds. The pottery dates
the grave and the ditch to Early Neolithic, Period C. — Svendborg
og Omegns Museum 14/83. [Per O. Thomsen]

12. NORRE KORNUM, North Jutland. Brenderslev s.,
Borglum h., Hjerring a.

Hoard with flint axes. During the draining of a meadow in
1983 a hoard was found consisting of 2 polished and 7 un-
polished thin-butted flint axes. The axes rested in salt water
mud in a previous litorina inlet. — Nationalmuseet Prehist. Dept.
A 51075-83. — Procured by Vendsyssel historiske Museum, Hjorring
(143/1983), where the find is kept.



13. MORUP MQLLE, North-West Jutland. Bedsted s.,
Hassing h., Thisted a.

Early neolithic grave. The grave was N-S aligned, measured
3.5 X 2.75 m, and was filled with stones the size of a human
head. It was laid out under level ground, penetrating only 30—
40 cm into the subsoil. Most of the stones lay directly on the
bottom of the grave, and it may be presumed that they have
originally covered a wooden coffin. The grave goods consisted
of approx. 170 amber beads, whereamong were several oblong
beads without perforation but with a clearly marked waist-
line. Beads of this type are known from Early Neolithic graves
and hoards. — Museet for Thy og Vester Hanherred, Thisted. [Jens-
Henrik Bech/ Anne-Louise H. Olsen}

14. FADDERSB@L, North-West Jutland. Hundborg s. & h.,
Thisted a.

Stone-packing grave consisting of a small, almost square
stone pavement covering a mortuary house. East of this grave
two oval, stone-filled graves were found. The mortuary house
revealed two polished flint axes of the Blandebjerg/Bundse
type. The investigations will be continued in 1984 to establish
whether there are more stone-packing graves in the area. —
Museet forThy og Vester Hanherred, Thisted, 1941. [Jens-Henrik
Bech/ Anne-Louise H. Olsen]

15. NORHAGARDSVE], North-West Jutland. Nerha s.,
Hundborg h., Thisted a.

Barrow. At the top of a ploughed down barrow two skeleton
graves, probably female, were found, from the Single Grave
Culture. Both graves were aligned WNW-ESE and contained
remains of partly carbonized log coffins measuring approx. 1.7
X 0.5 m. One grave showed that the deceased had rested in
hocker-position on the left side with the head towards the east.
The other body has probably rested in a similar position. Both
graves contained amber discs, amber pendants, and amber
beads, including a large necklace consisting of 183 amber
beads and pendants. The graves probably date from the
ground grave period. Below the single graves was a dolmen-
like grave structure from the Early Neolithic, Period C, con-
sisting of a partly wooden, rectangular chamber measuring 1.4
X 0.5 m on the inside, and containing a few amber beads. The
chamber was surrounded by a low mound and an oval stone
circle measuring 4.5 X 3 m on the inside. Furthermore, there
were three urn graves from the Early Bronze Age. An Early
Neolithic grave structure displaying several similarities with
the above grave, and located approx. 300 m further to the NW
was investigated in 1973. This grave contained a collared flask,
a couple of amber beads, and a thin-butted axe. — Museet for Thy
og Vester Hanherred, Thisted, 1678. [Jens-Henrik Bech/ Anne-
Louise H. Olsen]

16. LUND, North Central Jutland. @rslevkloster s., Fjends h.,
Viborg a.

Single Grave Barrows. Three heavily ploughed down barrows
were excavated yielding a total of 15 inhumation graves incl.
two doubtful ones. Many of these graves had a partly carbon-
ized wooden cover. These partly carbonized covers were found
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in graves dug into the subsoil, graves on the original surface,
and graves laid out above the bottom of the barrows. Most of
the graves also displayed another common trait: the absence of
grave goods. One grave, however, contained a thick-butted
flint axe, and one of the later graves that did not seem to have
a carbonized cover, contained an earthenware vessel corre-
sponding to Glob’s I-type. — Skive Museum 239A. [John Simon-
sen/Svend Nielsen]

17. GLATTRUP, Central Jutland. Skive s., Hinborg h., Viborg
a.

Settlement Sites. On a spit of land in the northern part of Glat-
trup south of Skive sites from several prehistoric periods have
been investigated, i.e. of the Funnel Beaker and Single Grave
Cultures. The settlement from the former period is dated to
MN 1.This settlement has yielded pits with flint and pottery
inventories. However, in three instances surface clearings re-
vealed traces of posts that may be interpreted as the remains of
small houses with a length of roughly 6 m and an EW orienta-
tion. Settlements from the Single Grave Culture are also repre-
sented by various burials of artefacts, incl. a varied material of
flint tools, potsherds, charcoal, and charred grain. — Skive
Museum 270A. [John Simonsen]

18. SKARRILD MOSE, West Jutland. Skarrild s., Hammerum
h., Ringkebing a.

Settlement Sites and Grave. On the eastern edge of Skarrild
bog culture layers and various remains of human activities
were excavated on a large settlement site dating from the end
of the Funnel Beaker Culture. There were no remains of
houses. On the settlement area, under level ground, a grave
from the Single Grave Culture appeared, containing 15 amber
beads. The investigated area covered a total of 1500 m?. — Her-
ning Museum 1519. [Hans Rostholm]

