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New C-14 Datings of Late Palaeolithic
Cultures from Northwestern Europe

by ANDERS FISCHER and HENRIK TAUBER

Abstract. New and more accurate C-14 dates of Alfred
Rust’s classical finds from Poggenwisch, Meiendorf,
and Stellmoor have been carried out. At all three locali-
ties, find assemblages of the Hamburgian Culture is
dated to the period c. 12500-12100 b.p. in C-14 years,
whereas the industry of the Ahrensburgian Culture at
Stellmoor gave ages within a narrow time interval at
approximately 10100-9900 b.p. in C-14 years. Based on
the C-14 datings, the time relations, and the possible
genetic relations, between a number of Late Glacial
and Post Glacial technocomplexes are discussed, i.e.
the Magdalenian, the Hamburgian, the Federmesser,
the Bromme, the Ahrensburgian and the Maglemosian
complexes.

Previous attempts at C-14 dating of the Hamburgian and
Ahrensburgian Cultures

The number of properly investigated settlements from
the Late Glacial in northwestern Europe has increased
considerably in recent years. Nevertheless, the excava-
tions carried out by the late Alfred Rust in the Stell-
moor tunnel valley, about half a century ago, are still of
fundamental importance for understanding the chro-
nological relations between the Palaeolithic cultures of
the Late Glacial, as no other sites have furnished a
more suitable material for pollen analysis or C-14 dat-
ing of the Hamburgian and Ahrensburgian Cultures.
In the early years of the C-14 method, a number of
samples from the refuse layers in the Stellmoor tunnel
valley were C-14 dated. These early age determinations
of material from the Hamburgian and Ahrensburgian
Cultures are listed in Table 1. As is seen, the dates of
the Hamburgian Culture show a very large scatter. This
is mainly due to the fact that at the early time of C-14
dating, it was not realized that calcareous gyttja and
the carbonate fraction of bones and antler are highly
unreliable materials for C-14 dating and may give dates
that deviate some thousands of years from true ages.

Fig. 1. C-14 dated Danish and German sites mentioned in the text. 1.
Trollesgave, 2. Duvensee 8, 3. Stellmoor, Meiendorf and Poggenwisch,
4. Gonnersdorf.

Contributing to the scatter may also have been that at
that time no common C-14 standard existed. Dates
from different C-14 laboratories, therefore, may have
been differently biased.
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Locality Antler or bone Gyttja Fraction of sample

Sample no.

Stellmoor, upper layer

W-262 9500 * 200 Predominantly org. fraction
Stellmoor, lower layer

W-261 12450 * 200* Predominantly org. fraction
Meiendorf

W-264 11790 £ 200* Predominantly org. fraction
W-281 11870 + 200* Organic fraction

H-38-121 A 12000 £ 300* Organic fraction

H-38-121 B 12300 + 300* Organic fraction
H-38-121C 6150 * 500 Carbonate fraction

W-172 15750 + 800 Org. fraction of gyttja
Poggenwisch

W-271 11750 £ 200* Predominantly org. fraction
H-31-67 13050 + 200* Organic fraction (bone)
H-136-116 12980 * 370* Twigs only

W-93 15150 £ 350 Organic fraction of gyttja
H-32-60 15700 % 350 Organic fraction of gyttja
H-32-118A 17100 * 500 Carbonate fract. of gyttja
H-32-118C 12850 £ 500 Organic fraction of gyttja

Table 1. Previous C-14 dates (b.p.) of samples from the Ahrensburgian and Hamburgian Cultures according to Suess (1954), Rubin and Suess (1956), and

Miinnich (1957).

However, if only the measurements of the organic
fraction of bones and antlers, and of twigs, are con-
sidered (marked with an asterix in Table 1), a more
consistent pattern emerges, especially if the large sta-
tistical errors are taken into consideration. The dates of
the Hamburgian industries then range from c. 13050 *
270 b.p. to 11750 £ 200 b.p. with a mean value close to
12300 b.p. Due to the large statistical errors of these
dates, it is, however, difficult to draw any conclusions
as to the likely duration of the habitation periods at the
different sites, or to a possible time differentiation be-
tween them.

The previous C-14 dates of these industries have,
therefore, given rise to a considerable uncertainty
about the correct chronological position of the Ham-
burgian Culture. This can only be changed by new and
more accurate C-14 dates of samples from the classical
finds.

At the time of excavation, attempts were also made
to date the Late Glacial sites in the Stellmoor valley by
pollen analysis. In this way the sites representing the
Hamburgian Culture were placed in the Oldest Dryas
(Schiittrumpf 1937, 1943, 1958). Later investigations
(Usinger 1975) have shown that the habitation layers

more likely belong to the Bolling period. However, the
synchronism, and therefore the absolute age, of the
early Late Glacial pollen zones in northwestern Europe
is still under discussion, and correlation with C-14
dated pollen zone borders at other localities may there-
fore be somewhat uncertain.

Also the upper layer at Stellmoor, with artifacts of
the Ahrensburgian Culture, has been pollen analysed.
The layer was shown to belong to the Younger Dryas
(Schiitrumpf 1943; cp. Averdick 1975), which covers
the time interval c. 11000 to 10000 b.p. (Mangerud et al.
1974; Berglund 1979). This is partly at variance with
the only C-14 date 0f 9500 £ 200 b.p. (W 262, see Table
1), which has so far been obtained on material from this
layer. Also a new and more accurate C-14 dating of the
Ahrensburg layer is therefore required.

New samples for C-14 dating

Samples from the original excavations by Alfred Rust
(1937, 1943, and 1958) were made available for new C-
14 datings through the courtesy of the Schleswig-Hol-
steinisches Landesmuseum. The samples were select-
ed in 1984 among the finds of Ahrensburgian industry



found at Stellmoor, and from the finds of Hamburgian
industry at Stellmoor, Meiendorf, and Poggenwisch.

The selection of samples were made in accordance
with guidelines laid down by A.F. It was decided only to
use unworked antler or bones (including marrow split
bones) as dating material, and only to apply material
from a single specimen in each sample. Great care was
taken to secure samples with a well documented pro-
venance. However, indications of the precise pro-
venance did not exist. At best the origin of the samples
was indicated by codes like Md2 (Meiendorf dead ice
hole), AbH (Hamburgian layer at the Stellmoor dead
ice hole), or AbA (Ahrensburgian layer at the Stellmoor
dead ice hole). As a first choice, specimens of antler or
bone with such a code painted on the sample itself, or
indicated on a tag attached to the sample, were selected
(provenance category 1). Because of a shortage of
specimens of this kind, a number of samples were also
chosen among specimens kept in small, closed card-
board boxes with a common label indicating the site
and layer (provenance cat. 2). Specimens stored collec-
tively in big open boxes, and without individual in-
formation, were avoided. Alltogether 17 samples were
selected.

In order to estimate the necessary sample amounts,
micro analyses of the nitrogen content of a number of
bones and antlers were kindly carried out by Preben
Hansen at the Chemical Institute, Univ. of Copen-
hagen. The analyses showed that approximately 100g
of material of each sample would be sufficient for an
accurate dating.

C-14 dating of the Ahrensburgian and Hamburgian Cultures

Only the collagen fraction of bones and antler was used
for C-14 dating. It was separated by the method of Lon-
gin (1971) with an additional extraction for humic
acids ifindicated by the colour. The collagen was com-
busted to carbon dioxide, which was purified and
counted in a proportional counter. A small portion of
the carbon dioxide was used for assay of the C-13 con-
tent, which is expressed as 8'3C values, i.e. as per mil
deviations from the isotope ratio in the PDB-standard.
The 8'C values were used for a correction for isotopic
fractionation. Such a correction makes all C-14 dates of
terrestrial materials (e.g. bone and antler) directly
comparable. The final dating results are expressed in
conventional C-14 years before 1950 (b.p.).

Stellmoor, Ahrensburgian Culture

K-4262

K-4323

K-4324

K-4325

K-4326

K-4578

K-4579

K-4580

K-4581

Antler of reindeer attached to cra-
nial bone. Stellmoor, “AbA 8,0
167”. Provenance cat. 1.

31%C = —17,9%

Shed antler, possibly with marks
of gnawing. Stellmoor, “AbA-
162”. Provenance cat. 1.

d313C = —18,1%0

Antler of reindeer attached to cra-
nial bone. Stellmoor, ,,AbA 7,8
165”. Provenance cat. 1.

8*C = —18,0%

Marrow split bone (femur) of
reindeer. Stellmoor, “1.F.”. Pro-
venance cat. 2.

8%C = —17,9%0

Marrow split long bone of rein-
deer. Stellmoor, “M.f’. Prove-
nance cat. 2.

33C = —17,4%0

Marrow split bone of reindeer
with possible marks of gnawing.
Stellmoor, “... ju”. Provenance
cat. 2.

d33C = —19,2%0

Antler of reindeer. Stellmoor,
“AbA 8,2151”. Provenance cat. 1.
33C = —17,5%0

Antler of reindeer attached to cra-
nial bone. Stellmoor, “AbA 8,4
138”. Provenance cat. 1.

813C = —18,6%o

Antler of reindeer attached to cra-
nial bone. Stellmoor, “AbA 7,2
174”. Provenance cat. 1.

S%C = —19,2%0

Stellmoor, Hamburgian Culture

K-4261

K-4327

K-4328

Shed antler of reindeer. Stell-
moor, “ABH”. Provenance cat. 1.
313C = —18,6%0

Antler of reindeer attached to cra-
nial bone. Stellmoor, “Ab.H”
Provenance cat. 1.

33C = —17,7%0

Bone of reindeer (metacarpus).
Stellmoor, “Ab.H M.mc.”. Prove-
nance cat. 1.

81C = —18,0%.

Meiendorf, Hamburgian Culture

K-4329

Antler of reindeer attached to cra-
nial bone. Meiendorf, “Md.2. 34
U14”. Provenance cat. 1.

83C = —18,3%0

10110 % 105 b.p.

9930 + 100 b.p.

9900 +105 b.p.

10010 + 100 b.p.

10140 + 105 b.p.

10100 +£100 b.p.

9980 + 105 b.p.

9810 + 100 b.p.

9990 + 105 b.p.

12190 * 125 b.p.

10130 105 b.p.

12180 + 130 b.p.

12360 + 110 b.p.
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K-4330 Marrow split bone (humerus) of
reindeer. Meiendorf, “341 ~ hu-
merus”. Provenance cat. 2.
313C = —18,3%0

10110 = 85b.p.

Poggenwisch, Hamburgian Culture

K-4331 Bone of reindeer (epistropheus).
Poggenwisch, “J, H,”. Prove-
nance cat. 2.
8"*C = —18,8%0

K-4332 Bone of reindeer (atlas). Poggen-
wisch, “J; H,”. Provenance cat. 2.
8"C = —18,6%0

K-4577 Bone of reindeer (vertebra) with
butchering traces and marks of
gnawing by carnivore. Poggen-
wisch, “L”. Provenance cat. 2.

d%C = —17,4%

12440 + 115 b.p.

12570 = 115 b.p.

12440 =115 b.p.

Evaluation of the C-14 dates

Two of the samples, which, according to the available
information, were supposed to originate from the Ham-
burgian Culture, obviously have given ages that closely
correspond to those of the Ahrensburgian layer at Stell-
moor. Most likely they actually originate from the Ah-
rensburgian layer, but have got an erroneous prove-
nance indication. Sample K-4330 belongs to prove-
nance cat. 2, and an exchange may possibly have taken
place during the long period of storage. Sample K-4327
from Stellmoor belongs to provenance cat. 1, and a mis-
take may here have arisen already during the excava-
tion. If such mistakes are assumed, a very clear chrono-
logical pattern emerges (see Table 2).

The 11 samples of the Ahrensburgian Culture (in-
cluding K-4327 and K-4330) have given dates which are
so similar that the scatter only slightly exceeds what
would be expected from a normal statistical distribu-
tion around a mean value close to 10020 b.p. in C-14
years. The dates therefore suggest that the investigated
samples from the Ahrensburgian layer originate from
animals which were killed within a very short time span
around that date, i.e. just before the end of the Younger
Dryas. A somewhat more extended period covering a
few hundred years around 10000 b.p., however, cannot
be excluded by the dates. This age of the Ahrens-
burgian Culture at Stellmoor is a little older than the

only previous C-14 date from this layer (W-262, 9500 +
200 b.p.), and somewhat younger than expected from
the pollen analytical dating, although the new C-14
dates are not in disagreement with the pollen analytical
evidence.

The approximate absolute age of the Ahrensburgian
layer at Stellmoor may be derived from recent investi-
gations of the absolute age of the Younger Dryas/Pre-
boreal transition. By means of the revised varve chro-
nology, and by ice core dating, this transition has been
dated to c. 10700 b.p., or 8750 b.c., in calendar (solar)
years (Stromberg 1985; Hammer et al. 1986). An abso-
lute age very close to this also apply to the Ahrens-
burgian layer at Stellmoor.

It is usually assumed that the finds from the upper
(Ahrensburgian) layer in the Stellmoor dead ice hole
represent dump material and deliberate deposits of
tools and raw materials from the settlement on the ad-
jacent hill (the “Stellmoor Hiigel”). The amount of
flint artifacts from this site suggests a habitation den-
sity or frequency, which is quite unusual compared to
other Late Palaeolithic sites of northern Europe. The
plowed-up settlement area, which covers c. 250 by 120
m, is estimated to have contained c. 2000 tanged points
(Tromnau 1975: 70). This number should be compared
with the number of tanged points which was discovered
in the fully excavated, individual flint concentrations of
the Ahrensburgian Culture in the Stellmoor area.
These flint scatters have been assumed to represent the
refuse deposited during a single season by individual
family units (cp. Rust 1958: 40; Fischer 1976: 106), and
they contained on an average approximately 10 tanged
points each (Tromnau 1975: 69).

The finds from the Ahrensburgian layer at Stellmoor
may thus represent the remains from approximately
200 family visits (cp. Tromnau 1975: 71). On the basis
of the available information on stratigraphy (Schiit-
rumpf 1943: 10), and the wide typological variation
within the assemblage of flint points, a rather long and
discontinuous habitation period could have been ex-
pected. However, if the dated samples constitute a
random selection representing the whole habitation
period of the Ahrensburgian Culture at the Stellmoor
hill, a comparatively short time span, and consequently
a larger number of family units per year, is the most
likely interpretation of the present C-14 dates.

Such an interpretation can be supported by ethno-
graphic parallels. During the Younger Dryas the partly



submerged Stellmoor tunnel valley must have acted as
a barrier for the seasonal migrations of the main big
game of the period, i.e. the reindeer, leaving a narrow
passage at the foot of the Stellmoor hill (Rust 1958: Fig.
5; Tromnau 1975, Fig. 4,1). This topography have
made this part of the tunnel valley a very suitable place
for hunting re‘ndeer by driving the migrating herds
into the narrow passage. From ethnography several ex-
amples are known, where recent hunters of reindeer
have gathered in considerable numbers at such locali-
ties in order to practise drive hunting on migrating
herds (Gubser 1965: 65 and 104; Taylor 1974: 48; Bin-
ford 1978: 391 ff.). Ethnographic parallels from rein-
deer hunting at similar localities thus give no reason to
doubt the new C-14 dates of the Ahrensburgian layer at
Stellmoor.

The six C-14 dates of the Hamburgian Culture at
Stellmoor, Meiendorf, and Poggenwisch cover a time
interval from approximately 12500 to 12100 b.p., which
corresponds to the first major warm period during the
Late Glacial. The dates suggest a possible time dif-
ferentiation between the three settlements with Pog-
genwisch the oldest, Meiendorf intermediate in age,
and Stellmoor the youngest. It should, however, be
kept in mind that the number of dates from each as-
semblage is very limited, and the suggested time dif-
ferentiation could therefore be accidental.

Based on partly intuitive arguments, a time differen-
tiation was also tentatively suggested by Rust (1958:
130), but Rust assumed that Poggenwisch was marked-
ly younger than Meiendorf. However, it may as well be
argued that the industries of the three sites are roughly
contemporaneous and all belong to a fairly early part of
the Hamburgian Culture (cp. Tromnau 1975: 34 and
79; Stapert 1984: 25, 1985: 83). The pollen analytical
investigations of Schriitrumpf (1938, 1943, 1958),
which formed part of the argument by Rust for a late
chronological position of Poggenwisch, have also been
questioned in a more recent investigation by Usinger
(1975: 117 ff). Neither from a typological, nor from a
pollen analytical point of view, should there be signi-
ficant reasons to doubt the time sequence suggested by
the new C-14 dates for the three habitations of the
Hamburgian Culture at Poggenwisch, Meiendorf, and
Stellmoor.

Perspectives for cultural relations
The new C-14 dates of the Hamburgian Culture sup-
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Locality Age of Sample Fraction of sample

Sample no.

Stellmoor, upper layer

K-4262 10110 £ 105 Collagen (antler)
K-4323 9930 + 100 Collagen (antler)
K-4324 9900 £ 105 Collagen (antler)
K-4325 10010 £ 100 Collagen (bone)

K-4326 10140 £ 105 Collagen (bone)

K-4578 10100 + 100 Collagen (bone)

K-4579 9980 £ 105 Collagen (antler)
K-4580 9810 + 100 Collagen (antler)
K-4581 9990 + 105 Collagen (antler)
Stellmoor, lower layer

K-4261 12190 + 125 Collagen (antler)
K-4327 10130 + 105 Collagen (antler)
K-4328 12180 + 130 Collagen (bone)

Meiendorf

K-4329 12360 £ 110 Collagen (antler)
K-4330 10110+ 85 Collagen (bone)

Poggenwisch

K-4331 12440 £ 115 Collagen (bone)

K-4332 12570 £ 115 Collagen (bone)

K-4577 12440 = 115 Collagen (bone)

Table 2. New C-14 dates (b.p.) of samples of bone and antler from Stell-
moor, Meiendorf, and Poggenwisch.

port the previously somewhat unsubstantiated as-
sumption of a contemporaneity between this culture
and the late parts of the Magdalenian Culture, which
prevailed in Western and Central Europe south of the
Hamburgian area (Bosinski 1978; Otte et al. 1984). The
industry of the Hamburgian complex in the Stellmoor
valley thus seems to be closely contemporaneous with
the Magdalenian stage V industry from G6nnersdorfin
the Middle Rhein area (Bosinski 1970; Brunnacker
1978: 44). A detailed comparison of the contemporane-
ity of the two cultures will, however, have to await new
and more consistent C-14 dates of the Magdalenian
Culture.

Though approximately contemporaneous, the tool
traditions of the two cultures show considerable stylis-
tic differences. The settlements of the Hamburgian
Culture, therefore, can hardly be considered as sum-
mer hunting stations advanced from the more southern
sites by the Magdalenian groups (cp. Bokelmann 1979:
22). If the Hamburgian Culture is derived from the
Magdalenian Culture, the cultural and geographic dif-
ferentiation therefore would be expcted to have taken
place at a time earlier than Magdalenian V.

The new C-14 dates indicate that the Hamburgian
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Culture is only separated by a relatively short time
span from the subsequent Federmesser and Bromme
complexes. Sites of the Federmesser complex have
been C-14 dated as far back as c. 12000 b.p. in north-
western Germany (Bokelmann et al. 1983: 230), and
back to c. 11500 b.p. in the Netherlands (Houtsma et al.
1984: 72), whereas the Bromme Culture in Denmark, at
the site Trollesgave, has been C-14 dated to c. 11100
b.p. (Fischer and Mortensen 1977; Fischer et al. 1979).
In this comparison it should be taken into account, that
typologically the Trollesgave industry, which is the
only C-14 dated assemblage of the Bromme Culture,
does not appear to be the earliest phase of this Culture
in Denmark (Fischer 1978); and that Poggenwisch,
Meiendorf, and Stellmoor can hardly be the youngest
settlements of the Hamburgian Culture as the Havelte
group has a definitely younger appearance (cp. Stapert
1984, 1985).

The very short time interval between the C-14 dated
assemblages of the Hamburgian Culture and of the Fe-
dermesser complex strengthens the typologicaly based
assumption of a direct relationship between the two
groups (Stapert 1985: 85 ff; cp. Houtsma et al. 1984: 68
ff). A similar relationship between the late Hambur-
gian Culture and the early Bromme Culture in Den-
mark is more uncertain. Typological similarities be-
tween the tool kits of the two cultures have been de-
monstrated (Madsen 1983: 29). They are, however, of a
rather general character. Furthermore, a number of
stray finds (Fugl Petersen 1974) and settlement as-
semblages containing elements characteristic of the
Federmesser complex also exist in Denmark. As the
age and the cultural context of these finds have not
been clearly established, it is premature to decide
whether the Hamburgian Culture, at its northernmost
extension (Holm and Rieck 1983), developed directly
into the Bromme Culture, or whether the cultural de-
velopment passed via the Federmesser complex, and
perhaps from this complex into the Bromme Culture.

Whereas the origin of the Bromme Culture is still
somewhat uncertain, the close of the culture seems
more certain. Typological resemblances thus suggest
that the Bromme Culture gradually developed into the
Ahrensburgian Culture. The find assemblage of the
upper layer at Stellmoor may be considered as one of
the latest steps in this succession (Fischer 1978).

The new C-14 dates of the Ahrensburgian layer at
Stellmoor demonstrate that only a surprisingly short

time interval separates this layer from the time of the
oldest Post Glacial find assemblages in northwestern
Europe, viz. the Maglemosian Culture. The oldest C-14
dated find association of the Maglemosian Culture in
the vicinity of Stellmoor is Duvensee 8, which is only
about 500 years younger than the Ahrensburgian layer
of Stellmoor (Bokelmann et al. 1981: 35) from which it
differs considerably in terms of typology. In spite of
this typological difference, a continuity of tradition and
population may be expected between the Ahrensbur-
gian and Maglemosian Cultures (Fischer 1978, 1981).
The comparatively large typological difference, within
a short time interval, between the industry of the upper
layer of Stellmoor and the Duvensee 8 assemblage may
thus be considered as the result of an extraordinary
rapid stylistic and technological evolution.

At the transition from the Late Glacial to the Post
Glacial, the settlement pattern was probably changing
as rapidly as the material culture. First of all, the clima-
tic change at that time gave rise to considerable
changes in the fauna, of which the human populations
were highly dependent. The migrating herds of rein-
deer were thus replaced by scattered and more territo-
rial big game. This must have favoured a development
towards a smaller number of inhabitants, and possibly
also shorter periods of habitation at the different settle-
ments. In that case the settlements from the earliest
part of the Post Glacial will be difficult to discover, be-
cause of the smaller and less dense deposits of cultural
debris. These circumstances may be the main reasons
for the well known lack of archaeological material from
the centuries around the transition from the Late Gla-
cial to the Post Glacial, which still exists throughout
large parts of Europe.

The dating programme reported on in this paper was started
in 1983 at the initiative of A.F., who is responsible for the
selection of samples and for the archaeological evaluation and
interpretations. H.T. is responsible for the C-14 measure-
ments and for the statistical interpretations of C-14 results.

Anders Fischer, The National Agency for the Protection of Nature,
Monuments, and Sites, Skov- og Naturstyrelsen, Amaliegade 13, DK-1256
Kebenhavn K.

Henrik Tauber, The National Museum, Dept. of Natural Sciences and
Radiocarbon Dating Laboratory, Ny Vestergade 11, DK-1471 Kaben-
havn K.
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Rude Mark

— A Maglemosian Settlement in East Jutland

by NIELS AXEL BOAS

The Maglemosian settlement of Rude Mark, near Od-
der in eastern Jutland, was completely excavated in the
spring of 1978. The excavation was undertaken be-
cause of plans to build a by-pass round the town of
Saksild (1). The settlement lay in the middle of the pro-
posed route centred on the 18 m contour, near the top
of the slope down towards the now-dry Kysing Fjord.
During the period of settlement, the fiord was probably
filled by a fresh-water lake with its surface near the 8 m
contour (S.H. Andersen 1975, p. 33). The site was not
on the lake shore, but lay some 200 m from it on the
nearest more or less flat piece of ground to the south. In
the absence of heavy tree growth to the north, the site
would have had (just as it does today) a good view of
much of the SW-NE oriented boreal lake basin (fig. 1).

The settlement was found during a survey by Jan
Skamby Madsen, formerly of Odder Museum. A trial
excavation of about 2 m? revealed a high concentration
of flint of Maglemosian type (2). Surface collection in-
dicated that the settlement extended about 15 m all
round the trial excavation. The locality does not seem
to have been known to private collectors or ever to have
been exposed to systematic collection of artifacts.

During 1978 an area of 304 m? was examined. 125 m?
of plough soil was removed by machine from zones
about 3 m wide along the eastern side and 3.25 m wide
along the south side of'the area. The rest of the plough
soil was excavated by shovel and sieved through a4 mm
mesh. The cultural deposits below the plough soil were
also sieved in this way.

The relatively high lying site was noteworthy for se-
veral reasons. The limited extent of what was appa-
rently a single occupation made complete excavation
possible. A number of disturbances resulting from both
human and natural causes could be distinguished, and
their effects allowed for. Artifactually the find shows a
near total specialisation on microlith production. Tri-
angular microliths are particularly common, while all
other tool types are rare.

THE NATURE OF THE SITE

The settlement was located on morainic sand with a
low lime content. On the surface of this subsoil was the
remains of a scatter of granite and flint nodules of
various sizes. These stones were particularly concen-
trated in a 3 m broad zone running SW-NE, with a
smaller concentration a little SE of the centre of the
site. The terrain falls only about /2 m towards the N in
the settlement area.

Most of the central part of the settlement was
covered by a 0.1-0.2 m thick sand layer with a little
humus, or a cultural deposit yielding finds (fig. 2 level
3). The level thinned out on all sides towards the edge
of the excavated area. The fact that this remnant of a
cultural layer was found at all may be because the site
was originally located in a slight depression in the ter-
rain. This could also have been created by human acti-
vity during the period of settlement. Intensive activity
on the probably thin humus layer on the poor sand
could have caused mixing and disturbances of this sort
of depth below the surface of the ground. Most of the
stones on the surface of the subsoil and in the thin
cultural level were randomly distributed and lay in
their original positions. A degree of clearance may be
indicated by an area about 4 X 5 m, which was free of
stones, in the centre of the site.

The only trace of a feature linked to the settlement
was an irregular diffuse area of reddish sand and humic
sand in the centre of the site, just to the north of the
1977 trial excavation. It measured about 2 X 3 m, and
was up to 1 m deep. A tongue of humic sand with a
patch of charcoal up to 0.5 m across extended from the
south into the previously mentioned feature. The
southern part of the reddish feature was disturbed by
the largest tree fall on the site, measuring some 4 X 5m.
The patch of charcoal and the red colour of the feature
could result from a hearth or hazelnut roasting area
ploughed away when a system of ridge and furrow culti-



vation was established during the historical period.
The bottom of a furrow between two strip fields ran
right over the central part of the red feature. The lack of
burnt stones can be explained by the fact that the origi-
nal hearths have been ploughed away. The next furrow
in the medieval field system was visible in the northern-
most part of the excavated area. This one had also cut
at least 0.2 m down, so that all traces of the cultural
level had vanished (fig. 2, level 2).

A total of 18 treefall holes were observed, all very uni-
form. They varied from 1.5 to 5 m in diameter, and from
0.3 to 1.2 m in depth. They were usually regularly oval
in shape. They contained a characteristic tripartite de-
posit consisting of a 0.1-0.2 m thick, sloping or vertical
humic sand level with finds. On one side of this was the
remains of a layer of the bright yellow basal sand,
broken up by root holes, and on the other a sandy
humic layer, grey in colour and with no stones. The
lastnamed rarely contained finds, and consisted mainly
of leached sand which originally lay around the bole of
the tree, and also of material naturally deposited on the
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contemporary forest floor. The cultural deposits in the
treefall holes in the central part of the site had a very
high frequency of finds. These holes therefore give a
fairly good idea of the density of finds on the settlement
at a time presumed to precede the later cultivation.
Various points on the old surface and in the treefall
holes produced collections of charcoal, which can not,
however, be definitely linked to the occupation. Some
scattered Early Neolithic material was found in the
western part of the excavated area, but none was found
in the treefall holes, which suggests that the trees in
question had fallen before the Neolithic period.

FINDS

Soil conditions mean that only charred organic ma-
terials survive. Flint and stone, on the other hand,
probably present an almost representative picture. The
flint nodules from the scatter of stones on the subsoil
surface seem to be immediately usable for tool manu-

@ N -

Fig. 1. The location of the Rude Mark settlement and the only other known Maglemosian site, Frederiks Odde, in the Kysing- and Norsminde Fjord region.
Orohydrographic map based on 4 cm map sheet by Geodaetisk Institut (reproduced with permission of the G.I. no. A.404/85. Courtesy S.H. Andersen).

—1, clay. 2, sand. 3, raised sea-floor.
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facture. Tools were mainly produced from local mo-
rainic flint, using nodules of small size. 49% of the blade
cores, for example, have some cortex remaining. Use of
frost shattered surface flint is also common, as 66% of
the blade cores have at least one frost shattered pri-
mary working surface.

The total flint waste and worked pieces amounts to
22,579 items. 723 (3.2%) are artifacts. Total weight of
the flint material is 36,430 grams, the artifacts weigh-
ing 1,920 grams or 5.3%. Only 2% of the flint is shat-
tered by heat. The distribution of burnt flint (fig. 3)
supports the interpretation of the central reddish sand
area as a hearth or roasting area, because the highest
concentration of burnt flint is in this area. The low fre-
quency in the north part of the red sand area is because
this is the position of the furrow between two strip
fields. Only Y5 of the burnt pieces are burnt white with
heat fracturing; the rest are less fractured, are burnt
black, or have irregular, shining shatter surfaces.

The distributions of flakes, blades (fig. 11), blade
cores and removals (fig. 10) form a regular, oval con-
centration 12 m SW-NE and 8 m SE-NW, and also a
weak 4 X 4 m flake and blade concentration about 3 m
N of this. It will be shown below that the distributions
of microburins (fig. 13) and microliths (fig. 14) also
show a roughly similar double concentration. Micro-
liths comprise 77% of all the tools below the plough
layer.

Most of the flint is light to dark bluish grey in colour.
There are, however, a few pieces of white, milky,
opaque flint. A couple of flaked flint nodules have
traces of a surface patina which was originally reddish
brown. These must have been brought to the site from
an area with damper soils. Just under half the flint from
the plough soil and a few pieces under it have a faint
whitening of the surface, similar to that seen on sites in
amarine environment. This alteration could be recent.

7,611 pieces of flint were sieved from the ploughsoil
over the settlement, forming 33.7% of the total flint. In
the ploughsoil there was a decrease in frequency away
from the central area that was roughly proportional
with that visible under the ploughsoil. As the site seems
to form a single unit, and as there is no admixture of
flint from any other mesolithic occupation, the flint
from the ploughsoil is included in the following analy-
sis (3). The distribution maps only include finds from
below the plough soil (4). For the sake of comparison
with other sites, previously established typologies are
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Fig. 3. The burnt flint distribution of Rude Mark.

used for classifying the finds (see e.g. Brinch Petersen
1966: 77-185). A general summary is given in table L.

Waste products

Cores

The microblade cores and flake cores from the site divide up as follows
(cf S.H. Andersen 1973: 25):

A. monopolar cores 72
B. bipolar cores 59
C. polyhedric cores 7
D. disccores 3
E. fragmentary,indeterminate 12
Total 153

None of the cores can be described as completely regular, prismatic
microblade cores. A-cores are often conical and heavily flaked. 47% of
the cores have only one striking surface. The cores are generally irregu-
lar, and only 10 have regular blades. Preparation by means of carinated
blades did not occur. 61% have trimming or preparing of the core edge.
Mean height of the A-cores is 5 cm, diameter of the striking surface 3.2
cm; of the B-cores, 4.6 cm and 3 cm respectively; and of the C-cores, 4.7
cm and 2.3 cm respectively. Three cores have strong crushing marks on
their edges, resulting from subsequent use as hammer stones. 5 A-cores
could be re-united with removals, all of which seem to be the results of
mistakes, with the cores being struck too far from the edge and then dis-
carded (fig. 4: 13-14). In one case attempts were made to continue
blade production, however (fig. 4: 15). The D- and E-cores were mainly
used for the production of short, broad flakes and have no edge trim-
ming (fig. 4: 12). Two A-cores have faint scratchings in the remnants of
cortex.

Core removals
Core removals divide up as follows (cfS.H. Andersen 1973: 25):
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WASTE PRODUCTS %
blade cores 153 0.70
core base removals 21 0.10
core side and edge removals 92 0.42
core point removals 10 0.05
blades 3643 16.64
flakes 17584  80.34
burin spalls 8 0.04
microburins 367 1.64
scalar pieces 3 0.01
flakes and blades with scratched cortex 6 0.02
total 21889 100.00
IMPLEMENTS
flake scrapers 19 2.63
blade scrapers 5 0.69
borers 8 1.11
dihedral burins 4 0.55
angled burins : 30 4.55
transverse burins 4 0.55
knives 36 4.98
denticulated flakes and blades 13 1.80
waisted flakes and blades 4 0.55
transversally retouched blades 18 2.49
notched blades 18 2.49
flakes with partial edge retouch proximally 20 2.77
flakes with partial or full retouch on side 30 4.15
A-lanceolates 126 17.43
B-lanceolates 28 3.87
C-lanceolates 9 1.24
segments 22 3.04
microliths, broken 147 20.33
triangles, isosceles 60 8.3
triangles, not isosceles (slightly scalene) 108 14.94
core axes (including fragments) 8 1.11
flake axes 1 0.14
pressure stones 3 0.41
hammer stones 2 0.28
total 723 100.00
Table I.
Core base removals, platform complete or partial 19
Central parts of cores 4
Core side removals from B-cores (pole-pole or pole-point) 47
Core side removals 30
Core point removals 10
Core edge removals 15
Thick flakes (over 1 cm), indeterminate core fragments 42
Total 167

The core base removals result from the flintworker’s attempts to create
a striking surface and angle enabling further blade production from the
core. On the dorsal surfaces are visible traces of the trimmed core edge.
5 core base removals have the striking point placed immediately above
the previous one. The core side removals are a heterogeneous group,

differentiated from thick flakes by having blade scars on their dorsal
surfaces. The core edge removals have a triangular cross section, with
the edge of the core forming the dorsal side. 10 core removals have
burin spalls or spall-like pieces detached, 10 have clear, partial use
wear, 3 were used as scrapers and 1 is denticulate. 3 of the core re-
movals could be edge removals from core axes with edge angles of 56—
57° (cf Skaarup 1979: 49).

Blades

This group comprises 16% of the flint waste products. By definition
their length is equal to or greater than twice the breadth. Microblades
have lengths of under 5 cm, breadths of under 1.2 cm. Division into re-
gular A-blades and less regular B-blades (cf Skaarup 1979: 45 and
Blankholm et al. 1968: 69) is as follows:

A-microblades 489
A-blades 500
B-microblades 917
B-blades 1742
Total 3648

Fragmentary blades are only included when they satisfy the definitions
put forward above. The striking platforms of the A-microblades are of-
ten so small that they can sca‘rccly be seen. The striking angle is usually
between 75 and 78°, which corresponds to the striking angle of the
cores. There are traces of powerful trimming followed by the use of a
striking point on the edge of the core. Lips or platform overhangs over
the bulb of percussion are only rarely present. This indicates the use of
hard hammer technique or of a soft hammer stone (Madsen 1981: 16—
20). ¥4 of the A-blades and !5 of the A-microblades have only a single
dorsal ridge and are gently curved towards the distal end. Mean length
of the A-blades is 4.7 cm, and about 5% have use wear. About 30% of the
A-microblades are unbroken, while the corresponding total for A-
blades is 56%. Proximal ends predominate among the broken frag-
ments, suggesting that the distal ends were used as flint insets /micro-
liths. The B-blades also have a 5% level of use wear.