19. VELDBEK, West Jutland. Esbjerg s., Skast h., Ribe a.

Single Grave Barrows. In 1983 a total of 12 barrows from the
Single Grave Culture were excavated, consisting of 11 plough-
ed down barrows and one completely intact barrow hidden
under a Bronze Age barrow. The 12 barrows contained a total
of 19 graves from the ground and upper grave periods, and in
one barrow the central grave had been excavated at an earlier
date. Only three barrows were devoid of finds, the remainder
contained 1-2 graves placed centrally in the barrow. However,
two barrows contained 5-6 graves each. The most frequently
represented grave goods were battle-axes type F/G, I, K, and
L, and blades, and two graves contained respectively 86 and 74
amber beads. One grave contained 3 pots, whereamong a
coarse storage vessel with short-wave moulding, and three
other graves contained imprints of supposed beakers or
vessels of organic material. Traces of skeletons were found in
three graves. The filling of one barrow contained Bell-Beaker
sherds, and below another two barrows were refuse pits from
Early Neolithic C and Middle Neolithic 1. Several of the bar-
rows were surrounded by circular ditches with traces of posts.
One of these ditches was of an unusual size with a diameter of
12.5 m and a depth of 1 m. This ditch showed traces of closely
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spaced, very heavy posts with traces of a wattled wall. — Esbjerg
Museum 980, 1329-34. [Ingrid Stoumann]

20. GELSBRO, South Jutland. Gram s., Haderslev a.
Long-barrow. This ploughed down barrow was approx. 40 m
long and 6 m wide and had originally been surrounded by large
stones. Situated athwart the barrow were found two inhuma-
tion graves from the Early Neolithic. Both graves were heavily
disturbed, partly by the removal of the stones and partly by
present-day agriculture. Originally the bottoms of both graves
had been covered by a layer of burnt and chrushed flint, where-
upon the bodies and the grave goods had rested. Both graves
contained a blade and three amber beads. A few metres from
the long-barrow was a third earth grave. This grave contained
the remains of a small funnel beaker. Excavated by Flemming
Rieck. — Haderslev Museum 1520.

21. DAMGARD, South Jutland. Gram s., Haderslev a.

The site of a dolmen. The site turned out to contain the re-
mains of a small dolmen. The ground plan of the chamber
could clearly be distinguished. In the grave were amber beads,
transverse arrowheads, a thin-butted flint axe, an earthenware
vessel, and a few heavily disintegrated human bones. At the
edge of the dolmen in connection with the entrance to the
chamber were large quantities of votive pottery and some
material (amber beads, transverse arrowheads, battle-axes
etc.) which had probably been removed from the grave. Ex-
cavated by Flemming Rieck. — Haderslev Museum 1344.

22. KEMPESTEN, South Jutland. Bov s., Lundtoft h., Abenr
a.

Long dolmens. In connection with recent construction work 4
ploughed down long dolmens were investigated, each with re-
mains of a chamber. There were only few finds. Under one
dolmen was an area with traces of ard-ploughing. Excavated
by Per Ethelberg. — Haderslev museum 1477, 1478, 1479, 1484.

LATE NEOLITHIC AND BRONZE AGE

23. HOVER, West Jutland. Hover s., Hind h., Ringkebing a.
Barrow and settlement site. In the spring of 1983 the excava-
tion of a Bronze Age Barrow was ended. Below the barrow were
traces of a house from the Late Neolithic with a.0. Myrhgj-pot-
tery. — Ringkobing Museum. [Jens Aarup Jensen]

24. JERNHYT. South Jutland. Hammelev s., Gram h., Haders-
lev a.

Barrow. In connection with gravel production a large pre-
served barrow was investigated. The barrow was more than 2
m high, had a diameter of approx. 20 m, and contained 6
graves, 4 of which contained no grave goods, however. Of the
remaining two one was a deep, stone-lined grave from the Late
Neolithic (LN C) with a very beautiful flint dagger, whereas
the other was a well-equipped grave from the end of the Early
Bronze Age. This contained a.o.: a bronze sword, 2 double

studs, 2 razors, a fibula, and a strike-a-fire. Excavated by Flem-
ming Rieck. — Haderslev Museum.

BRONZE AGE

25. GERDRUP, Central Zealand. Kirkerup s., Semme h.,
Kebenhavn a.

Barrow. In 1983 an oak coffin from the Early Bronze Age
Period 2 was excavated. The coffin was lined with seaweed and
contained a female burial with full equipment of ornaments
incl. collar, belt-plate, bronze finger-rings. Furthermore, there
were cremation graves from Period 3. — Roskilde Museum.