The total number of A-microblades is less than that of microliths,
which shows the high degree of utilisation of microblades for artifacts.

Waste flakes, flakes, and burin spalls

Flakes and waste flakes form 80% of the flint material. About 6% of the
artifacts are produced on flakes. 4 flakes have scratches on the cortex,
whether human or natural in origin cannot be determined with certain-
ty. Most of the flakes are small trimming or retouching removals. This
is mainly due to the fact that almost all the soil was sieved.

The small number of burin spalls corresponds to the low number of
burins. 2 are secondary, i.e. they result from the resharpening of an old
burin (fig. 5:22). 6 are primary spalls with triangular cross section
(fig. 5: 23).

Microburins

About 90% of the 367 microburins are on microblades. When orienta-
ted with the dorsal side and retouched end upwards, they divide up as
follows (cf Skaarup 1979: 51):

A. proximal end microburins 275
B. distal end microburins 42
C. microburins on medial pieces 34
D. microburins truncating microliths 11
E. crescentic microburins 5
Total 367
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No fewer than 204 A-microburins have the notch on the right side, and
17 B-, 23 C- and 7 D-microburins do too. % of the microburins are on
proximal ends. Mean thickness is 0.2 cm. The distal end microburins
are longest, having a mean length of 3.7 cm. This is similar to that of the
lanceolate microliths, so that these microburins can be seen as un-
finished or discarded lanceolates. Mean burin angle is 35°. The D-
microburins are formed at notches just above and parallel with dia-
gonal retouch on a blade or a microlith (fig. 5: 18). They show the

method of producing triangular microliths, and can be regarded as
waste products resulting from the shortening of the length of triangles
(Larsson 1978: 80). D-microburins are only about 1.5 cm long and 0.5
cm broad. The roughly 1 cm large crescentic microburins (fig. 5: 16-17)
are the result of mistakes where the fracture has progressed in an even
curve back to the same side of the blade as the notch. The distribution
of microburins (fig. 13) corresponds to that of blades, waste flint and
microliths — particularly lanceolates! (cffig. 11, 12 and 14).

Artifacts

Scrapers

Only 3.5% of the artifacts are scrapers. It is a very heterogeneous group.
They divide up as follows (cf Skaarup 1979: 53-55):

Blade scrapers (breadth under 50%) 6
Oval scrapers (breadth 50-75%) 10
Discoid scrapers (breadth over 75%) 5
Toothed scrapers 1
Side scrapers, oval 2
Total 24

5 scrapers are doubtful, however, in that their edge retouch is under 0.2
cm in height. 3 are produced on plain cortex-covered flakes, and 7 have
partial cortex on the dorsal surface (fig. 4: 2 and 4). 3 blade scrapers, 2
oval and 1 side scraper have clear use wear on the ventral surface near
the edge. Mean length of the blade scrapers is 5.7 cm, of the oval
scrapers 3.9 cm and of the discoid scrapers 2.9 cm. One blade scraper
is on a microblade, the rest on macroblades with the scraping edge at
the distal end. All have convex edges, which for the blade and oval
scrapers have a maximum extent of 2.5 cm. One blade scraper has two
notches in the right long edge (fig. 4: 4). Edge angle varies between 50
and 110°. One oval, one side and one blade scraper are on core trim-
ming pieces. There are no double scrapers.

Borers
The group consists of:
Bore points
Blade borers
Flake borers
Total 8
The two flake borers were found in the ploughsoil and could be neo-
lithic. The bore point and 3 of the blade borers have points turned to
the left, while the rest have straight points (fig. 4: 5, 6, 8). All points are
on distal ends. Mean length of the blade borers is 5.3 cm and length 1.4
cm. 3 of the borers with bent points are very similar to the Late Palaeo-
lithic “zinken” (Holm and Rieck 1983: 8 and fig. 2, 3-8).

N O o=

Burins
These are produced on blades, flakes, and core removals and may be di-
vided as follows (cf Skaarup 1979: 57-63):

Dihedral burins 4
Simple angled burins on breaks 16
Double burins 2
Transverse burins 4
Angled burins on convex scraper edge 2
Plane burins on platform remains 10
Total 38

Towards Y5 of the burins have an uncharacteristic appearance, and may
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have been produced by chance. This is mainly the case for the plane
burins, all of which are made on platform remnants of flakes. 1 irans-
verse burin, 1 angled burin on a break and 3 plane burins are made on
core removals. One transverse burin on a broken flake nearly forms a
right angle on the ventral surface, in the middle of which there are
powerful traces of use wear at right angles to the ventrally turned side
of the edge (fig. 6: 31). 8 simple angled burins are angled to the left and
8 to the right, while 12 of the rest are angled to the left. One double
burin is on a macroblade (fig. 6: 10). There are no burin blows on trans-
verse retouch (fig. 4: 9-11 and 6: 1-4).

Knives
Flakes with edge or end retouch (Skaarup 1979: 63-67) comprise 36
items, which can be divided into the following groups:

Flakes with crescentic end retouch 13
Flakes with crescentic edge and end retouch 5
Flakes with straight or oblique end retouch 11
Flakes with concave end retouch 7
Total 36

They can be regarded as knives, as shown by the fact that more than
half have clear use wear on the unretouched long edge. 12 pieces are
turned to the left, the rest to the right. 2 blade knives have a notch near
the proximal end’s »dorsal« side (fig. 6: 5). Mean length of the flakes
with crescentic end retouch is 5.8 cm, of the flakes with straight or ob-
lique end retouch 5 cm, and of the last group 5.5 cm. Retouch is always
carried out from the ventral surface except on two flakes with straight/
oblique retouch. The latter group is always on blades (fig. 6: 8). One
piece with diagonal concave end retouch is fully retouched along the
shorter side, and has a notch opposite this. Two other knives have
notches on the shorter side. They could both be roughouts for triangles
with concave sides. One flake has deep concave end retouch.

Notched removals/microlith roughouts

The group with notches, sometimes finely retouched, is hetero-
geneous. Under half are indubitably microlith roughouts. Apart from
one, all are on blades, and are subdivided as follows:

A-microblades with notch 6
A-blades with notch 5
B-microblades with notch 3
B-blades with notch 3

6 of the blades are broken 0.1-1.2 cm above the notch. 2 blades have
only ¥ a notch; these could be microburins on breaks. On 5 blades the
relatively deep notch is assymetrically V-shaped, with the longest arm
oriented towards the distal end (fig. 5: 19). 2 blades have 2 notches, the
one furthest from the distal end being the deepest (fig. 5: 20). One
blade has a crooked notch and is denticulate on the left side. 6 blades
have notches on the left, 11 on the right. V-shaped notches are more
commonly near the proximal end, while U-shaped notches are more
randomly dispersed (fig. 5: 21). Length of whole blades is up to 7.2 cm,
breadth 0.8-2.1 cm.

Waisted blades

This group comprises 3 blades with notches on both sides of the basal
end, and 1 which is waisted in the middle. One blade has, apart from
the notches, sporadic retouch on both long edges and the distal end.
Another has two other small notches on the right long edge, and fine
convex retouch on the distal end (fig. 6: 11-12).

Denticulated flakes
This heterogeneous group divides up as follows:

A-microblades with denticulation

A-blades with denticulation

B-microblades with denticulation

B-blades with denticulation

flakes with denticulation

Total 15
The denticulation occurs either as saw- or sickleblades and flakes with
series of closely spaced notches under ¥2mm in size (5 pieces), or as 2-3
U- or V-shaped notches over ¥2 mm (10 pieces). Two blades combine
both (fig. 6: 17). 4 have more or less straight breaks at one end, 4 others
at both ends (fig. 6: 15). 5 examples have denticulations combined with
use wear on the same edge, and 3 have gloss. 3 are on the left side, 9 on
the right side, of blades. The denticulation is always produced from the
ventral side (fig. 6: 17).

N W o=

Removals with full or partial retouch on a long edge

Apart from blades with full retouch along one side, this is a hetero-
geneous group comprising 30 pieces. The retouch may be of almost all
types and different placements. It may be applied to either complete or
fragmentary flakes and blades. One blade has fully retouched long
sides. 2 have full retouch on one side, one left and one right (fig. 6: 13—
14). Retouching is always carried out on the dorsal surface.

Microliths
The 500 microliths can be classified as follows (cf Brinch Petersen
1966: 93-98, Skaarup 1979: 71-80):

lanceolates with partial retouch on a long edge 126
lanceolates with full retouch on a long edge 28
lanceolates with oblique basal retouch 7
lanceolates with convex or straight basal retouch 2
segments 16
segments with chord retouch 6
fragments of indeterminate lanceolates and segments 34
triangles, isosceles 39
triangles, slightly scalene 10
triangles, isosceles, one side concave 15
triangles, isosceles, two sides concave 6
triangles, slightly scalene, one side concave 65
triangles, slightly scalene, two sides concave 33
triangle fragments, indeterminate 43
microlith fragments, unclassifiable 70

Lanceolates. Most of the lanceolates may be produced of waste products
from the manufacture of segments and triangles. Triangles are usually
made from the medial portions of blades using the microburin tech-
nique, but 99% of the lanceolates are distal ends. 37% of the lanceolates
are broken, there being twice as many basal than point breakages. The
fact that so many have similar more or less straightly broken bases in-
dicate that blades with the distal end broken were, despite this, used for
lanceolate production. This breakage often occurs during blade manu-
facture, and need not be the result of use or conscious preparation. 12%
have 1-3 small notches or removals resulting from use, and 27 lanceo-
lates have broken tips (cf Brinch Petersen 1984: 178). The retouch is
always carried out on the dorsal side (fig. 7: 1-5 and 8:5). Point retouch
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is straight (40% of cases), convex (35%), concave (5%) or weakly con-
vex-concave (7%).

Fig. 16 a shows great variation in length of lanceolates with partial re-
touch along a long edge. There is a tendency towards bimodality, with
peaks at around 2.9 cm and 3.5 cm. Breadth is ideally around 0.8 cm.
Mean length is around 3.3 cm, breadth 0.9 cm and thickness 0.2 cm (cf
fig. 16 b).

Lanceolates with full edge retouch all have the retouch on the left.
There are equal numbers with broken points and bases. 5 fragments
have small, unretouched basal tongues, and are thus transitional be-
tween this and the previous group. Over Y4 of this group (like ' of the
previous one) has a facet at the point resulting from microburin re-
moval. Mean length is 3.6 cm, breadth 0.9 cm, and thickness 0.2 cm
(fig. 7: 6-10).

5 of the 7 lanceolates with oblique basal retouch have uniform basal
retouch on the right. One has left handed point and basal retouch,
ending on a microburin facet (fig. 7: 14). Two have full side retouch,
which at one point angles in towards the middle of the piece. The last
short-broad lanceolate has almost straight basal retouch (fig. 8: 4). It
resembles a Horsham point (Brinch Petersen 1966: 95 fig. 47), but
could also be classified as an atypical triangle.

Segments. 7 segments are damaged. All have steep, left-hand retouch,
which is continuous except in one case. 4 have unretouched microburin
facets, one of them at both ends. This shows a production method
similar to that of the triangles, with two closely spaced, asymmetrical
notches, from the bottom of which the burin scars run out towards the
ends of the blade. One piece (fig. 7: 15) closely resembles a Sauveter-
rian point. One segment has chord retouch on the ventral surface (fig.
7: 3), 5 have it starting from the proximal end. Their mean length is 3.8
cm, breadth 0.8 cm and thickness 0.3 cm. They are thus definitely
thicker than either the triangles or the lanceolates (cf. fig. 7: 11-13).

Fragments of indet te lanceolates and seg
proximal point ends, 4 distal point ends and 14 medial pieces. 26 have
left hand, 8 right hand retouch. 4 point ends have preserved microburin
facets.

ts. This group comprises 16

Triangles. 19 of the isosceles triangles with straight sides (fig. 8: 9, 12—
15) are damaged. 31 have left handed and 8 right handed retouch, when
oriented with the distal end of the blade pointing away. All retouch is
on the dorsal side, and is finest at the distal end. Most are medial sec-
tions of blades; only 6 have the lower short side retouched on the side
of the blade’s distal end, and 7 have a microburin facet preserved on
one or both ends. In 5 cases the hypotenuse is damaged with 1-3
notches. The angle between the short sides varies between 105-158°.
Mean length of the isosceles triangles is 2.6 cm, breadth 0.8 cm and
thickness (for all the triangles) 0.2 cm.

Of the slightly scalene triangles with straight sides, 8 have the short-
est side at the proximal end, 2 at the distal end (fig. 8: 1-3). 3 are left
handed, 7 right handed; 6 are on distal fragments, 4 on medial frag-
ments. 2 have unretouched facets from microburins. The angle be-
tween the two short sides varies between 122-152°. Mean length is 3.3
cm, breadth 0.7 cm.

8 isosceles triangles with one concave side are right handed (fig. 8:
20), 7 are left handed (fig. 8: 21-23). With one exception, the concave
side is at the proximal end. The concavity is strongest on the last Y2cm

leading up to the angle between the two short sides, so that a hook may
be formed by the extension of these two sides. The concave retouched
side always becomes concave-convex towards the point. One is re-
touched on the hypotenuse at the distal point. The angle between the
short sides (measured relative to the two points of the microlith) varies
between 110-159°. Mean length is 2.6 cm, breadth 0.8 cm.

The 6 isosceles triangles with two concave sides are all right handed
(fig. 8: 7). They are very uniform and regular, with an angle between the
short sides of 110-125°. The 2 concave sides are definitely the remains
of the 2 notches from near the bottom of which the burin blows were di-
rected towards the distal and proximal ends. Mean length is 2 cm,
breadth 0.7 cm.

The most common group consists of slightly scalene triangles with
one concave side (fig. 8: 17-19, 24-25). Of the 65 examples, 59 have the
concave side towards the proximal end, 33 are left handed, in 24 cases
the raw material is the distal end of the blade, and 42 are slightly imper-
fect. 2 right handed examples have a small unretouched section next to
the junction of the two short sides (fig. 8: 25). Mean length is 2.9 cm,
breadth 0.7 cm, and angle between the 2 short sides 129°. Most of the
thin microliths are in this group, with a mean thickness of 0.2 mm.

Of the slightly scalene triangles with both sides concave (fig. 8: 6, 10—
11 and 16), 24 are left handed and 9 right handed. With one exception,
the shortest side is at the proximal end. 3 have microburin facets at the
proximal point, while 2 have them at both ends. 12 are on distal ends;
three of the left handed ones have retouch on the hypotenuse at the
distal point, while two of the right handers have hypotenuse retouch at
the distal point — in one case this is exceptionally carried out from the
dorsal surface. The third longest microlith from the site belongs to this
group, of which the mean length is 3.1 cm, breadth 0.7 cm, and the
angle between the short sides 146°,

The fragmentary triangles include 25 proximal ends (20 right hand-
ed), 16 distal ends (10 left handed) and 2 medial fragments. 5 have
microburin facets at the proximal point, 3 at the distal point.

The large number of microlith fragments reflects the careful
methods of excavation. Of the total, 50 are point fragments, 30 are
medial fragments, 6 are burnt, 5 points have traces of microburin
facets, 33 have straight and the rest oblique breaks.

Of the triangles, 108 were determinable as left handed, 79 as right
handed.

Axes

The best preserved of the 8 core axe fragments is a small symmetrical
axe (not an adze); it is made on a powerful flake, the ventral side of
which is partially preserved (fig. 9: 3). It has convex, trimmed broad
surfaces, and a pointed butt. The edge has been partly removed by a
transverse blow. Another blow was then made towards the most convex
of the broad surfaces. Length is 8.7 cm, breadth 4.3 cm and thickness
2.1 cm. Butt width is 2.7 cm, butt thickness 1.1 cm, edge breadth 2.7 cm
and weight 60 g. An edge flake of a presumed symmetrical axe is about
3.4 cm wide, and has an edge angle of 53°. A fragment 2.7 cm long, 3.3
cm wide and 2.7 cm thick derived from a symmetrical adze. A butt frag-
ment with trimmed sides (fig. 9:2) could derive from an (a)symmetrical
adze. Length is 7.3 cm, butt breadth 2.7 cm and butt thickness 1.4 cm.
A fragment of the body of a symmetrical adze with trimmed sides
measures 5.8 cm in length, 4.2 cm in breadth and 2.2 cm in thickness.
An edge flake from an adze has an edge breadth of 3.2 cm and an edge
angle of 57°. An edge and side fragment of an adze measures 5.7 cm in
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4

Fig. 9. Pressure stone (1), core axes (2 - 3) and an edge resharping flake
(4). N.A. Boas del. 2:3.

length, and has an edge angle of 67°. A fragment 5.7 cm in length, 4.6
cm in breadth and 2.4 cm in thickness has the character of an adze, with
an angle of 68°. Edge and sides are trimmed, and the butt is formed by
a small irregular cortex area 3.6 X 1.1 cm.

A symmetrical flake axe with flat flaking from the central cultural
level of the site has unfortunately been lost. It was very similar to one
from Flaadet (Skaarup 1979: 83, fig. 24, 4).

Pressure stones

A pointed piece is triangular in shape and cross section (fig. 9: 1), and
is 7 cm long, 3.2 cm broad and 2.2 cm thick. The sides are steep, regu-
larly scar flaked towards the dorsal side. One edge is trimmed, the
other has a microblade scar 3.8 cm in length struck from a small rectan-
gular “butt surface” at the broad end of the piece. The pointed end has
crush marks extending 3 cm up the three sides from the rounded point.
The fragment could have been used as a pressure stone/borer for
smoothing off the approximately 2 cm diameter holes in for example
antler mattocks.

Another fragment is frost shattered, and is also of irregular, trian-
gular shape. The two edges have scalar working on a 5 cm long section
down towards the tip, which has powerful crush marks. Length is 8.8
cm, breadth 4.6 cm, thickness 2.1 cm. It is interpreted as a kind of fabri-
cator (a hammer or pressure stone).

Hammer stones

An irregularly round hammer stone has 3 areas of powerful crush
marks, and 2 cortex covered areas. Maximum diameter is 6.1 cm, mini-
mum 5.3 cm. The other hammerstone is a triangular, foursided and
lightly worked piece of natural flint with crush marks at both ends. One
hitting surface is about 2.4 cm across, the other about 3.3 ¢m, and
shaped as a ridge about 1 cm across.

Floral and Faunal remains
About 100 g charcoal were collected from various places on the site.
Charcoal from the east side of the area of reddish sand, and about 7 g
hazelnut shells from the same place and the immediate surroundings,
have been used for radiocarbon dates (see below).

Two fragments of burnt bone, about 1 cm across, were also found.



CULTURAL AFFINITY AND DATING

The settlement at Rude Mark fits into the centre of the
Danish Maglemosian Culture, near the transition from
the earlier to the later part. Specialised microlith pro-
duction is a characteristic of the find, and the quantity
of triangles is greater than from any other site from the
early Maglemosian. Classic scalene triangles of Sveerd-
borg type are scarcely represented, while the slightly
scalene pieces with concave sides appear in numbers
never before seen. The latter type appears only rarely in
Scandinavian and North German finds from the early
Maglemosian Culture (Blankholm et al. 1968: 95, and
Skaarup 1979: 68 and 99).

The presence of waisted blades, the presence of only
a few primitive burins on breaks, and the relatively
large number of slightly scalene triangles as in Sender
Hadsund and Duvensee 2, shows the affinities between
Rude Mark and the early Maglemosian.

The small number of artifacts in most categories
makes comparisons with other sites difficult. The pro-
portions of the various types of microliths must there-
fore be used to show the chronological position of the
site. The percentages of the various microliths place
Rude Mark in the lanceolate seriation between Sgnder
Hadsund and Stallerupholm. In a seriation of slightly
scalene triangles the site would fall between Sender
Hadsund and Linnebjar (cf Skaarup 1979: 100 diagr. 3).
The number of triangles relative to lanceolates shows,
however, that the site should in fact be moved down to-
wards the transition between the earlier and later Mag-
lemosian Culture. Similarly, both lanceolates and tri-
angles are longer and narrower than the examples at for
example Flaadet (fig. 16, a-b). The blade cores from
Rude Mark also have a smaller striking area and are
higher than those from Flaadet.

The mean width of the Rude Mark triangles is 7.5
mm. When compared to the Maglemosian settlements
in east Zealand, this puts Rude Mark between Orelund
Vest with a value of 8.6 mm and Ulkestrup I with 7.2
mm (K. Andersen 1983: table VII). The latter is C14
dated on hazel nuts to 6190 + 100 bc (Andersen, Jor-
gensen and Richter 1982: 77). C14 dates from the cen-
tral fireplace/roasting area at Rude Mark are:

K 4217, hazel nuts
K 4218, charcoal
K 4219, charcoal

6240 + 130 bc
6150 + 85bc
6110 + 120 be
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The hazelnuts are in closest context with the settle-
ment material and should give the most reliable date.
The dates of the charcoal samples, however, seem to be
too late compared to the archaeological datings. Con-
temporaneity between Rude Mark and Ulkestrup I
gains further support from the relative proportions of
lanceolates and triangles; at Rude Mark this is 1:3, very
close to that at Ulkestrup 1. Lanceolates predominate
on sites of the earlier Maglemosian Culture, while tri-
angles are extremely predominant in the later Magle-
mosian. The characteristic keeled and handled cores of
the later Maglemosian do not appear at Rude Mark
(Henriksen 1976: 22).

THE CHARACTER OF THE SETTLEMENT

The cultural level preserved under the plough soil was
not very deep. In the furrow between 2 of the strip fields
running E-W over the site the cultural level had been
almost completely removed from a zone about 1.5 m
wide. Another furrow runs partly along the north edge
of the excavation, and partly 12 m further south,
through the central reddish area or hazel nut roasting
location. All the distribution maps show a drop in the
frequency of finds connected with these furrows. The
ploughing of the earth up onto the fields to form ridges
has on the other hand protected the cultural level in the
approximately 10 m wide area between the furrows.
Treefalls disturbed about % of the settlement. The
holes were evenly spread, and so provide chance areas
where the original distribution of finds can be checked.
In the distribution maps, this is plotted by m? The m?
areas which include treefalls in the central part of the
settlement are particularly rich. Against this, the m?
areas with treefalls at the edge of the site have few finds.
The isorithmic distribution map of flakes (fig. 13)
shows a N-S oriented rectangular concentration of
11 X 8 m at most. The mean value of 54 pieces/m?
covers an area of about the same shape and orientation
of about 9 X 6 m. A physical barrier in the form of a hut
wall might be responsible for the latter concentration,
because the centre of the area is made up of the hazel
nut roasting area with concentrations of nut shells and
burnt flint; and because a partial clearance of the stone
scatter was undertaken from this area. The distribution
of different categories of waste, flakes, and blades (fig.
11), cores and core removals (fig. 10), microburins (fig.
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Fig. 12. Distribution of waste flakes.

13) and the predominant artifact group, namely the
microliths, show a similar picture with only a small de-
viation,

Regarding the smaller, northern concentration of
flint, it can be seen that the division of the large concen-
tration into two parts is artificial, caused by the later
field system. The furrow has created the tongue-
shaped extension of the finds to east and west, with a

Fig. 13. Distribution of microburins.

corresponding reduction of finds in the central area
(cffig. 12). The lower frequency between the large
southerly and small northerly flint concentrations is on
the other hand genuine. This area is in fact directly be-
tween two furrows, where the heaped earth of the anci-
ent field has provided some protection for the remains
of the settlement.

Comparing the distributions (fig. 10-14), it is clear
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Fig. 16 a. Diagram. Length of lanceolate microliths.

that the small northern concentration must be regard-
ed as a secondary “flint working area”, as opposed to
the larger southern “flint preparation area” where pri-
mary working of the flint cores took place. Cores and
core removals are remarkably rare in the small concen-
tration (fig. 10), while blades, microburins and micro-
liths are well represented (figs. 11 and 13-14). The
northern concentration can thus be viewed as a micro-
lith production locus, using blades and flakes brought
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Fig. 16 b. Diagram. Width of lanceolate microliths.

there for the purpose. %3 of the microliths here are iso-
sceles triangles.

The larger find concentration tends to show a circu-
lar distribution of cores and core removals (fig. 10)
around the “roasting location”, but has a more even
distribution of flakes and removals (fig. 11-12). Burins
are exactly similar, while microliths concentrate south
of the “roasting location” (fig. 14). Microburins distri-
bute themselves similarly to flakes and blades (figs. 11
and 14).

It has been possible to reunite broken fragments of
the following objects: 5 cores with core removals; 2
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broken lanceolates; 2 segments; and 6 triangles. The
distribution map of re-united tools shows (fig. 15) that
transport of the separated fragments was considerable.
One triangle was re-united from 2 fragments found 11
m apart, NE and S of the large flint concentration. Frag-
ments of one lanceolate and one core were each found
one in the small northern and one in the large southern
concentration, which emphasises the links between the
two. Transport of separated pieces seems to have taken
place mainly N-S.

In conclusion, it can be said that Rude Mark forms a
well-delimited unit, when the find and its conditions
are considered. Distribution divides into a large, oval
flint working area round a hearth or hazel nut roasting
site, and a smaller flint concentration. The same pic-
ture emerges from 10 other Maglemosian settlements
in southern Scandinavia and northern Germany (Gren
1983, 32-42). It is tempting to regard the small patch as
the site of a possible hut, south of which the various ac-
tivities took place. These activities were centred on
microlith production. There are few scrapers, burins
and axes. The preparation of hunting equipment was
the main activity; apparently, processing the prey did
not take place to any great degree.

The aurochs from Prejlerup, C14 dated to 6460 bc,
was shot with a combination of microliths similar to
that found at Rude Mark (Aaris-Sgrensen 1984: 178;
Petersen and Brinch Petersen 1984: 178), including the
characteristic scalene triangles with concave sides.
This is a type which qualitatively and quantitatively
form an important part of the inventory from Rude
Mark.

Translated by Peter Rowley-Conwy

Niels Axel Boas, Djurslands Museum, Sendergade 1, DK-8500 Grena.

NOTES

1. The work was carried out by the author as director of excavation,
one temporarily employed assistant, and 4 young unemployed
people from Odder.

2. OOMj. nr. 22. Rude Mark, Saksild Parish, Hads Herred.

3. Intrusive materials, which mainly derived from the plough soil: Late
glacial: 1 tanged point. Kongemose culture: 1 trapeze, 1 rhombic
arrowhead, | handled core. Norslund culture: 1 oblique transverse
arrowhead. Early Neolithic B material: 39 flakes, 9 flake scrapers, 7

axe fragments (polished thinbutted), 1 axe fragment (stone, thin-
butted), 2 transverse arrowheads (on flakes), 39 potsherds (includ-
ing a fragment of a lugged beaker), 1 blade knife. Late Neolithic/
Early Bronze Age: 2 heart shaped arrowheads, flat flaked, 1 dagger
fragment, flat flaked, 1 potsherd. Iron Age: 16 potsherds. Viking
Period: 1 potsherd with “Slavic” wavy line decoration. Medieval/
Recent: 25 potsherds, 1 sherd of stone ware.

4. This work uses the statistical mean, i.e. the middle number when the
values are arranged in sequence. This must not be confused with the
average, which is sometimes used as the mean by others (Skaarup
1979: 73, table 24 compared with diagram 10, according to which the
mean lanceolate breadth is 0.9, and not (as stated in table 24)
1.1cm.)
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Ertebglle Revisited

by SOREN H. ANDERSEN and ERIK JOHANSEN

INTRODUCTION

A series of excavations were undertaken during 1979-
84 to re-evaluate the classic kitchenmidden at Ertebgl-
le, a late Mesolithic coastal site, which defines a whole
“culture” in Denmark and Southern Scandinavia
(Clark 1975, 181-199) (1).

The following is a survey of the preliminary results of
these new investigations.

HISTORY OF RESEARCH

Denmark is one of the classic areas for prehistoric
studies of shell middens and has a long archaeological
tradition for investigations of kitchenmiddens or “Kok-
kenmaddinger”.

In 1837, we find the first reports in the National
Museum concerning digs on Danish shell middens (2).
Later in 1850-51, the excavations at the large shell
midden of Meilgéard (done by Worsaae), clearly demon-
strated that these accumulations truly were a unique
type of stone age site and not — as had been proposed —
natural shell banks with artefacts intermixed (3). Also
in 1851, the term “Kokkenmgdding” was introduced.
In the following years these sites played a dominant
role in the discussion among Danish archaeologists
about the existence of an older phase of the stone age.
Chronologically, technologically, and economically
these sites differed from the stone age which was char-
acterized by the big megalithic tombs with their po-
lished flint axes and bones of domesticated animals.

To solve this problem, a series of new excavations
were started in one of the largest shell middens in Den-
mark — at Ertebglle near the Limfjord in Northern Jut-
land (figs 1-2). The site, which later became the type
site for this culture, was excavated in 1893-1897 (Mad-
sen et al. 1900).

Under the direction of the archaeologist S. Miiller, a
group of archaeologists and scientists (2nd kitchen-

midden committé) was established in order to cast new
light on the shell middens from one well documented
and thoroughly investigated site. It was the intention to
obtain a large sample of artefacts to describe, define,
and date this prehistoric phase in relation to the mega-
lithic monuments, and by that, once and for all divide
the stone age into an older and a younger phase.

After achieving these goals through the excavation of
a large part of the Ertebelle midden proper (fig. 4), the
results were published. The remaining (southern) part
of the Erteballe kekkenmadding was put under govern-
ment protection (Madsen et al. 1900, 1-90) (fig. 4).

During the excavation, a 2X1 m column of the cen-
tral part of the midden was brought to the National
Museum for exhibition (fig. 8).

Large scale excavations of Danish kitchenmiddens
were not resumed until the 1970’s. Despite this, how-
ever, our knowledge of the Ertebsglle culture has been
vastly expanded, mainly through research on other
types of Ertebelle sites. The information obtained by
the excavations of sites such as Dyrholmen (Mathias-
sen et al. 1942), Ringkloster (S.H. Andersen 1975), Bra-
brand (Troels-Smith 1937, 1966), and Selager (Skaarup
1973) formed the basis for a new evaluation of the Erte-
belle type site.

This, however, is not the case with the Ertebglle type
site itself. Since the end of the excavations in 1897, only
on two occasions were new information on this site
published. The first was a sinall article describing the
remains of what was supposed to be a hut structure (Si-
monsen 1951, 222-223, Clark 1975, 194) (see also be-
low). Later in 1970, a series of eight C-14 dates taken
from the midden sample in the National Museum were
published (Petersen 1970, 7 and 36). Unfortunately,
these dates were without any correlation to strati-
graphy and/or type inventory (4).

Despite the fact that Ertebelle is the classic type site,
Danish archaeologists have not been able to answer a
series of questions which today are closely connected
with the description, understanding, and interpreta-
tion of this Northern European Mesolithic site (e.g. the
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Fig. 1. The position of the Ertebglle and Bjgrnsholm shell
middens at the Limfjord in Northern Jutland. The
distribution of various resource types are indicated. A
distance of 5 km from the two “big sites” is indicated by
circles. Also the modern and Mesolithic coastline are
marked by a thin and wide line respectively

1. Sea

2. Sandy and gravelly soils.

3. Morainic clay

4. Freshwater lakes and marshy areas.

Small black dots mark other Ertebglle-culture sites.

character, artefact content, function, accumulation,

and chronology of such a settlement).

Since the 1970’s, this type of prehistoric research has
resumed again and a series of new kitchenmidden exca-
vations at Meilgird (Bailey 1978, 45 fig. 3), Norsminde
(S.H. Andersen 1987), Ertebglle (S.H. Andersen 1983),
Bjernsholm (5), and several other locations have been
undertaken by the first of the authours (SHA).

Because of lack of up-to-date information, in 1979 it
was decided to start a new series of excavations at Erte-

Hanne Stenz and Orla Svendsen del.

belle — a project which continued until 1984 (S.H. An-
dersen 1983) (6).

As was the case with the ‘old’ excavations, the new
investigations were performed by a group of archaeolo-
gists and scientists (i.e. Quarternary geologists, a bota-
nist, palynologists, zoologists, ichthyologists, and a
specialist in marine molluscs and foraminiferas) (7).

Before the project started, a series of questions were
formulated as a guide. Several problems were closely
connected with the site itself, such as:



. What was the exact size of the midden?

. Was the midden a chronological unit or not? If not,

what was the rate of accumulation?

How long a time span did the site cover?

Was the Ertebgolle midden identical to the other Da-

nish middens?

What type of site was the midden?

Was it a settlement proper or just an area of waste?

8. Was there a drop zone or waste dump in front of the
site as is well known from many other Danish Late
Paleolithic and Mesolithic sites (i.e. Tybrind Vig
(S.H. Andersen 1975, 15-23))?

9. What was the relationship between the Ertebglle
midden and the Littorina sea?

Last, but not least, we wanted to obtain an up-to-date
sample of the artefact assemblage in association with a
well defined stratigraphy, as well as the possibility for
obtaining new samples for C-14 and scientific analysis
(see above).

Many of these problems could be solved if we exca-
vated large sqares to the rear and in front of the mid-
den, delineated the site area, and opened a new section
or trench through the preserved part of the Kokken-
medding.

O o0
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ERTEBGLLE REVISITED

The Ertebglle site is located in the northwestern part of
Jutland in the central Limfjord area (fig. 1). The Kok-
kenmedding today lies on the western side of a hilly
projection facing the sea of Live Bredning (fig. 1-2).

Ertebolle sites in the Westhimmerland (fig. 1)

Seen in a larger perspective, the Ertebelle type site is
not the only one in this area. A few kilometres to the
north in the present day Trend river valley, which
during the Mesolithic was a large fjord, several smaller
Late Mesolithic coastal sites were found. Finally, ap-
proximately 8 km to the north we have another large
Kekkenmedding at Bjernsholm, which is probably the
largest Danish shell midden of all (fig. 1) (5).

In this area we have the two largest Danish kitchen-
middens. They are contemporary in an archaeological
sense, but differ in artefact style and also to some de-
gree in their economies. Such a situation poses some
very interesting questions of settlement patterns, po-
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pulation density, and environmental productivity with-
in this part of the Limfjord.

Unfortunately, this area has never been subjected to
any intense or large scale reconnaissance of Erteballe
sites. For this reason, our knowledge of the Late Meso-
lithic settlement patterns are very limited (e.g. we do
not know of any inland sites at all in this part of Jut-
land).

Site territory

For a geological description of this area, see K. Strand
Petersen in this volume.

It is very difficult to tell what the region looked like in
the Mesolithic. However, new geological investigations
seem to indicate a habitat completely different from to-
day (fig. 2).

The area must have been a large sheltered bay well
protected by the “Ertebglle head” to the north and by
a small island to the south. This small island — which
was later completely eroded away — has been the basis
for a large system of beach ridges going in a SW-NE di-
rection, and by that sheltering the area adjacent to the
kitchenmidden (fig. 3).