26. ERIKSHOLM MARK, Central Zealand. Agerup s., Mer-
lgse h., Holbak a.

Hoard. During the draining of a bog in 1983 a hoard from the
Late Bronze Age Period 5 was found, consisting of a pointed-
tanged sword, 2 belt boxes, and a convex belt ornament. In-
vestigated by Museet for Holbek og Omegn. — Nationalmuseet, Pre-
hist. Dept, 5218/83. — The find is kept at Holbek Museum (31/
83).

27. GALGEDIEL, Funen. Otterup s., Lunde h., Odense a.
Settlement site and moulds. A pit contained fragments of
moulds for spearheads and collars from Period 6 of the Bronze
Age. — Fyns Stiftsmuseum, Odense, 4520.

28. LYSEMOSEGARD, Funen. Ngrre Broby s., Salling h.,
Svendborg a.

Hoard. In 1983 at the first ploughing of a bog appeared a large
hoard from the Late Bronze Age Period 5, consisting of belt
boxes, a convex belt ornament, a collar, bronze cuffs, spiral
arm-rings, deadheads, sickles, a socketed hammer, a pointed-
tanged dagger a.o. Investigated by Fyns Stiftsmuseum, Odense
(3261), where the find’s is kept. — Nationalmuseet, Prehist. Dept.
5095/83.

29. HOLMEBO, Funen. @ster Skerninge s., Sunds h., Svend-
borg a.

Barrow excavated in 1983 with a diameter of 20 m and partly
preserved stone circle. At the centre was an approx. 4 m wide
cairn of fist-sized stones centred around two large stones with
an urn between them. This is an extremely beautiful and rare
vessel of the Hallstatt-type (fig. 1). Its top half was painted
bull’s blood red, and the deep-cut ornamentation was inlaid
with chrushed burned bone. According to professor Bogustaw
Gediga, Wroclaw, this is probably a genuine Hallstatt vessel.
Among the fragments of the urn and the burned bones was a
crescent-shaped razor with animal figures from the Late
Bronze Age period 6. — Fyns Stiftsmuseum, Odense [H. Thrane]

30. BRENDEKILDE, Funen. Brendekilde s., Odense a.
Settlement site from the Early Bronze Age with many post
holes. It was possible to identify a.0. a structure measuring 10
X 4.5 m, probably the remains of a house with a series of posts
supporting the roof. — Fyns Stiftsmuseum, Odense, 4623.



31. HOJBY, Funen. Hgjby s., Asum h., Odense a.

Settlement site from the Late Bronze Age excavated in con-
nection with the construction of a gas pipe-line. A house site
measuring 19.7 X 7 m was excavated. The house very much re-
sembles the large houses from the Late Bronze Age in Jutland.
The modest finds include a bronze bar-button, a stone axe, a
bronze spearhead, and pottery. The spearhead was apparently
a faulty casting and may indicate that bronze casting took
place on the site. — Fyns Stiftsmuseum, Odense, 4640.

32. VILE, Central Jutland. Vile s., Harre h., Viborg a.
Settlement site from the Late Bronze Age, partly investigated.
A long house and some pits were excavated. Besides a largish
Bronze Age settlement there were also remains of settlements
from several other prehistoric periods. — Skive Museum, 252A.

33. KALHAVE, East Jutland, Hornborg s., Nim h., Skander-
borg a.

Cairns. In connection with gravel production five cairns were
excavated, one of which was intact. It was built entirely of
stone and measured approx. 10 X 15 m with a height of 1 m. In
the middle was a grave built of cleft stones placed on their
edges, but there were no grave goods. However, it contained a
secondary urn-grave from the Late Bronze Age. The next cairn
measuring 10 X 10 m had a large hole in the middle, indicating
that it had been robbed. The final three cairns were all un-
touched. In one was a grave built of cleft stones placed on their
edges, but there were no grave goods. Similar stone structures
could not be discerned in the other two cairns. At the top of all
five cairns were large quantities of flint flakes and a few pot-
sherds . A comparison between these cairns and those earlier
excavated at Vorbasse dates them to the Early Bronze Age. —
Vejle kulturhistoriske Museum.

34. RADVED, East Jutland, Hansted s., Voer h., Skander-
borg a.

Barrows. In connection with motorway construction work two
barrows were excavated, belonging to the series of barrows
running east-west along the escarpment north of Hansted A
(river). The largest and easternmost of the series contained a
robbed Bronze Age grave. The stone-lining, however, was pre-
served. A secondary grave in the south side of the barrow con-
sisted of a trough-shaped bed with some dental enemal at the
west end, a bronze dagger, and possibly a razor. The other bar-
row, situated approx. 30 m west of the first one, had been
almost entirely levelled by ploughing. It contained a primary
grave from the Early Bronze Age Period I and a north-south
oriented grave the length of a human body with stones and
burned bones. The primary grave contained the remains of a
3.3 m long log coffin with traces of human bones. The deceased
person must have been at least 1.8 m tall. The following grave
goods were found: a bronze dagger, a strike-a-fire, the remains
of a leather pouch containing pyrote, a flint blade, a flint
arrowhead, a pair of bronze pincers, 2 bronze fishing hooks,
the remains of a razor, and a fibula with a circle-ornamented
gold sheet disc with both back-side and pin preserved. The
grave is dated to the beginning of Period 2 of the Early Bronze
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Fig. 1. Cinerary urn of Hallstatt type from Holmebo, Funen (no. 29).