Further to the north, there was an access through the
Hanherred out into the Skagerak and North Sea. Just
10 km to the west is the large island Fur and 11 km to
the northwest, the small island Live (fig. 2). The vici-
nity of the site is dominated by a low hilly terrain which
does not exceed more than 30 m in height. The subsoil
is glacial meltwater sand and gravel. Along the coast-
line there are some small river outlets, and just at the
site there is a little spring. To the southeast — only 2-3
km from the midden — there was a large freshwater lake
connected to the sea through a narrow river channel
(fig. 2).

Two to three hundred meters to the west of the site,
on what today is raised seabottom, traces of a natural
shell bank was discovered. The C-14 dates of this shell
bank indicate that it was contemporaneous with a part
of the midden itself 4050 + 100, 3890 + 95, 3840 + 95
(K-4340, 4341, and 4342). This bank may very well be
where (or one of them) the inhabitants collected their
shellfood (see Kaj Strand Petersen this volume).

The coastal climate in the Atlantic period is gene-
rally described as moist and temperate with a mean
summer temperature of 20°C and a mean winter tempe-
rature of 1°C, higher than today (Iversen 1979, 407).



Fig. 2. Topography and geology of the “catchment area” around the
Ertebelle site in the Mesolithic.

1. Sandy and gravelly soils.

2. Freshwater lake.

3. Sea.

4. Natural shellbank.

Modern coastline is marked by a dotted line. Contour map. Reproduced
with permission of the Geodeetisk Institut no. A.404/85.

The higher temperature and salinity of the seawater
due to stronger tides created very favourable living con-
ditions for the marine food chain.

The local wind conditions may also have played a
role. The area around Ertebglle is exposed to the Lim-
fijord and the North Sea. Despite an outer chain of is-
lands, this area must have been more exposed to storm
conditions and wind than the east Jutland coast.

As for the vegetation, our pollen analysis has not
been completed. However, the earlier analyses of char-
coal from the midden suggest a landscape covered by
oak (Quercus), elm (Ulmus), birch (Betula), aspen (Po-



pulus), alder (Alnus), hazel (Corylus), and willow (Sa-
lix) (Madsen et al. 1900, 89-90). This combination re-
flects an environment-and climate which may have
been similar to the modern assemblage seen today
around the Limfjord.

Animal life is also well represented, as documented
by the list of species from the old excavations (Madsen
et al. 1900, 81-89), and by the new one given in this ar-
ticle (see p. 59) (8).

Site area

The new investigations have shown that this famous
shell midden is not the only Mesolithic site along the
prehistoric coastline in this area. Just 40-50 m south of
the type site, a small shell midden (measuring 10X10
m) was recorded, 90 m further to the south, another one
(measuring 10X 15 m) was found (fig. 3).

On the plateau bordering the old coastline to the
east-southeast, a large elongated area (measuring 200
250X 3040 m) containing several partially overlapping
concentrations of Ertebglle flint tools and debris were
found.

The position of these flint concentrations along the
prehistoric beach indicates that they all originally must
have been coastal sites. Based on the finds, these areas
all seem to belong to the Late Mesolithic Ertebelle cul-
ture. It is also worth noting, that these flints are found
c. 150 m further to the south along the old coastline
than the kitchenmidden itself (fig. 3). These observa-
tions tell us that an Ertebelle coastal site is not always
a kitchenmidden. Even within small areas, one may
find contemporary coastal settlements with an associ-
ated Kekkenmgdding and/or without.

It should be noticed that the various sites within this
defined area manifest themselves botk as kitchenmid-
dens as well as coastal settlement sites without shell ac-
cumulations. The detailed relationship between these
various types of sites are still to be determined (fig. 3).

The kitchenmidden itself is narrow and oblong in shape.
It stretches approximately in a N-S direction along the
foot of and partially upon the side of a low bank (2-3 m
high) which borders a flat plateau gradually rising to
the east (figs 3 and 4). The largest dimensions were at
the northern end where the 1890 excavations took
place. Gradually, the midden becomes thinner and
more narrow to the south (the preserved area).

The minimum length was c. 140 m, the width c. 20 m,
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and the thickness c. 1.9 m (Madsen et al. 1900, 12-20).
Today the site is positioned between 5.4-3.7 m above
sea level.

The narrow elongated shape is characteristic for
most Danish kitchenmiddens. The immediate sur-
rounding areas to the west, north, and south of the loca-
tion are today low, marshy grasslands — raised sea-
bottom. In this part of Denmark, the postglacial uplift
is about 6 m (K. Strand Petersen 1975, 1981 and this
volume. S.H. Andersen 1979a, 10).

The bank on which the site is located, is a coastal cliff
older than the midden (9). In front of the site is an ex-
tensive system of marine deposits in the form of beach
ridges (fig. 3) which stretch from the southwest to the
northeast up to the kitchenmidden. These ridges are
contemporary with the midden. In the field, east of the
site, a small spring rises, and from there, runs across
the bank and out into the sea. Our investigations indi-
cate that this spring existed during the Mesolithic and
must have passed through the midden area, therefore,
dividing it into a northern and southern area. It is
reasonable to suppose that this small spring was one of
the determining factors for the location of the site
during the Mesolithic.

INVESTIGATIONS BEHIND THE KITCHENMIDDEN

Due to the large numbers of artefacts recovered, earlier
Danish kitchenmidden excavations concentrated ex-
clusively on the shell deposits themselves, while the
surrounding areas were not investigated. It has not,
therefore, been possible to determine whether the mid-
dens were actual settlement sites or simply part of a
settlement (i.e. the waste area or “midden”).

In order to cast new light on this question, it was de-
cided that the area behind the Ertebgllle midden
should be investigated. This area was chosen for seve-
ral reasons: the flat plateau just behind the midden (see
fig. 3) would seem to 1) be the most well suited area for
habitation, 2) our surface reconnaissance showed a
clear scatter of Mesolithic flints in this area — demon-
strating that activities had taken place, and, 3) the Erte-
belle graves at the Bogebakken and Skateholm sites in
Southeast Scandinvia are all positioned on higher
ground behind the settlement and their associated waste
areas (Albrethsen and Petersen 1977, Larsson 1984).
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Fig. 4. Plan of the midden (shaded) and its immediate surroundings. Excavated areas are indicated. Jan Sloth Carlsen del.

The distribution of Mesolithic flints behind the kit-
chenmidden follows the old coastline. The intensity of
artefacts is especially dense behind the central and
southern part of the kitchenmidden. East of the north-
ern part of the midden, there are very few traces of oc-
cupation. The frequency of flints is not very high in this
area. No more than 10-100 pieces have been excavated
pr. m% substantially lower than in the midden itself.

After scraping away the plough horizon from two
large areas (a total of 910 m? (fig. 4 top)), it was clear
that no primary cultural layer was present. With in-
creasing distance from the midden, the finds in this top
horizon gradually became fewer and disappeared at
around 30-40 m — as observed after the surface recon-
naissance. Furthermore, the area under investigation
was extended to 90 m from the kitchenmidden - but no
finds or structures were observed at all (fig. 4).

Scattered flints and artefacts were found throughout
the plough horizon, but apart from a small oval pit (c.
100X60X30 cm) containing Ertebglle artefacts, the

whole area was found to be completely void of all dif-
ferent types of structures normally associated with
settlements.

On top of the bank, just 4-5 m east of the National
Museums excavations, the subsoil forms a shallow de-
pression filled with a fine grey sand. In this depression
was a thin primary cultural layer, oval in shape (mea-
suring 15X 6 m), which contained flint waste and other
typical Ertebelle artefacts (figs 5-6). This layer (just 15
cm thick) must reflect a very short occupation episode.
Stratigraphic observations here clearly indicate that
the top level of the sand horizon has been subjected to
marine erosion, an indication that the midden has been
flooded by the sea.

Although no ceramics or organic materials were pre-
served in this area, very high concentrations of flint
were found. The artefact density was especially high in
an area several meters wide around a large stone (70X
60X40 cm) with a particular concentration to the east
(figs. 5-6). Close to this stone, the flint debris was
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Fig. 5. (Left) Plan of the small flint-knapping area on top of the slope —just
behind the central part of the midden, cf. fig. 4.

1. Stones.

2. Fireplace.

3. Bigstone.

4. Pits.

Dotted line = Limit of grey sand layer.

(Right) Distribution of flint debris in the deepest horizon (layer 4) in
relation to fireplace and the big stone. — The contours are based on the
mean weight pr. m?; ax = 123 g, x = 246 g, 2x =492 g, 3x = 738 g,
4x = 984 g, and 5x = 1230 g. Orla Svendsen del.

comprised of very small splinters and chips, while the
bigger flakes — often with cortex — were found further
away. As well as the debris, several broken tools and
many unfinished transverse arrowheads were recorded.

Analysis on this material demonstrated that many of
the flints, even when found several meters apart, could
be refitted giving further support to the idea that this
layer represents an undisturbed activity area.



Fig. 6. View of the flint-knapping area on dry land with the big stone. Cortical flakes from the initial preparation stage of the flint working are seen lying

on the old surface around the stone. Erik Johansen photo.

One meter to the north of this flint knapping area a
pit shaped fireplace (1.2 m in diameter) was found. It
was filled with sand and contained firecracked stone
and burned flint debris (fig. 5).

Such a distribution of flint debris has been frequent-
ly recorded not only at modern excavations of small
single occupation sites, but also, from experimental
archaeological tests and ethnoarchaeological investi-
gations (Fischer et al. 1977, 93. Fischer et al. 1979, 12.
Binford 1983, 152).

These lines of evidence indicate that this area was
possibly a working area inwhich the large stone was
used either for sitting or as an anvil during flint knap-
ping. The presence of a fireplace in the immediate
vicinity of the “working area” is also well known from
ethnoarchaeological studies (Binford 1983, 149-150).

In accordance with the modern experiments and the
ethnoarchaeological information, the “flint knapper”
must have sat on the large stone or have been support-
ed by it with his left side to the fireplace (Hansen et al.
1983).

All the flint types found in this area belong to the Er-
tebglle culture. Closer chronological analysis indicates
that this “working area” is contemporary with the

middle phase of the midden. However, contemporanity
cannot be proved — just rendered a possibility.

Due to factors such as the topography, marine ero-
sion, ploughing, and excavations, it is impossible to
establish any stratigraphic relationship between this
area and the midden only 34 meters away. It is, how-
ever, highly probable that they were both part of the
same large settlement. _

During the excavation, it was observed that all flints
found up to c. 7 m above present sea level were water-
rolled and patinated, indicating that this must have
been the highest level of the stone age (Littorina) sea in
the region. This observation corresponds well with the
earlier and more recent geological investigations along
the shores of the Limfjord (K. Strand Petersen 1975).
This demonstrates that the kitchenmidden (which lies
between 3.7-5.4 m above D.N.N.) and an extensive part
of the flat plateau behind it, must have been flooded at
least once —and possibly twice.

Marine erosion, therefore, could be an explanation
for the lack of settlement structures to the rear of the
midden. If this is the case, the erosion must have been
extremely extensive, washing away even the deepest
pits, postholes, and graves. However, it is interesting to
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Fig. 7. (Left) Photograph of the “old excavation” in 1893—97. The work was performed within a square meter grid and in 20 cm thick layers. For the

digging, local farmers were employed and equipped with small garden rakes. The older man supervising the work is Captain A.P. Madsen. The younger
man is Georg F.L. Sarauw.
(Right) Excavation of the new trench in 1983. The south profile is exposed and being measured and photographed. See how the midden is positioned
upon the surface of the marine sand. Photo Jan Sloth Carlsen.

note at this point, that the graves at Begebakken and
Skateholm lie between 10 and 70 cm below the surface
(Albrethsen and Petersen 1977, Larsson 1984). These
measurements give an idea of the extent of sea erosion
which could have taken place at Ertebglle if graves of a
similar depth were present at this site.

Such heavy erosion is possible, but this does not fit
the observations of the Ertebglle midden, which has an
undulating surface and is not covered by any marine
sediments, despite the fact that it was c. 2-3 m lower
than the plateau behind it.

The explanation for the lack of structural remains,
however, is more likely to be found in the types of habi-
tations themselves. Either there was no settlement in
this area, or it was of a type that left no traces remaining
today (i.e. graves, deeper depressions or pits cut into
the subsoil).

Conclusion

Our excavations on the plateau behind the kitchenmid-
den have only revealed few sporadic traces of habita-
tion; one of which was a flint knapping area. The lack of
structural remains in this area may be caused by ma-
rine erosion, but may just as well reflect either: that no

large scale activity took place there or that they simply
have been of a type which has not been preserved in the
archaeological record.

Given the long time span during which the kitchen-
midden was in use, the small number of flint artefacts
and structural remains are striking.

Information from other Danish shell middens, where
no marine erosion has taken place, support the Erte-
belle results.

At these sites (e.g. Norsminde), traces of habitation
to the rear of the midden (S.H. Andersen 1987) were
also lacking.

INVESTIGATIONS IN THE KITCHENMIDDEN

In connection with the new investigations at Ertebglle,
a 1 m wide by 29 m long trench was excavated through
the kitchenmidden (fig. 8). This new trench was posi-
tioned immediately to the south of the square excavat-
ed by the National Museum (in the 1890’s) and runs
from the “old” coastal bank in the east, through the
midden, and out into the marine deposits to the west.
Our trench, therefore, is to be considered as a sample of
the southern part of the kitchenmidden.



During our work (1980-84), the edges and corners of
the old excavation were found, so that the exact posi-
tion of the two excavations could be established in rela-
tion to each other (fig. 8).

This trench was excavated very meticulously, re-
cording everything both on plans and with three di-
mensional coordinates. A large series of bulk samples
were taken for scientific analysis, the sections were
drawn and photographed, and finally, two column
samples J and N (on fig. 8) were removed for future
analysis.

After excavation and cleaning of the south section of
the trench, the Ertebglle kitchenmidden again mani-
fested itself in an impressive way, similar to the photo-
graphs in A.P. Madsen’s book (Madsen et al. 1900)
(fig. 9).

Stratigraphy of the kitchenmidden

In the trench, the maximum thickness of this in situ
midden is ¢. 1.2 m by c. 15 m. The base of the midden
is relatively flat, the surface is domed, so the cross sec-
tion of the midden is semicircular (figs. 10-11).

A sharp delineation of the western end of the midden
could not be established, because it fades out into the
marine deposits.

The subsoil (consists of morainic clayey sand with
stones) slopes gradually from the bank westwards. The
bank has been eroded by the sea at a level of 4.5 m
above modern sea level (Early Atlantic Transgression).

Above this moraine, there is a marine sand horizon
(up to 4.3 m above modern sealevel) where both layers
of fine and more coarse grained sand were deposited.
This layer begins c. 5 m from the foot of the bank gradu-
ally sloping and becoming thicker to the west. Inter-
mixed in this layer are 2-5 cm horizons with flint tools,
debitage, animal bone, wood, pices of bark, many shells
and shell fragments of predominantly oysters (Ostrea
sp.), cockles (Cerastoderma sp.), and mussels (Mytilus
sp.). This material shows that these layers are either
part of a redeposited kitchenmidden or “waste” from a
site. Geological investigations of this sand layer indi-
cate that it was thicker. The erosion of this layer must
have been caused by the sea—probably during the High
Atlantic Transgression.

Our observations of the square excavated by the Na-
tional Museum in the 1890’s demonstrated with cer-
tainty that they had only dug as far as the sand layer,
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but not into it. Therefore, the artefacts we excavated
within this sand horizon are most probably not repre-
sented in the material from the 1890 investigation.
Between the foot of the cliff and the beginning of the
sand layer, there is a c. 5 m wide area which slopes
gently down to the west (fig. 10). Here a c. 10 cm thick
black cultural layer was found, containing large quanti-
ties of charcoal, flint tools, flint debitage, bones, and
“cooking stones”. At the bottom of the slope, this layer
has been deposited directly upon the subsoil. To the
west, it gradually divides into 2-4 thinner blackish
layers which can be followed out into the top part of the
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sand horizon where they then disappear. In order to
increase the number of artefacts from this black cul-
tural layer, a square (3X2 m) just north of our original
trench was excavated (fig. 8). In this area a scatter of
hearth stones were found, together with another in situ
fireplace. It represents a habitation on the beach down
to alevel of 4.3 m. The contemporaneous sea level must
have been c. 4.3-3.8 m above the present.

The stratigraphic context demonstrates that the
black layer is contemporary with the youngest part of
the sand layer and older than the midden. This layer
provides new information concerning the formation of
the site. Repeated occupation took place here several
hundred years before the accumulation of the midden.

The black horizon was covered by a series of 3040
cm thick layers of narrow gravel beach ridges running
along the foot of the cliff (figs. 10 and 12) thereby de-
monstrating that this area was still at that time very
close to the sea. Within these beach ridges, cultural
material was found showing that the site was still in-
habited. There was a further regression of the sea and
a larger part of the sand horizon was exposed thereby,
making it accessible for habitation. From then on, the
deposition of the midden took place. Even then, how-
ever, the sea could not have been far away, as the lowest
layers of the midden show many unmistakable signs of
redeposition with thin horizons of marine sand and
gravel.

The upper part of the shell midden is characterized
by several secondary pits filled with crushed shells.
Since they contain no datable material it is impossible
to tell exactly how old they are.

At the foot of the cliff, the kitchenmidden is situated
directly upon the system of beach ridges as mentioned
above, while further to the west, it lies on top of the
sand layer (fig. 10).

In this direction, the midden becomes thinner and
the sand content increases. Also, traces of marine acti-
vity become more pronounced. Here, there is no pri-
mary in situ shell midden. Instead, a layer of crushed
shells mixed with many waterrolled artefacts are
found. It is clear that the content of this horizon is
redeposited material from other parts of the midden.
Looking at the topography, this material was probably
eroded from the north-northwestern part of the midden
and then washed along the coast and later deposited at
the southern end. This ‘outwash’ layer continues at
least 25 m further to the west.

The lowest part of the midden is covered by alayer of
freshwater peat, indicating that this area — after the re-
treat of the sea — became a brackish or freshwater lake/
marshy area.

Our investigations proved that a ‘dump’ or ‘waste
layer’ outside (to the west) the kitchenmidden — a
pnenomenon known from Danish Mesolithic sites i.e.
Tybrind Vig (S.H. Andersen 1985, 55-56) was not pre-
sent in front of the Ertebelle midden.

The area between the midden and the sloping bank is
characterized by alternating layers of sand and shell-
fish. The position of these layers and their stratigraphic
relationship with the midden clearly demonstrate that
they derive from the plateau behind the midden — prob-
ably eroded by the sea. The presence of shell horizons
here shows that in the stone age there also must have
been smaller shell deposits (Kekkenmeddinger) on the
plateau to the rear of the midden.

Since we have no dates of these layers at the moment,
it is only possible to say that they must be older than
the transgression(s) which flooded the plateau and
eroded the deposits down the bank.

Interpretation of stratigraphy

After the erosion of the bank during the Early Atlantic
Transgression, the sea withdrew.

Contemporary with or later than the retreat of the
sea, the marine sand horizon was deposited. At the
same time we find the oldest traces of habitation at Er-
tebglle, a small settlement on top of the bank. This sett-
lement c. 40204060 b.c. must have consisted of a small
kitchenmidden such as the ones seen in Brovst layer 11
(S.H. Andersen 1970) and the Norslund layer 4 (S.H.
Andersen and C. Malmros 1966). During the High At-
lantic Transgression the sea eroded the top of the sand
layer. The sea then receded and the slope at the foot of
the bank was exposed and became a dry beach well
suited for habitation (the black layer 3,850 b.c.).
Shortly after, the beach and the sand layer were ex-
posed enough for the accumulation of the large Kok-
kenmedding where the oldest part c. 3,800 b.c. is found
close to the slope. Several small beach ridges inter-
mixed with cultural material and shells document that
the sea still was not far away. Qur investigations indi-
cate that the midden was deposited in the regression
between the High and Late Atlantic Transgression.
About 3,500 b.c., the midden at this spot started to inc-
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rease rapidly in a horizontal and vertical way. Contem-
porary to this accumulation we find indications of a
gradual rise in sea level (see K. Strand Petersen, this
volume). After 3500 b.c. there is a lapse in the accumu-
lation of shell for some period. Finally, we see the last
traces of shell deposits belonging to the youngest Erte-
belle c. 3,200 b.c.

Later the sea flooded (once, possibly twice) the Erte-
belle midden thereby causing erosion to occur both on
the plateau behind the midden and along the coastline.
One of these transgressions must have taken place after
c. 3,000 b.c. and before 2,800 b.c. (11).

Finally, the sea withdrew and the sea bottom in front
of the site gradually became transformed into a brack-
ish marshy or bog area.

The Ertebelle midden displays many traces of ma-
rine activity in the form of small beach ridges — layers of
gravel and fragmented shell. This means that the mid-
den, in contrast with most Danish kitchenmiddens, was
always in the intertidal zone exposed to wave action,
high tides, and storms.

A large part of the southern end of the Ertebelle mid-
den is an accumulation of secondary material. This
conclusion has, of course, consequences for the mate-
rial from the old excavation — of which a substantial
part must stem from this ‘secondary’ accumulation.
This new information tells us also, that calculations
should not be based on midden size alone.

.2 “"‘-ﬂk“ g

Fig. 9. (Top) Square “D-H" in the eastern part of the Kskkenmgdding. In
this area the midden is characterized by rather steep-sided shell heaps
reflecting a fast accumulation. In the centre of the shell heaps is a large
hearth or firepit with three superimposed layers of clay and charcoal. Jan
Sloth Carlsen photo.

(Bottom) Square “L” in the central part of the midden. This area is
characterized by more horizontal layers reflecting a slow accumulation
rate. The lens in the centre is a local heap of cockles.
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fig. 9.

1. Secondary pits.

2. Peat.

3. Insitu shell midden.

4. Sand and shell layers.

5. Marine sand.

M. Morainic clay.

The two column samples “)” and “N” are indicated. The profile is
exaggerated 5x.

Midden composition

The shell midden consists of a mixture of marine mol-
luscs, charcoal, flint debitage, animal bone, ceramics,
and stones of varying size. Fireplaces of different types,
layers of ash, fishbones, and a few larger stones were
also found. The shell composition of the deposits vary,
oysters (Ostrea sp.) always dominate (up to 80%), fol-
lowed by cockles (Cerastodorma sp.), mussels (Mytilus
sp.), and periwinkle (Littorina littorea).

In smaller areas, any of these species may dominate
completely — most probably representing waste from
individual meals of a single species (fig. 9 bottom).

A more detailed survey of the mollusc content and
composition is given by K. Strand Petersen in his
article (this volume).

The distribution of cultural remains also vary. Some
horizons are characterized by a particular dominance
of artefacts. The areas around the fireplaces are some-
times extremely rich in finds.

The content of artefact material in these shell heaps
is very uniform throughout the midden, suggesting
that their types of activities remained constant through
the long occupation period.

Around the fireplaces are horizons of ash and char-
coal (fig. 14). In some areas it has been possible to fol-
low such layers up to 7 meters from the fireplace. These
layers enable us to establish contemporary surfaces
within the midden. Furthermore, the extension of such
ash horizons clearly prove that these fireplaces were
open-air. If they had been in huts, the ash would have
been more confined.

The stratigraphy of the midden (figs. 10~11) shows
that the excavated part could be divided into two areas,
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Fig. 11. Section of the Ertebglle Kakkenmadding. All well defined and localized stratigraphic units are indicated by the hatching. Orla Svendsen del.

each characterized by its layers of shellfish. Firstly, the
midden area close to the sloping bank is characterized
by loose, steepsided shell heaps, few artefacts, and a
very homogeneous composition of shellfish species. Se-
condly, the western part of the midden is comprised of
more horizontal horizons (compressed shell) of mixed
shellfish containing many artefacts.

This observation probably reflects different activity
areas within the midden: 1) an area frequently used for
dumping of shell and 2) one with a much slower rate of
accumulation.

The positioning of the fireplaces each in the center of
these two areas (fig. 12) lends support to this observa-
tion.

As can be seen in the section (figs. 9-10), it is obvious
that the midden does not represent one regular and
continuous accumulation. Quite the contrary, a great
number of finer and thicker layers or “heaps” can be
defined - either widespread through a large part of the
midden or more locally distributed (fig. 11).

The sections (figs. 9-11) exemplify a typical Danish
kitchenmidden. By differences in composition, colour,
density, and degree of decomposition, it is possible to
separate the individual layers. Although the number of
layers vary at different points along the section, the
general number is relatively constant around 6-10 hori-
zons through the midden (fig. 11).

These individual heaps measure 2—7 m in an E-W di-
rection and 30-50 cm in thickness.

Such heaps of shell debris must represent occupa-
tional episodes, stressing that there is not necessarily a
relationship between depositional episodes and occu-
pational episodes (Binford 1982, 16). An occupation
may cause several shell heaps or none at all. Therefore,
it is also impossible to tell how large the individual ha-
bitation units were.

A solution to this problem, may be in an analysis of
refitting flint debitage and bone, but this has not been
tested so far.
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Activity areas

Around the fireplaces there are concentrations of flint
debitage, flint tools, bone, and pottery — clear indica-
tions that these areas have been centers of activity such
as, production of tool types and consumption of food.

An analysis of the occurence and size of the flint de-
bitage indicate high frequencies near the fireplaces
(fig. 14).

The intensity of flint debitage increases towards the
fireplace, but drops at a distance of c. %~1 m from the
periphery (see fig. 14).

A substantial part of this flint waste is microdebitage
(less than 1 cm in length) which proves that flint knap-

ping took place on the midden (Binford 1983, 156,
Fischer et al. 1979, 17).

In squares N-O (just 1 meter from the fireplace), a
large stone (measuring 25X10X 10 cm) was found sur-
rounded by flint debitage — most probably a flint knap-
ping area (fig. 14 top). A similar situation was observed
in square S. A stone (c. 40X30 cm and 20 cm high) was
found surrounded by many flakes. These stones may
have functioned as anvils (fig. 14 bottom).

The usewear analysis on the blades found around the
fireplace in square N (see fig. 14 top) demonstrates that
a high percentage of these were used for shaving and
whittling plant stems, probably for the production of
baskets and/or fishtraps (see later).

Even though animal bones were found throughout
the midden, they display similar distribution patterns
as the other types of artefacts. Like the flint tools, there
is a clear concentration of bone near the fireplaces (fig.
14 top). It is interesting to note that the number of
bones becomes more frequent 34 m from the hearth
and then increases towards the fireplaces, but suddenly
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Fig. 13. Types of fireplaces. 1) horizontal layer of burned shell powder and charcoal (left), and 2) pit-shaped layers of clay, burned shells and charcoal

(right). Jan Sloth Carlsen photo.

drops at a distance of c. 1 m from the periphery. These
observations are best interpreted as a result of food
preparation and consumption around the fireplaces —
probably “drop zones” as described by L. Binford (Bin-
ford 1983, 151-153).

There are three distinct horizons (5-10 c¢m thick) of

concentrated fishbones (fig. 12). Two of these layers

. are found in the western part of the midden, while the
third is in the central part. These horizons are localiz-
ed, their diameters are 80 cm, 120, and 170 cm respec-
tively (in an E-W direction), and are found in the
middle layers of the midden. The two fishbone layers in
the western part of the midden seem to be connected
with the nearby fireplaces (fig. 12). Such concentra-
tions may reflect periods of intense fishing or a sys-
tematic use of specific areas of the midden for fish pro-
cessing.

All these observations show that the Kekkenmad-
dinger - in contrast to general opinion — were divided
into different activity areas (flintknapping, cooking,
production of tools, and disposal of shellfish) and that
especially the fireplaces have been essential as loca-
tions for activities over long periods of time.

Fireplaces

In this section of the midden we have documented at
least 5 fireplaces of two types. The most common type
is round with layers of light grey burned shell material
and charcoal. The diameter of this iype of hearth ran-
ged from 60-120 cm (fig. 13). The other type of fire-
place was comprised of a steepsided pit with three suc-
cessive layers of charcoal, lightbrown clay, and burned
shell (fig. 9). The size (2,5-3 m in diameter) and its pit-
like shape clearly make this fireplace unique. Although
it may be interpreted as a fireplace, the form and size of
this feature may suggest other interpretations, such as
“cooking pits” or “firepits” as described by M. Klinge
(Klinge 1931). The fact that this feature is found
amongst the shell heaps, may also be taken as an indi-
cation that its function has some connection with them.

Stone fireplaces were not found during the new exca-
vation, however, traces of such a fireplace were found in
the black cultural layer under the midden. In connec-
tion with the old excavation, two similar stonelined
fireplaces were also recorded underneath the midden
(Madsen et al. 1900, 25-28).



48

Disturbed area

L] T  §

o  Pottery N N .,
X Fishbones ) ) .
. *  Bone im
@ Area with flint debris @ Stone
T
o
e o
O Q
2 9, @D
[
Q
a
o o - Flint debris and blades
. 2 Stone
A [ Bone
. A Boane splinters

I
b
k + 1

o im
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left) Younger Ertebglle culture.

(Bottom) Distribution of flint debris, blades, flake axe, stones, and bones around the stone in square “S” in the marine sand under the Kekkenmgdding.

Older Ertebglle culture. Orla Svendsen del.

The fireplaces are — with one exception —all found in
groups within the same area of the midden and very
often superimposed. This observation must indicate
that the position of the fireplaces have been fixed
through time (in some cases through 2-300 years).

The fact that we only have the stone fireplaces in the
bottom layer of the Ertebelle midden is also a fact ob-
served at other middens. This is interpreted as remains
of old living floors outside the shell heaps which have
been covered by younger shell debris.

The difference in type may also indicate differences
in function or state of permanency, but this problem
has not yet been analysed.

Other features

No pits, house floors, or graves were recorded within
the midden during our excavation, but from the old in-
vestigations, at least two (probably Mesolithic) graves
were found (Madsen et al. 1900, 77-80).

It was not possible to observe features in the sand
under the midden because the trench was too narrow.

The new excavation also proved that what previously
was supposed to be a part of a house floor — and pub-
lished as such (Simonsen 1951, 222-223) was not a
house, but the S-E corner of the old excavation.



Fig. 15. Section of square “S” with the stone in the marine sand, cf. (fig.
16 bottom).

Chronology

Twenty-six C-14 dates have been analysed in connec-
tion with the new investigations at Ertebglle. Of these,
25 are based on oyster shells (Ostrea sp.) and one on
charcoal (see the list p. 60 and fig. 16). The position of
each C-14 sample was taken in stratigraphic context in
order to date the different sections and layers in this
part of the midden.

The C-14 analysis supports the stratigraphic obser-
vations. The oldest dates come from the marine sand
under the midden, 4,020 + 95 b.c. and 4,060 + 95 b.c.
(K-4317 and 4318) The black cultural layer at the foot
of the bank dates to 3,850 + 95 b.c. (K-4366). After this
time, the accumulation of the midden began. The
oldest part of the midden, the area closest to the bank,
dates to 3,800 + 95, 3,750 + 95 and 3,760 * 95 b.c. (K-
4309, 4312, and 4313). From the start, the growth of the
midden seems to have been slow and gradual. How-
ever, after 200-300 years (around 3,500 b.c.) the rate of
accumulation became faster and the dates demonstrate
that the main part of the shell midden (both in a hori-
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zontal and vertical way) was deposited within a hund-
red years. Again, the rate of deposition became slow
and the shell heaps close to the bank were accumulated
within the years 3,300-3,100 b.c. (K-4307, 4308, and
4305).

The youngest C-14 date is 3,120 + 90 (K-4307),
which is in nice accordance with its stratigraphic posi-
tion as this sample comes from the uppermost un-
disturbed layer.

In our trench these dates clearly demonstrate that
the Ertebslle Kokkenmedding at this spot is not a
chronological unit but rather, an accumulation over
700 years. Neither is it a gradual and continuous one,
but rather, a series of more or less intense depositions
(figs. 17a-b).

Itis essential to stress that all the dates are of a Meso-
lithic age. No Neolithic levels were observed in this
section of the midden.

Finally, it is interesting to compare the new dates
with the results from the National Museum’s column,
which was just 14 m to the north of the new profile (fig.
8). If we compare the two groups of dates (all made on
oyster shells) it is evident that a substantial part of the
midden deposit of the National Museum’s excavation
belongs to a period which is barely represented in our
section. The majority of the National Museum’s C-14
dates fall in a period c. 3,600 b.c. from which we have
just a few dates in our series (fig. 16). Again, an em-
phasis of the fact that such a Kekkenmadding is a result
of both a horizontal and vertical accumulation.

It is also worth mentioning, that the topmost and
lowest levels in these two areas have given identical C-
14 dates respectively c. 3,800 b.c. and 3,100 b.c. This,
indicates that these habitations must have been of a
rather large horizontal extension.

These observations combined with analyses of the
artefact material all suggest that the northern part of
the Ertebglle midden is the oldest and that it has been
growing along the coastline from the north to the
south.

This is probably the explanation for the oblong out-
line of this midden as well as for other Danish kitchen-
middens.

The above measurements (length, width, and thick-
ness) of the Ertebelle midden are, therefore, not a re-
flection of one single unit, but a cumulative deposit du-
ring a 700-800 year period (see below).

The new investigations show that the kitchenmid-
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National Museum Sample ERTEBOLLE 1980-84

Square E9

+ K-4307
K-1535

$K-4305

+K-4308

K-1532

K-1533
4 K-1531 + K-4306 + K-4310
K1534

4 +K.1529 + K-4309
+ K-4366

+K-4311

T +K-1530
K-4312+ + K-4313

Conv. C-14 bec.

r3000
+3100

3200

+ K-4529

+K-4315 r3300

+K-4316 3400
K-4528

K-4519 K-4522 + K-4527

$K-as28 3500

K-4524 + + K-4521 + K-4520 + K-4525

+ K-4526

3600
+ K-4523

+r3700
3800

3900

+ K-4317 r4000

$K-4318

4100

Fig. 16. Diagram of all C-14 datings from Ertebglle. The datings from the National Museum sample are arranged in their stratigraphic sequence; the
datings from the 1980—84 excavation are depicted as they occur in the section of the midden.

dens must not be considered as chronological and func-
tional units. They represent a process during which the
focus of activities gradually moved along the prehisto-
ric coastline. How large the individual units were seems
to vary considerably.

The repetition in the use of such sites like Ertebslle,
Meilgird and Norsminde, as demonstrated by the
stratigraphy and the C-14 dates, is a clear indication of
a rather (if not completely) sedentary settlement
system in the later Ertebelle culture.

The finds

Several implements of flint, bone, antler, and pottery of
Ertebglle tradition were found.

The abundant artefact material and bone shows that
a large number of different activities have taken place.
Artefacts occur throughout the midden. Both the hori-

zontal and vertical distribution of artefacts reflect areas
of concentrations. In terms of the horizontal distribu-
tion, the material around the fireplaces is highly con-
centrated — not only tools, but also, debris and animal
bone. At Ertebelle, the densest concentrations are
found within the midden itself.

The vertical distribution of finds are depicted in fig.
18. If we compare figs. 12 and 18, it is evident that the
majority of artefacts correspond with the ash layer(s)
from the fireplaces. This indicates that these layers re-
flect long occupations in open air conditions.

Due to the long occupation, the well documented
stratigraphy, and the C-14 sequence (see p. 60), we can
observe changes in the artefact inventory. Some
changes are gradual and minor while others, like the
occurrence of ceramics, are more abrupt.