Age. — Vejle kulturhistoriske Museum and Rigsantikvarens arkeologiske
Sekretariat. [Peter Birkedahl]

35. VELDBAK, West Jutland. Esbjerg s., Skast h., Ribe a.
Cooking-stone cairn. In 1983 a ploughed down cairn was in-
vestigated in connection with public construction work. The
cairn was built on a prehistoric field-surface on an elevated
area measuring 10 m in diameter and 20 cm in height. It con-
sisted of tightly packed, burned granite stones, soil, and char-
coal. The cairn contained no primary graves, and there were
only a few uncharacteristic sherds. So a dating of the cairn was
not possible, but a thermoluminiscent dating is in the offing.
However, the cairn must be older than the three secondary
urn-graves from the Roman Iron Age. Urn 1 was intact, and be-
sides burned bones it contained a burned bone comb and a big
clay bead. Urns 2 and 3 had been chrushed by ploughing, and
each contained a small piece of bronce and amber. Close to the
cairn is a settlement site from the 4-7 centuries A.D. — Esbjerg
Museum 1334. [Ingrid Stoumann]

PRE-ROMAN IRON AGE

36. MORELVE], SANDERUM, Funen. Sanderum s., Odense
a.

Settlement site, from the Late Pre-Roman Iron Age. On a level
area covering 2000 m? south of Sanderum a settlement with
four house-sites was discovered. The houses, which were sur-
prisingly small, measuring only 7-9 m, were all oriented alike,
roughly east-west. This is a rather large settlement only part of
which has been touched by road construction. — Fyns Stifis-
museum, Odense, 4166.
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37. VANGELEDGARD, Funen. Stenlgse s., Odense a.
Settlement site from Pre-Roman Iron Age investigated in
connection with the construction of a gas pipe-line. A heavily
disturbed house-site was discovered, surrounded by 7, pos-
sibly 8, square post buildings each resting on 4 square posts.
These are probably storage-houses. The habitation area
proper must be outside the area dug up for the pipe-line. — Fyns
Stiftsmuseum, Odense, 4635.

38. MOESGARD GOLFBANE, East Jutland, Marslet s., Ning
h., Arhus a.

Settlement site from the late Pre-Roman Iron Age investigat-
ed in 1983. In connection with the construction of a golf-course
an area of 2500 m? has been investigated and has yielded rich
settlements from the Pre-Roman Iron Age Period II]a, a.o. 2
approx. 12 m long houses. — Forhistorisk Museum, Moesgard,
2691.

39. OMGARD, West Jutland. Nerre Omme s., Hind h., Ring-
kebing a.

Settlement site. In 1983 a long-house divided into stalls from
the Pre-Roman Iron Age Period 1 was investigated along with
vast tracts of fields with traces of ard-ploughing. The house
and the fields are part of a village with surrounding fields, in
which five houses and several refuse pits and large field areas
were investigated during 1974-76 and in 1981. Towards the
south, i.e. immediately north of Omgard brook, the fields form
a terraced escarpment. In several places 5-10 cm of the mould
layer is preserved, a.o. a podsol area showing that heather has
originally grown in the sandy areas. The area was probably
broken in either at the end of the Late Bronze Age or at the be-
ginning of the Pre-Roman Iron Age. — Nationalmuseet, Prehist.
Dept. 1140/75. — Lit.: Nationalmuseets Arbejdsmark 1982 pp. 131-
141. [Leif Chr. Nielsen]

40. VELDBZAK, West Jutland. Esbjerg s., Skast h., Ribe a.
Barrow cemetery. In 1983 an early Pre-Roman Iron Age
barrow cemetery was excavated. All the barrows had been
ploughed down, but 75-80 urns were found buried in the sub-
soil, 65 of which were recovered. All the urns were surrounded
by circular ditches with diameters varying from 1.5 to 7 m, and
had 1- 3 entrances. The state of preservation varied from to-
tally ploughed down urns to structures where the urn was pre-
served, including stone lid, and with ditches up to 30 cm deep.
The urns contained very few artefacts, so at the present the
dating rests solely on the best preserved urns. One single
skeleton grave was also found, and judging by its size it is
probably a child’s grave. It contained an iron knife. — Esbjerg
Museum, 1357. [Ingrid Stoumann]

41. KROGSLUND, South Jutland, Gram s., Haderslev a.

Barrows and urn-graves. In 1983 a trial excavation was made
on a naturally bounded island. Ditched barrows and ordinary
urn-graves from the early Pre-Roman Iron Age were found in
the excavated area, which covered 700 m% In both cases the
urns were surrounded by flat stones. There were 19 barrows
and 10 urn-graves without barrows. Along with the urns

several additional pots and five bronze pins were found. ~
Haderslev Museum 1549. [Per Ethelberg]

ROMAN IRON AGE

42. SKADEMOSEGARD, Roskilde.

Settlement site. In 1984 in association with the construction of
a gas pipe-line, parts of a settlement site were excavated.
There were three long-houses, pits and fences. The pottery in
the pits dates the settlement to the period around the birth of
Christ. — Roskilde Museum.