The tools are made on two different types of flint: 1)
small flint nodules with a grey hard cortex probably
coming from the morainic deposits and 2) flint nodules
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with a chalky soft primary cortex. This type of raw
material must have come from areas where there is
direct access to limestone or chalk bedrock. Such stone
outcrops are not found in the area of Ertebglle, but c. 15
km to the north-northwest in the area around Agger-
sund.

The flint tools are relatively small, irregular, and
simple compared to other contemporary Ertebelle
sites. These characteristics seem to be constant
throughout the habitation period at this site.

The contemporary nearby sites like Bjernsholm (fig.
1), had access to the same types of raw material, but
their tools differed stylistically. These observations
may very well indicate two groups of people with dif-
ferent flint tool traditions.

Besides the flint tools already known from the old ex-
cavations at Ertebglle, we have also found types which
were not known at the end of the previous century. This
applies especially to the burin group, edge rejuvenat-
ing flakes from axes, burin spalls, and so on. The
number of transverse arrowheads has been greatly
increased due to the modern techniques of excavation.

The flint inventory is characterized by many tools on
blades, such as scrapers, borers, burins, and truncated
pieces (fig. 19).

The occurrence of composite tool types (fig. 19,11) is
also a very characteristic regional aspect of the Erte-
belle culture in North Jutland.

Also, with these types of tools are transverse arrow-
heads and both flake and core axes (figs. 20-21). In the
Danish Late Mesolithic, the core axe dominates in the
older phases, while the flake axe dominates in the
younger. In Ertebelle, the flake axe dominates in the
top layers, while the two forms are evenly represented
within the rest of the midden. In the vertical distribu-
tion of the subtypes of the flake axe, we also find chro-
nological differences. In the top layers, there is a
dominance of flat flaked flake axes, while the edge
trimmed variant is common in the deeper layers of the
midden. No axes on greenstone (diabase) were found.

From the sand horizon under the midden, we find the
same flint tool types, but we can observe slight differ-
ences in technique and relative proportions. For in-
stance, there is an increase in the number of burins and
a decrease in scrapers and borers. A greater number of
blade knives are also found in this horizon (fig. 19,13)
This a characteristic of the older Ertebglle in Jutland
(S.H. Andersen & C. Malmros 1966, 76-77, 88, and 92).

Among the tools on flakes, it is worth mentioning a
few scale worked flakes (S.H. Andersen 1979). These
flakes are found in the secondary marine outwash to
the west of the midden. This type is significant to the
oldest Ertebglle phase in Jutland. They are also indica-
tions that other (probably more northern) parts of the
midden must be older than that of the area where the
new trench was placed.

A sample of 98 blades have been analysed for traces
of usewear (Juel Jensen 1986, 22). Of these, 57 dis-
played traces of plant polish (figs. 20,4-8). The direc-
tion of wear is perpendicular to the edge, and the polish
is restricted to a few centimeters along the edgeline.
These types were probably used for the splitting and
shaving of plant stems, and have been interpreted as
waste from the production of baskets or fish traps (Juel
Jensen 1986, 25).

Tools of antler and bone of the Ertebglle tradition
are also found: 1) one red deer antler axe with the shaft-
hole near the burr of the antler (fig. 22,3), 2) several
sawed tines for pressure flaking (fig. 22,4-6), 3) many
simple roundt sectioned bone points (fig. 23,1-7), and
4) a small fishhook (fig. 23,8).

The abrupt appearance of pottery occurs in the lay-
ers of the midden later than c. 3,700 b.c. (fig. 21). Apart
from one rimsherd found in the top layer of the sand
under the midden, no pottery was discovered here orin
the black cultural layer at the foot of the slope. Also,
pottery is found in small concentrations around the
fireplaces (fig. 21). The pottery is from a very thick ware
— clearly thicker than what was found at contemporary
sites further to the south in Jutland (S.H. Andersen
1975, 56-64).

Cultural context

All finds from the new excavation belong to the Erte-
bolle culture. The artefact inventory from the marine
sand under the midden, the black cultural layer at the
foot of the bank, and the deepest part of the midden it-
self is similiar to what is known and described from the
sites Dyrholmen I (Mathiassen et al. 1942), Norslund
layer 3-4 (S.H. Andersen & C. Malmros 1966), and
Brovst layer 8 (S.H. Andersen 1970). These horizons all
define the older Ertebelle culture (the aceramic Erte-
bolle) of western Denmark. The Norslund layer 3-4 are
dated to c. 4,400 b.c. (S.H. Andersen & C. Malmros
1981, 60-61) and Brovst layer.8 has a chronological po-
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Fig. 18. Section of the midden. The highest vertical concentration of finds is indicated by shading. Orla Svendsen del.

sition around 3,800 b.c. (S.H. Andersen 1970), 85-87).
There is a nice correlation between the C-14 dates and
the typological dates from Ertebglle and the other sites.

The archaeological material from the middle part of
the midden dates to the “middle Ertebglle culture” as
described by Mathiassen (Mathiassen et al. 1942, 52—
53 and 62). A similiar artefact assemblage is recorded
from Norslund layer 2 (S.H. Andersen & C. Malmros
1966).

An identical artefact composition is also described
and dated from the nearby small shell midden at Agger-
sund (S.H. Andersen 1980). This site is C-14 dated to
3,480 b.c. (S.H. Andersen 1979, 42 and 53) - which is
contemporary with the major part of the Ertebglle mid-
den.

The undisturbed shell midden associated with the
youngest habitation phase at Ertebelle is very restrict-
ed in the new excavation; because of this, the number of
finds is also very small. Therefore, the typological date
of these horizons are not well founded, but all available

data point to the “younger Ertebglle culture” or “cera-
mic Ertebglle”. This phase is C-14 dated in Jutland
from the Flynderhage site at 3,280 110 b.c. (K-1450)
(Petersen 1971, 7 and 36). This date is in accordance
with the Ertebglle results.

It is essential to stress that the artefact assemblages
found at the Ertebslle type site in a chronological sense
cover most of this cultural phase (early, middle and late
Ertebelle culture) as described in the literature (Clark
1975, 181-199, Petersen 1973, 77-128).

The relevance and use of Ertebglle as a type site is,
therefore, still correct.

Economy

Subsistence was based on hunting, fishing, and gather-
ing. This is well documented by the types of artefacts
found associated with large numbers of animal bones,
shellfish and a single charred hazelnut.

The list of species (see p. 59) displays a wide range of
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Fig. 19. Flinttypes from Ertebglle: 1) Double blade scraper. 2) Simple scraper. 3) Blade borer. 4) Flake borer. 5)-6) Angle burins on a break and on oblique
truncation. 7) Transversal burin on lateral retouche. 8)-10) Truncated pieces. 11) Composite tool {scraper-burin). 12) Transverse arrowheads. 13) Blade
knife. 2:3. Orla Svendsen del.
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Fig. 20. 1) Asymmetrical and 2) symmetrical core axes (top);
3) borer /implement with a heavily worn and abraded point.
Probably used for pressure flaking (centre). 4)-8) Blades used
for shaving plant material — probably thin twigs. The
rectangles indicate where traces of wear have been observed.
The blades are found around the big fireplace in square “N”.
See (fig. 14 top). Orla Svendsen del. 2:3. — Analysed by Helle
Juel Jensen (see ibid. 1986).




Fig. 21. 1) Symmetrical edge trimmed flake axe; 2) atypical flake axe; 3) asymmetrical flat-flaked flake axe; 4) symmetrical flat-flaked flake axe. Orla
Svendsen del. 2:3.

(Bottom) Rimsherd of a thick-walled, pointed-based pot (left) and pointed base of a thick walled pot. P. Dehlholm photo. 2:3.



mammals, birds, fish, and a single reptile. The only
domesticated animal is the dog.

A few bones of man were also recorded. These were
found scattered throughout the midden matrix, but
probably came from graves destroyed by later activi-
ties.

It is interesting to note that the bones in the midden
in general are much smaller (less than c. 10 cm in
length) than the ones found in the waste dumps at
Ringkloster and Tybrind Vig (lake and sea deposits)
(S.H. Andersen 1975, 1985). This difference may be
explained by the fact that the bones from the kitchen-
midden have been exposed to many different taphono-
mic factors such as dogs, weather, and walking to name
a few. In contrast, the bone and antler material found at
sites like Ringkloster and Tybrind Vig have been de-
posited in muddy wet layers outside the habitation
area.

The vertical distribution of animal bone follow the
same patterns as described for the flint debris (see fig.
18). To the west, there is a close correlation between
the ash horizons around the fire places and the higher
concentrations of bone.

The bones from mammals and birds are in most
cases found individually, while fish bones either occur
in layers (as described earlier) or as small concentra-
tions (10~15 cm in diameter). These fish bone concen-
trations, of which we do not have any interpretation at
present, display a similiar distribution pattern as the
other animal bones, and concentrate around the fire-
places.

In a few cases, mammal bones are also found in small
clusters (i.e. bones of juvenile red deer and wild pig).
Bones from animals killed for their fur (i.e. pine
marten, wild cat) are also found in clusters — a well
known phenomenon at other Ertebglle sites such as
Ringkloster (S.H. Andersen 1975) and Tybrind Vig
(S.H. Andersen 1985, 57).

Among the larger animals, the roe deer (Capreolus
capreolus), red deer (Cervus elaphus), and wild pig
(Sus scrofa) were the most common species. Elk (Alces
alces) and auroch (Bos primigenius) were represented
by only a few bones.

Animals such as wild cat (Felis catus), lynx (Lynx
lynx), fox (Vulpes vulpes), otter (Lutra lutra), wolf
(Canis lupus), and pine marten (Martes martes) were
killed for their fur.

Grey seal (Halichoerus grypus) were hunted at sea
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Fig. 22. 1)-2) Bases of red deer antlers (top) — waste from the production
of antler axes and tines for pressure flaking; 3) Antler axe with the
shafthole near the burr of the tine (older type in the Ertebglle culture);
4)-6) Sawed-off tines of red-deer antler. The point has been sawn off and
rounded. Probably used for pressure flaking. P. Dehiholm photo. 2:3.

and along the coast. Also, a substantial number of
swans (Cygnus sp.) and ducks (Anatidae sp.) were
captured.

Fishing has been of great importance here as con-
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firmed by the many fish bones (both concentrations
and horizons), the wide range of species, and the
technological items used for this activity (see Inge B.
Enghoff this volume). The types of species found at
Ertebelle (coastal site) is surprising, because of the
many freshwater fish like eel (Anguilla anguilla), roach
(Rutilus rutilus), and pike (Esox lucius). Marine spe-
cies are also represented, such as cod (Gadus morhua)
and garfish (Belone belone). The explanation for this
interesting aspect of subsistence is to be found in the
habitat at the time of occupation. A bay like area was in
front of the site, numerous springs were within easy
reach from the settlement, and there was a lake to the
south-southeast which must have offered excellent
possibilities for eel fishing.

The percentage of bone from eel is far greater than
normally at Ertebglle sites. One reason for this is the

high content of fat in eel which makes this fish much
more attractive than most of the other fish species.
Everything points to the fact that eel fishing has been of
great importance in the diet of the inhabitants, and that
this type of fishing has been one of (or the) the decisive
factor(s) for the positioning of the settlement.

Eel bones were found throughout the midden, there-
by demonstrating that this type of fishing has been a
constant factor with a long tradition.

Such great numbers of eel bones have never been do-
cumented before at any Danish Ertebglle coastal site.
This aspect of subsistence probably explains why Erte-
belle (type site) is one of the largest Late Mesolithic
sites.

Gathering is documented by the many shells of
oysters (Ostrea sp.), mussels (Mytilus sp.), cockles
(Cerastoderma sp.), and periwinkle (Littorina litto-

Fig. 23. Simple bone points and fishhook. P. Dehlholm photo. 4:5.




rea). Also, a charred fragment of a hazelnut shell (Cory-
lus sp.) was found.

Some information on seasonality is available (8). The
occurrence of the juvenile red deer and wild pig indi-
cate spring/summer, the cockles have been gathered
between May and October (12), the presence of garfish
indicates summrcr fishing, the eels have been caught in
August, and finally the hazelnut points to early
autumn. The presence of stag antlers still attached to
the skull indicate winter. The animals that were used
for fur were most probably hunted in the winter
months. This is also the case with the swans and some
species of ducks.

At present, it is possible to state that summer,
autumn, and winter indicators were found, but it would
be premature to argue for a permanent year round oc-
cupation.

One of our future tasks is to analyze the content of
the bones and the seasonal indicators of the different
stratigraphic units of the midden, to see whether these
indicators are localised or found in all the units. Such
information will help correlate individual seasons with
the different shell deposits.

CONCLUSION

The investigations at the Ertebglle type site has offered
awealth of new information. We have seen that this kit-
chenmidden is not only a midden (accumulation of
shell fish), but a mixture of food waste and activity
areas. It has been demonstrated that this midden has
been organized into specific activity areas. These areas
have been in use for long periods of time. This indicates
a rather stable settlement system.

If we add to this the possibility of some graves, we
have all the ingredients which scholars normally use to
define settlement sites in a Mesolithic sense. The only
feature which is lacking is houses.

It rises the obvious question: Is the shell midden the
living area? The observations on the distribution of
flint debitage and ash horizons clearly demonstrate
that huts have not been positioned on top of the shell
midden. Several other facts which support this obser-
vation are the lack of living space and the uneven sur-
face. The information attained thus far, suggests that
the people have been living outside the midden, but have
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performed the main part of their daily routines on the
midden.

Today, there seem to be two possible answers to this
question. Firstly, there is still a possibility that people
have been living behind the midden. In this case, we do
not have any definable traces of houses. Secondly, the
hut(s) may have been standing beside the shell dumps
(Meehan 1982, 116) and then later on were covered by
deposits as the general layout of the site shifted its po-
sition along the coastline. This hypothesis is supported
by the presence of well built stone fireplaces positioned
on the subsoil under the midden layers and the fre-
quency of cultural remains at the very bottom of the kit-
chenmidden.

A final solution to this question is one of the future
tasks connected with studies of Danish Kekkenmgd-
dinger.

Soren H. Andersen, Institute of prehistoric Archaeology, University of
Aarhus, Moesgaard, DK-8270 Hajbjerg.

Erik Johansen, Aalborg historiske Museum, Algade 48, DK-9000 Aal-
borg.
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ERTEBOLLE. List of animal species identified
1980—84 (det. B. Bratlund and I. Bedker Enghoff).

Mammals: (Mammalia) (det. B. Bratlund)

Red Deer (Cervus elaphus)
Roe Deer (Capreolus capreolus)
Wild Pig (Sus scrofa)

Lynx (Lynx lynx)

Man (Homo sapiens)
Wolf (Canis lupus)

Dog (Canis familiaris)
Fox (Vulpes vulpes)
Wild Cat (Felis catus)

Pine Marten (Martes martes)
Otter (Lutra lutra)
Aurochs (Bos primigenius)
Grey Seal (Halichoerus grypus)
Elk (Alces alces)
Watervole (Arvicola terrestris)
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Birds: (Aves) (det. B. Bratlund)

Swan

Duck

Gull

Capercaillie
Red-necked Grebe
Red-throated Diver
Velvet Scoter
Godwit

Thrush

(Cygnussp.)
(Anassp.)
(Larussp.)

(Tetrao urogallus)
(Podiceps griseigena)
(Gavia stellata)
(Melanitta fusca)
(Limosa sp.)
(Turdus sp.)

Fishes: (Pisces) (det. I. Badker Enghoff)

Roach

Rudd

Eel

Cod

Saithe

Perch

Garpike
Flounder
Herring
Three-spined Stickleback
Pike

Eelpout
Salmon/Trout
Whitefish
Gobiids
Bullhead

Sea Stickleback
Grey Gurnard
Turbot

Ray

Spurdog

(Rutilus rutilus)

(Scardinius erythrophthalmus)

(Anguilla anguilla)
(Gadus morhua)
(Pollachius virens)
(Perca fluviatilis)
(Belone belone)
(Platichthys flesus)
(Clupea harengus)
(Gasterosteus aculeatus)
(Esox lucius)

(Zoarces viviparus)
(Salmo sp.)

(Coregonus sp.)
(Gobiidae)
(Acanthocottus scorpius)
(Spinachia spinachia)
(Eutrigla gurnardus)
(Psetta maxima)
(Rajidae)

(Squalus acanthias)

Reptiles: (Reptilia) (det. 1. Badker Enghoff)

Slowworm

(Anguis fragilis)

ERTEBOLLE. List of C-14 datings 1980-84.

K-4305
K-4306
K-4307
K-4308
K-4309
K-4310
K-4311
K-4312
K-4313
K-4314
K-4315
K-4316
K-4317
K-4318
K-4366

Opyster shells (Ostreaed.)
Oyster shells (Ostreaed.)
Oyster shells (Ostrea ed.)
Oyster shells (Ostreaed.)
Oyster shells (Ostreaed.)
Oyster shells (Ostrea ed.)
Oyster shells (Ostrea ed.)
Oyster shells (Ostreaed.)
Oyster shells (Ostrea ed.)
Opyster shells (Ostrea ed.)
Oystershells (Ostreaed.)
Opyster shells (Ostreaed.)
Oyster shells (Ostrea ed.)
Opyster shells (Ostreaed.)

Charcoal (Alnus sp., Quercus sp.,

Ulmus sp., Tiliasp.)

3250 £ 90b.c.
3600 £ 95b.c.
3120+ 90b.c.
3200 £90b.c.
3800 £ 95b.c.
3590 £95b.c.
3450 £ 95b.c.
3750 £ 95b.c.
3760 £ 95b.c.
3480 £ 95b.c.
3320 £ 85b.c.
3420 £ 90b.c.
4020+ 95b.c.
4060 £ 95 b.c.
3850 = 95b.c.