43. SAXH@], Lolland. Hunseby s., Musse h., Maribo a.
Cemetery. In a cemetery from the Early Roman Iron Age an
inhumation grave and 12 urn-graves were investigated. The
grave goods consisted a.o. of bronze fibulae, glass beads, an
eye for a hook and other ornaments, and an iron knife. — Lol-
land-Falsters Stiftsmuseum, Maribo, 800—1983-6.

44. HAMMELEV, East Jutland. Hammelev s., Djurs Neorre h.,
Randers a.

Settlement site with stone cellar. The finding of a small gold
finger-ring led to the discovery of the first stone-built Iron Age
cellar south of Limfjorden. The cellar was sunk approx. 1 m
into the subsoil and built of 32 up to 1 m tall and 0.2 m thick
square-hewn limestone blocks. The cellar consisted ofa 1 X 3
m east-west oriented room with a sloping entrance from the
west. It has been dated to the Early Roman Iron Age. A paved
road is earlier than the cellar. Post holes along both sides of the
road indicate a settlement. — Djurslands Museum, Grend, no.
1972. [Niels Axel Boas]

45. PRIORSLOKKE, Horsens, East Jutland.

Fortified settlement. In 1983 the excavation of a settlement
site from the Early Roman Iron Age was terminated. The
settlement is situated on a sand bar on the banks of Hansted
river-valley, and has had natural bounderies on three sides.
The fourth side has been fortified by a moat and a palisade.
During the investigations in the autumn 7 long-houses and 9
small buildings have been excavated. Thus the number of
Early Roman Iron Age houses excavated is approx. 46, be-
longing to at least two settlement phases (fig. 2). There are also
earlier remains on this site, e.g. a Neolithic culture layer and a
number of early Pre-Roman Iron Age refuse pits. — National-
museet, Prehist. Dept. 1180/75. [P.O. Nielsen & F1. Kaul]

46. FRORUP, South Jutland. Frerup s., Sender-Tyrstrup h.,
Haderslev a.

Urn cemetery. In 1982-83 an urn cemetery was excavated be-
cause it was threatened by ploughing. A total of 29 urns was
found with highly varied contents: a gold finger-ring, a bronze
sewing needle, an iron razor with a stylized animal head at the
end of the handle. Bronze fibulae, including provincial roman
types, date the cemetery to the First or Second Century A.D. —
Haderslev Museum 1445. [Jorgen Holm/ Per Ethelberg]
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Fig. 2. The fortified settlement of Priorslgkke, East Jutland (no. 45), from the Early Roman Iron Age.

LATE ROMAN AND GERMANIC IRON AGE

47. BELLINGEGARD, Koge. Hgijelse s., Ramlgse h., Keben-
havn a.

Settlement site. In connection with the building of a hospital
an area of 12000 m? was dug up revealing a large number of
Iron Age houses. The houses could be divided into 7 farm-
steads. All the farms had been rebuilt from 2 to 5 times. The
earliest houses had 4-5 sets of roof-supporting posts in two
straight lines. In the later phases the supporting posts formed
curving lines converging towards the gables. There were 34
pairs of posts in each house. Pottery dates the settlement to
Early and Late Germanic Iron Age. — Kage Museum, 1019 [Svend
Age Tornbjerg]

48. SMORENGEGARD, Bornholm. Vestermarie s.

Hoard. In 1983 on a large settlement area a total of 486 denarii
was found. The coins were struck between 69 and 211 A.D.,
most of them in the Second Century. Along with these were a

solidus coined during the reign of the West Roman Emperor
Anthemius (467-72), and a silver ingot and an ingot of gold
mixed with silver. The ingots and 313 of the denarii lay in an
earthen-ware vessel, but the rest lay scattered. — Bornholms
Museum, Renne, 766. — The treasure has been handed over to
The Royal Coin Cabinet, Nationalmuseet.

49. STODSTRUP MARK, Falster. Eskildstrup s., Maribo a.

Settlement site. A rescue-excavation has been carried out, lay-
ing bare 7100 m? of an Iron Age settlement with approx. 12
houses, fences and storage pits. The position of the houses on
a ridge indicates the presence of 3—4 separate farm-steads,
each with several phases. The majority of the storage pits with
datable objects are from the pre-Roman and Early Roman Iron
Age. Others date from the latest part of the Roman Iron Age
and the Germanic Iron Age; according to type the longhouses
seem to derive from the last-mentioned periods. Because of the
scarcity of datable objects, dating by thermoluminicence is
carried out; the first result at a piece of daub from the houses
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Fig. 3. The 1982 gold treasure from Gudme, Funen (no. 50). L. Larsen photo (The National Museum). 1:1.

has shown 500 A.D. — Lolland-Falsters Stiftsmuseum, Maribo, 800—
1983-21. [Karen Lekkegard Poulsen]

50. GUDME, Funen. Gudme s., Svendborg a.

Single finds and treasures. Since 1982 a large area south-east
of Gudme has yielded several hundred metal finds from the
Late Iron Age and the Viking Age. The artefacts were found by
means of a metal-detector. They include gold and silver coins,
fibulae, fragments of ornaments, beads, ingots, belt buckles,
and casting waste. Most of the finds date from the Germanic
Iron Age. Of special interest are the animal figures and the
animal-shaped ornaments (see /DA vol. 2, p. 220, no. 27). In
the autumn of 1982 four gold bracteates and a gold pendant
were found. The ensuing excavation yielded another 5 bract-

eates, a gold pendant, a silver denarius with an eye, a gold
button with inlaid stones, and a spiral gold finger-ring (fig. 3).
At the excavation 6 of the artefacts were found gathered in a pit
or a post hole, and the remainder 4 lay scattered at a distance
of up to 2 m from the pit. It is probably a treasure disturbed by
cultivation. In the spring of 1984 a treasure was found con-
sisting of approx. 1.5 kg of silver ingots, fragmented silver of
provincial Roman origin, and a few gold ingots from the early
Germanic Iron Age. In 1984 a trial excavation was also under-
taken in an area that had earlier yielded both Roman denarii
and solidi. Remains of buildings from the Early Germanic Iron
Age were found, a.o. part of two overlapping long-houses with
double wall-posts, and parts of 4-5 other buildings. — National-
museet, Prehist. Dept. 2498/78 and 4620/82, in collaboration
with Fyns Stifismuseum, Odense.



51. TORSHOLM, North Jutland, Havbro s., Ars h., Alborg a.
Gemstone (Alsengemme) of black and blue glass with three
figures; single find. Measurements: 2.7 X 2.1 cm (fig. 4). Pro-
cured by Vesthimmerlands Museum, Ars. - Nationalmuseet, Prehist.
Dept. 5412/84.

52. ILLERUP, East Jutland. Skannerup s., Hjemslev h., Skan-
derborg a.

Votive deposit. The excavation of the large votive deposit of
weaponry at Illerup bog continued in 1983. A new place of
votive offering was found, some 100 years later than the so far
latest, i.e. from approx. 500 A.D. — Forhistorisk Museum, Moes-
gard, 1880. — Lit: Kuml 1951, 1976, 1977, 1981. Germania 61,
1983 pp. 95-116.

53. VELDBAK, West Jutland. Esbjerg s., Skast h., Ribe a.
Settlement site. In 1983 parts of a large settlement site from
the 4th—7th centuries A.D. were excavated in connection with
municipal construction work. The settlement site was found
during the excavation of a cooking-stone cairn earlier in the
year (see no. 35). An area of 7500 m? was investigated. Around
20 houses were found, most of which were long-houses dating
from either the 4-5th or 6-7th cents. The settlement has con-
sisted of farms each with several phases, but it has only been
possible completely to unearth one of these farms. Most of the
long-houses were of the well-known type with pairs of posts
supporting the roof and rounded gables, but there was also a
smaller house measuring approx. 8 X 10 m with a central row
of posts supporting the roof. A series 0f 0.5-1.5 m wide ditches
subdivided the settlement into several sections. The bounda-
ries of the settlement were not estblished. This new-found
settlement is situated only a few hundred metres north-east of
an earlier excavated early Germanic Iron Age settlement on
the eastern outskirts of Esbjerg, and they are probably part of
one large settled area. — Esbjerg Museum 1358. [Ingrid Stou-
mann]

54. EMMERSKE SKOLE, Tander, South Jutland.

Settlement site. In 1982 in connection with the construction of
a gas pipe-line parts of a settlement from the 5th cent. A.D.
were excavated. Parts of 7 long-houses were investigated. The
average length was approx. 38 m and the average width was
approx. 5.5 m. Besides the long-houses there were three small
pit-houses that had housed workshops and 23 pits for the ex-
traction of iron. Furthermore, there were several wells, one of
which had a well-preserved curb. The finds include a cruci-
form bronze fibula, a berloque-shaped amber bead, and some
pottery. — Haderslev Museum 1443. [Flemming Rieck]

VIKING AGE

55. RUNEGARD, Bornholm. Aker s.

Cemetery. In 1983 the investigations at Runegard were con-
tinued, and a Viking Age cemetery with inhumation graves
was excavated. A total of 26 graves including at least 8 child-
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Fig. 4. Gemstone from Torsholm, Northern Jutland (no. 51). L. Larsen
photo (The National museum). 2:1.

Fig. 5. Bronze pendant from Stryng (no. 57). Height: 4.5 cm. L. Larsen
photo (The National Museum).

ren’s graves were investigated. The grave goods were sparse
and consisted of Baltic ware, knives, beads, a silver coin, etc.
The boundaries of the cemetery have now been found on three
sides and the excavations will be continued in 1984, — Bornkolms
Museum, Ronne, 677. — Lit: JDA vol. 2, 1983 pp 137—48. [Mar-
grethe Watt)

56. MELSTED, Bornholm. Gudhjem s.

Settlement site. In 1983 a Viking Age settlement site with
long-houses was excavated. Besides pottery there were sherds
of soapstone pots, which have not previously been found in
Bornholm. Excavation by Lars Kempfner-Jargensen. — Born-
holms Museum, Renne.-
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57. STRYNG. Stryne s., Sunds h., Svendborg a.

Pendant. Small, tongue-shaped pendant of stanniferous
bronze with inlaid silver or niello thread (fig. 5). The front-side
has a gilt background with ornaments of a Carolingian nature,
which dates the pendant to the 9th. cent. A.D. Found during
ploughing. Investigated by Langelands Museum. — Nationalmuseet,
Prehist. Dept. C 30624. The find is kept at Langelands Museum,
Rudkebing (11523). [J. Skaarup]

58. OMGARD, West Jutland. Ngrre Omme s., Hind h., Ring-
kabing a.

Settlement. In 1983 the western part of a large farm complex
of 10th cent date was investigated (fig. 6). Three ovens were
found, one of which was built into a house. The house had
curving walls and pairs of huge holes at the gables for posts
supporting the roof. At the south-west corner of the farm
complex another long-house with central posts was found.
Furthermore, a section of a north-south oriented road, and a
large section of the corner of a stockade were found. Elsewhere
a couple of houses were found, one from the 9th cent. and one
earlier. In one of the ovens was a fragment of a rotating mill of
mica schist with red garnets and a sherd of a spherical vessel,
and another oven with a whet-stone of dark fine-grained shale.
The investigations will be continued in 1984, concentrating on

Road

Main building [

the eastern part of the farm complex in hope of achieving a
thorough excavation of the entire area. — Nationalmuseet, Pre-
hist. Dept. 1140/75. — Lit. Acta Archaeologica 50, 1979(1980) pp.
173-208. [Leif Chr. Nielsen]

59. OMGARD, West Jutland. Nerre Omme s., Hind h., Ring-
kebing a.

Settlement. In 1983 part of a settlement from the late Viking
Age — early Middle Ages was investigated, located SSW of the
large farm complex from the 10th cent. (see above no. 58). A
well-preserved house site was excavated (fig.7). In some of the
post holes wooden remains were preserved. Furthermore,
another couple of house-sites were investigated, one of which
was earlier than the above mentioned one, plus a section of a
road oriented north-south. — Nationalmuseet, Prehist. Dept.
1140/40. [Leif Chr. Nielsen]

60. GRIMSTRUP, West Jutland, Grimstrup s., Skast h., Ribe
a.
Chamber-grave. In connection with a private building project
in Grimstrup in 1983 the museum investigated a Viking Age
horseman’s grave from the 10th cent. The grave was found
when sand was removed, and about 25 cm had been removed
when the museum was advised. However, most of the contents
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Fig. 6. The excavated parts of the 10th century farmstead at Omgard, West jutland (no. 58).
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Fig. 7. Plan of late Viking Age — early Medieval long-house from Omgéard, West Jutland (no. 59).

were intact. The grave consisting of a wood-covered chamber
measuring 2 X 3 m had originally been covered by a mound,
which had disappeared completely. In the northern half of the
chamber a coffin had been built for the deceased, who rested in
supine position with the head towards the west. In the coffin
were an iron sword and an iron knife, both in their scabbards,
a whet-stone, spurs, and a lance. On top of the body, from the
skull to the pelvis, were the heavily disintegrated remains of
either a skin-cover or a layer of wood, which had clearly been
decorated with a band painted with spots and strokes in the
following colours: grey-green, white, red-brown, on a dark-
blue background. All the other artefacts were found outside
the coffin in the south-east corner of the chamber. In this area
the following items were found: an axe with traces of a wooden
shaft, an entire horseman’s outfit consisting of a curb-bit with
pendant ornamental plates, stirrups, leather straps with orna-
mental buttons, buckles, fittings, rings, strap-ends and other
belt fittings, and perhaps the remains of a wooden sadle. All
these artefacts appeared to be richly inlaid with silver and
copper. The horse had probably also been buried in the south-
western part of the chamber, which had been destroyed before
the industrial sand-digger was stopped. — Esbjerg Museum, 1347.
[Ingrid Stoumann]

61. TREHEDE, South Jutland. Bevtoft s., Nerre-Rangstrup
h., Abenri a.

Investigations of a Viking Age cemetery originally investigat-
ed in 1906-7 by the museum of Kiel. During the excavations in
1982 two new inhumation graves were found. One of these, an
obvious chamber-grave surrounded by a ring ditch, contained
an iron knife, but the other contained a collection of beads and
a silver coin (Haithabu coin). — Haderslev Museum 1473. [Steen
W. Andersen]

62. BARS, South Jutland. Lgjt s., Rise h., Abenrs a.
Dugout Boat. In 1982 a dugout boat was raised from a depth
of 6 m in the waters SW of Barsg. The boat measuring 3.70 m

in length and 0.6 m in width was made from a beech log. It has
been C-14 dated to 1040+65 A.D. — Haderslev Museum, 1429.

MEDIEVAL AND LATER

63. ROSKILDE CATHEDRAL. The construction of a royal
tomb and the rearrangement of the cathedral square in the
summer of 1983 were accompanied by archaeological excava-
tions immediately west and north-west of the cathedral.
Approx. 50 burials of men, women and children were inves-
tigated. Most of them were from the Romanesque period.
Noteworthy among them were graves with a stone on either
side of the deceased’s head, a travertine coffin, and a coffin
made from a dugout trunk. West of the cathedral remains of
the wall called the “Arnolds-wall” were found, and immedi-
ately outside the wall was a 1,5 m wide, round-bottomed ditch.
The foundations of the Gothic churchyard wall and the Medie-
val grammer school were also found. The investigations were
carried out jointly by the Cathedral Museum, Nationalmuseet,
2nd Dept., and Roskilde Museum.

64. THE CHURCH OF SCT. ALBAN, Odense.

During 1980-82 and 83 investigations have been carried out on
the site of the Church of Sct. Alban, which was demolished in
the latter half of the 1500s. Besides remains of a Romanesque,
granite ashlar church there were also found traces of two
wooden churches. Post holes and floor layers (simple, hard-
packed earth floors) were found. One of the post holes from the
latest wooden church contained half a coin from the reign of
Svend Estridsen. The latest wooden church must have been
fairly large, probably around 32 m long and 11 m wide. The
traces of the first church are so sparse that it is hard to estab-
lish its length, but it seems not to have been more than approx.
7 m wide. The latest church has had two rows of posts sup-
porting the roof. We may presume that the murder of Sct. Cnut
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in 1086 took place in one of these wooden churches. Below the
oldest wooden church, sealed by all the floor layers, were the
sparse remains of a bell foundery pit. Fragments of the mould
were unearthed. They indicate that the bell has had a diameter
of approx. 40 cm at the lip, and judging by the depth of the pit
the bell must have been approx. 55 cm high; so this bell has
been of roughly the same size as the one found at Hedeby a
couple of years ago. — Montergdrden, Odense. [Eskil Arentoft]

65. SOBY VOLDE, Are. Seby s., Svendborg a.
Fortifications. In 1983 investigations were carried out of the
huge Early Medieval fortifications. Below the up to 34 m thick
“culture layer on top of the citadel were numerous remains of
structures. To the south were the remains of a wooden build-
ing measuring 4 X 4 m close to the outer wall. At this point the
outer wall displayed traces of a wooden structure that might
have supported a gangway. A series of large post holes in the
middle of the area must derive from a heavy stockade, and a
foundation ditch to the north is probably part of the gate-
house. To the west inside the outer wall was a wide, 2.3 m deep
pit(cistern?), which had been filled during construction work
in the 1200s. And finally, at the foot of the fortifications a 6 m
wide and 2 m deep ditch with a round bottom was unearthed.
Along the ditch were the remains of an outer stockade. The
culture layer yielded many finds, mostly pottery and fauna.
The pottery was Baltic ware and a few specimens of glazed
pottery. Furthermore, there were knives, arrowheads, nails,
horseshoes, iron scoria etc., and a small number of coins,

which have so far been allocated to the reigns of Niels, Valde-
mar Sejr, and Erik Plovpenning. The material suggests that
this impressive fortress was in use from the beginning of the
1100s to the end of the 1200s. — Langelands Museum, Rudkebing
11364. [J. Skaarup] .

66. RIBE.

Urban Excavations. In 1983 excavations were undertaken in
various places in the western part of the town. The investiga-
tions were based on the theories outlined in /DA vol. 2, pp.
156-70. Culture layers bear witness to activities in this part of
the town from the latter half of the 12th cent. (the parish
church is mentioned in 1145). Some changes in the use of the
area can be seen during the Middle Ages, associated with the
establishment of various church institutions. — Den antikvariske
Samling i Ribe.

67. SCT. CATHARINAE CONVENT, Ribe.

Burial ground. At the excavation of the cloisters in 1983
approx. 65 well-preserved graves from the late Middle Ages
appeared. The graves have been interpreted as a burial ground
for people who had given donations to the convent. Most of the
individuals were big and stout suggesting a certain social
position. The convent was founded in 1228. The investigations
showed that the convent was built partly on a natural bank and
partly on reclaimed areas. — Den antikvariske Samling i Ribe, 327.
[Seren Gottfred Petersen/ Per Kr. Madsen]

Translated by Ul S. Jorgensen

Map showing the location of sites mentioned in the section ‘Recent Excavations and Discoveries’.
The counties (Danish amter) are numbered in the following way:

1. Frederiksborg 9. Svendborg 17. Vejle

2. Kebenhavn 10. Hjarring 18. Ringkgbing
3. Holbak 11. Thisted 19. Ribe

4. Sorg 12. Alborg 20. Haderslev
5. Praestg 13. Viborg 21. Tender

6. Bornholm 14. Randers 22. Abenrd

7. Maribo 15. Arhus 23. Sgnderborg
8. Odense 16. Skanderborg
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