K-4519 Opystershells (Ostreaed.) 3470+ 90b.c.
K-4520 Opyster shells (Ostreaed.) 3550+ 90b.c.
K-4521 Opyster shells (Ostreaed.) 3560 + 90b.c.
K-4522 Opyster shells (Ostreaed.) 3530 £ 95b.c.
K-4523 Opyster shells (Ostreaed.) 3630+ 95b.c.
K-4524 Opyster shells (Ostreaed.) 3520+ 90b.c.
K-4525 Oyster shells (Ostrea ed.) 3530+ 90b.c.
K-4526 Opyster shells (Ostreaed.) 3570+ 95b.c.
K-4527 Oyster shells (Ostreaed.) 3490 £ 95b.c.
K-4528 Opyster shells (Ostreaed.) 3510 £ 95hb.c.
K-4529 Oyster shells (Ostreaed.) 3280 +95b.c.
NOTES

1. Despite the fact that the Ertebolle excavation took place in the

years 1893-97, the term “Ertebelle culture” was not regularly used
before 1919, when the Danish archaeologist Th. Mathiassen pro-
posed this term.

- Reports in the archives of the National Museum concerning finds

from a shell midden at Krabbesholm near Skive in northern Jut-
land. See: “Oversigt over Videnskabernes Selskabs Forhandlin-
ger” 1848-51, p. 12-13 and 46-50.

. This interpretation of the Danish Kekkenmgddinger was first pro-

posed by the Danish archaeologist J.J.A. Worsaae.
From a visit at Meilgéard in 1850 we have a remark in his dairy on
the true nature of these sites.

. These samples were taken from the south side of square E 9 and

submitted for C-14 analyses by E. Thorvildsen and H. Tauber of
the National Museum.

. The Bjsrnsholm Kekkenmedding was partly excavated by the Na-

tional museum in 1931 (H.C. Broholm). Report in the National
Museum, j.nr. 361/31. The report is unpublished, but briefly men-
tioned by Th. Mathiassen 1940 and 1942.

In 1985 new investigations at this large site were resumed by the
authors.

. The project has been sponsored by the Danish Research Council

for the Humanities, Aalborg historiske Museum, Aarhus Universi-
tets Forskningsfond, Dronning Margrethe II’s Arkzologiske Fond
and Fredningsstyrelsen.

. Archaeologists: Seren H. Andersen, M.A., University of Aarhus.

Erik Johansen, M.A., Alborg Historiske museum.

Quaternary geologist and marine molluscs: Kaj Strand Petersen,
Danish Geological Survey, Copenhagen.

Zoologist: Bodil Bratlund, B.A. University of Aarhus.

Fish specialist: Inge B. Enghoff, Zoological Museum, University
of Copenhagen.

Marine mollucs: Vibeke Brock, Department of Ecology and Gene-
tics, University of Aarhus.

Forameniferas: Ellen Lopez, Department of Marine Sciences,
SUNY, New York. Stonybrook.

. The bones of mammals and birds have been determined to species

by Bodil Bratlund, B.A. University of Aarhus, Dept. of Prehistoric
Archaeology.

. See Kaj Strand Petersen this volume.
10.

All C-14 dates are given in conventional C-14 years.



11. A waterroled and heavily patinated fragment of a polished axe of
early neolithic type {pointed butted type) was found on the plateau
behind the kitchenmidden. This type of axe (dated to the period
3,000-2,800 b.c.) demonstrates that at least one transgression
(The Subboreal Transgression) flooded this area after the de-
positioning of the axe.

12. Information by Vibeke Brock (see note 7).
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Freshwater Fishing from a Sea-Coast

Settlement —

the Ertebglle locus classicus Revisited.

by INGE BODKER ENGHOFF

INTRODUCTION

In the classical work on Danish shell middens (Madsen
et al. 1900) Herluf Winge published results of investi-
gations of fish and other bones from the shell midden at
Ertebglle — the type site of the Ertebglle Culture. The
present paper presents an analysis of the fish bone ma-
terial recovered during the recent excavations of the
Ertebeglle shell midden during 1979-84 by S.H. Ander-
sen and E. Johansen. See Andersen & Johansen 1986
for background information on these new excavations.

The Ertebglle shell midden is situated in northern
Jutland, south of the small town Ertebelle at the Lim-
fjord. When the settlement was inhabited during the
late Atlantic period, it lay on the shore of a small bay.
This bay was delimited by Ertebglle Hoved which ex-
tended further into the sea then, and by a system of
beach ridges connecting a small island to the shore
(Petersen 1986) (Fig. 1). The Ertebelle people had easy
access to sea water in the bay, where they collected
oysters and other shellfish, and in more distant waters.
At that time, the water in the Limfjord was more saline
than today, as there were more direct connections to
the North Sea, i.a., in Vester Hanherred directly north
of Ertebglle (Petersen 1986 and references therein).
But there was also easy access to freshwater: the geo-
logy of the area indicates the presence of two now
disappeared lakes within a few kilometres’ distance of

Fig. 1. Geological map showing the situation of the shell midden at
Ertebglle in Atlantic times, at the shore of a small bay delimited by
stippled lines. — cross: the shell midden, open hatching: Atlantic lakes
(now dried out, the main part of the easternmost lake is outside the map),
dense hatching: formerisland, FT: freshwater peat, FP: freshwater gyttja,
FS: freshwater sand, HP: marine gyttja, HS: marine sand, HG: marine
gravel, DS: meltwater sand, ML: till, clayey, MS: till, sandy, ED:
mo-clay. Map provided by K.S. Petersen, Geological Survey of Den-
mark.

the settlement (Petersen 1986 and pers. comm.): one
about a kilometre south-east of the shell midden, and
another, larger one immediately east of Strandby,
about three kilometres southeast of the shell midden;
see Fig. 1.
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MATERIAL

The shell midden is at least 141 m long, up to about
20 m broad, and about 1.9 m thick (Andersen & Johan-
sen 1986). The fish bone material analyzed derives
partly from a 1 m broad and 29 m long trench cutting
east-west through the midden. In addition some mate-
rial is from a column sample (in the following referred
to as the N-column) taken in connection with the
trench in square N (Fig. 2). Excavations outside the
midden proper revealed no fish bones.

The trench was excavated during the years 1980,
1983, and 1984. C ,-analyses of material sampled from
the trench wall yielded datings ranging from 406095
b.c. (K-4318) to 3120£90 b.c. (K-4307) (conventional
C,, years, like all datings cited in the present paper).
The layers with fish bone material, however, covered a
narrower interval, viz., ca. 3800-3100 b.c., and were
mainly concentrated between 3600 and 3200 b.c. The
fish bones in the trench occurred partly in an ash layer
with scattered fish bones and in two pronounced fish
bone layers, all of limited extent, partly scattered
throughout the trench in small groups (see p. 68 and
Andersen & Johansen 1986). The fish bones were fre-
quently found under large oyster shells or in associa-
tion with large mammal bones. The groups of fish
bones were plotted on a three-dimensional system of
co-ordinates, collected in toto and submitted for ex-
amination. Fish bones were sorted from the samples
under the stereo microscope and identification of all
bones was attempted.

The N-column (dimensions: 20 X 20 X ca. 121 cm)
was taken from the southern trench wall in square N.
The column was divided into 27 samples, as far as pos-
sible following the geological layers in the trench,
otherwise with intervals of 5 cm. With three excep-
tions, where the samples were too small, 2000 g of each
sample were sieved through progressively finer screens
(8 mm, 4 mm, 2 mm, and 0.5 mm mesh). The three
small samples were sieved in full. Fish bones were
sorted from each fraction, and an attempt was made to
identify all bones. Three of the samples, however (N 13,
14, 15) contained very large numbers of bones, and
from these samples, subsamples were analyzed. For all
column samples, the numbers of fish bones were con-
verted to numbers per 2000 g. See Table 5.

The fish bones from both trench and column were
mostly well preserved, some were even excellently pre-
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Fig. 2. Map of excavated areas in and around the Ertebglle shell midden.

The newly excavated trench is shown superimposed on the map from Madsen

et al. (1900). The positions of the column samples are indicated at
squares ] and N. The J-column was not analyzed for fish bones.

served. Most fine processes etc. were, however, broken.
Only 3 fish bones in total showed signs of having been
burnt.

The Ertebplle shell midden appears always to have
been situated on the beach, exposed to wave action and
changing sea levels, for a detailed discussion, see
Andersen & Johansen 1986. Without doubt, some of
the bones in the midden were transported over short
distances by the water. The studies by Petersen (1986)
of the mollusc shells in the J- and N-columns show that
there are “no reasons to assume that the midden was
inundated by the sea for any length of time during the
millenium of its accumulation”. The presence of large,
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Species Trench N-column N-column,
disregarding
Gasterosteus
Cyprinids (Cyprinidae), including 67.31 31.13 61.74

w Roach (Rutilus rutilus) and

w Rudd (Scardinius erythrophthalmus)

w Eel (Anguilla anguilla) 17.31 8.75 17.35
Gadids (Gadidae), including 8.42 0.57 1.13

w Cod (Gadus morhua) and

Saithe (Pollachius virens)

w Perch (Perca fluviatilis) 2.77 3.66 7.25

w Garpike (Belone belone) 1.30 0.18 0.35

w Plaice/flounder/dab (Pleuronectes 1.08 3.54 7.02
platessa/Platichthys flesus/Limanda
limanda, including

Flounder (Platichthys flesus)
Herring (Clupea harengus) 0.53 1.46 2.90

w Three-spined stickleback (Gasterosteus 0.52 49.57 -
aculeatus)

w Pike (Esox lucius) 0.27 0.21 0.41
Eelpout (Zoarces viviparus) 0.13 0.84 1.66
Salmonids (Salmonidae), including 0.13 0 0

Salmon/Trout (Salmo sp.) and

Whitefish (Coregonus sp.)
Gobiids (Gobiidae) 0.06 0 0
Bullhead (Acanthocottus scorpius) 0.04 0 0
Sea stickleback (Spinachia spinachia) 0.04 0.09 0.18
Grey gurnard (Eutrigla gurnardus) 0.02 0 0
Turbot (Psetta maxima) 0.02 0 0
Ray (Raja sp.) 0.02 0 0
Spurdog (Squalus acanthias) 0.02 0 0

99.99 100.00 99.99

Table 1. The species of fish in the Ertebglle material and their relative frequencies (in %) in the trench and in the N-column. The species are arranged
according to decreasing frequency in the trench. Species also recorded by Winge (in Madsen et al. 1900) are marked with a “w” . Based on 9462 identified
bones from the trench and 6697 (converted numbers, see text) from the N-column.

apparently undisturbed parts of the midden is another
indication that the midden was not significantly affect-
ed by the sea. For example, around the large fireplaces,
fine stratification shows that the same fireplaces were
used for extended periods of time (Andersen & Johan-
sen 1986). The fish bones studied derive almost ex-
clusively from these undisturbed parts of the midden.
For example, the N-column cuts through one of the
fireplaces. It is therefore reasonable to assume that the
fish bones which are object of this analysis owe their
presence in the midden to activities of the inhabitants
and were not washed ashore from the sea.

The material is kept in the Zoological Museum,
Copenhagen.

SPECIES OF FISH AND THEIR RELATIVE FREQUENCIES

IN THE MATERIAL

The fish bones were identified by using the compara-
tive osteological collection of fish in the Zoological Mu-
seum, University of Copenhagen. Almost all bones
were studied with a stereo microscope, because of their
small size.

The results are shown in Table 1, where bones from
the trench and bones from the column are kept sepa-
rate. The relative frequencies of each species shown in
the table were calculated on the basis of 9462 identified
bones from the trench and 6697 identified bones from
the column. The latter number is the sum of identified
bones from each column sample, converted to numbers



per 2000g of sediment. The real number of identified
bones from the column was somewhat lower. The num-
ber of unidentified bones cannot be stated, as there was
a gradual transition from well preserved bones through
progressively smaller fragments to a homogeneous
mass of pulverized bones.

Among the species on the list, those that were re-
ported by Winge (in Madsen et al. 1900) from Ertebglle
are marked with a “w”. The new list comprises 21 spe-
cies, that of Winge listed 9 species. In the following, the
species will mostly be referred to by their Latin generic
names only.

Table 1 gives a general survey of species and fre-
quencies from the trench material. The dominant
group of fish was the cyprinids, including Scardinius and
in particular Rutilus. The cyprinids alone constituted
67% of the total number of identified bones. They were
followed by Anguilla (constituting 17%), gadids, in-
cluding Gadus and Pollachius (8%), Perca (3%), Belone
(1%), and the Pleuronectes/Platichthys/Limanda group, in-
cluding Platichthys (1%). The remaining species: Clupea,
Gasterosteus, Esox, Zoarces, salmonids (including Salmo
and Coregonus), gobiids, Acanthocottus, Spinachia, Eutrigla,
Psetta, Raja, and Squalus, amounted to barely 2%.

The N-column included fewer species than the
trench. Furthermore, there were apparently great dif-
ferences in the relative frequencies of the species. Gaste-
rosteus alone constituted about 50% of the identified
bones. If, however, Gasterosteus is disregarded and the
relative frequencies recalculated (Table 1, right co-
lumn), a distribution very similar to that in the trench
material appears. Cyprinids and Anguilla now consti-
tute 62% and 17%, respectively. This indicates a local
concentration of Gasterosteus bones in the N-column,
with the other species occurring in largely the same fre-
quencies as in the trench.

A survey of the numbers of different kinds of bones of
each species/species group is given in Table 2 (only
trench material).

The identification of several of the species demands
further comments:

Spurdog — Squalus acanthias. Two half, hourglass-
shaped vertebrae were assumed to derive from this spe-
cies because of the proportions of the vertebrae and the
width of the canalis centralis.

Ray — Raja sp. Two dermal denticles from a species of
ray were found. They could not be identified to species,
but as their basis was smooth, the common starry ray,
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Raja radiata, could be excluded. The dermal denticles
most probably derive from the thornback ray, Raja cla-
vata.

Salmonids — Salmonidae. Twelve vertebrae were
identified as deriving from salmonids. Of these, three
were referred to salmon or trout (Salmo sp.), and one to
whitefish (Coregonus sp.).

Cyprinids — Cyprinidae. Including roach, Rutilus ruti-
lus, and rudd, Scardinius erythrophthalmus. Most kinds of
cyprinid bones are difficult or impossible to identify to
species. However, identification is possible on pharyn-
geal bones (os pharyngeum inferius) and basioccipitals
(processus pharyngeus ossis basioccipitalis). These two kinds
of bone were identified to species, and the remaining
cyprinid bones were presumed to belong to the same
species as revealed by the pharyngeal bones and ba-
sioccipitals. A total of 295 cyprinid bones was identi-
fied to species, and of these, 98% were from Rutilus and
2% from Scardinius (see Table 3).

Gadids — Gadidae. Including cod, Gadus morhua, and
saithe, Pollachius virens. Species identification of the
gadid bones in the material was difficult because most
of the bones were from very small individuals (total
length from less than 20 cm and up to 30 cm) whose
bones are less species-specific than bones from larger
individuals. Two species were recognized, viz., Gadus
morhua and Pollachius virens, on bones as, e.g., pre-
maxillary, dentary, vomer, parasphenoid, and hyoman-
dibular, and there were no indications of further spe-
cies. 28 bones belonged to Gadus morhua and 41 to Polla-
chius virens. A further 74 bones could be identified as
belonging to either Pollachius virens or pollack, Pollachius
pollachius. As Pollachius pollachius was not otherwise indi-
cated in the material, these bones were presumed to be
from Pollachius virens, making the preponderance of this
species even more pronounced. See also Table 4.

Gobiids — Gobiidae. Vertebrae and basioccipitale ap-
peared to derive from black goby (Gobius niger), whereas
keratohyale was not diagnostic to species. The genus
Pomatoschistus, however, could be excluded.

Turbot — Psetta maxima. Two dermal denticles were
identified to this species. The other Danish species of
the family Scophthalmidae do not have such denticles.

Plaice/flounder/dab — Pleuronectes/Platichthys/Liman-
da. Including flounder, Platichthys flesus. These three
species (in the following referred to as “pleuronec-
tids”) are difficult to distinguish on skeletal characters.
Fortunately, the material included 67 dermal denticles



66

'-g 3 2] § é é 2] é 3
B~ = o] Q [ @ < 1Y = 8
SlE|d|&||=|S|S||8|F|S|2|5]|3|2|8|s

HEAD BONES

Parasphenoideum 14 1{ 12 1 1 1

Vomer 7 8 4

Mesethmoideum 1

Frontale 1

Supraoccipitale 1 1

Basioccipitale 19 4 6 1

Prooticum 9

Circumorbitalia 1

Otolithi 12

Neurocranium 4 1

unspecified -

Praemaxillare 10| 18 4 8 1

Maxillare 39 13 1

Dentale 100 32 8 4} 16 2 1

Articulare 81 21 3 2

Quadratum 50 1| 24 3

Palatinum 12 1

Entopterygoideum 1

Ectopterygoideum 15 3

Praeoperculare 16 111 10

Interoperculare 13

Suboperculare 1

Operculare 48 1 5 4

Symplecticum 27

Hyomandibulare 12 7] 36 1 1

Hypohyale 53 11

Keratohyale 154 28| 21 1 2 1

Epihyale 5] 18 1

Stylohyale 3

Urohyale 28 7 7 1

Basibranchiale 4

Hypobranchiale 8

Os pharyngeum 604 28 2

inferius

Epibranchiale 15

Pharyngobranchiale 29 8

Detached teeth' 434 10

(modified scales) of a very characteristic appearance
(Fig. 3), deriving from Platichthys. Pleuronectes and Li-
manda do not have such denticles, which thus provide a
means for indicating presence of Platichthys in subfossil
materials.

Bones from all body regions are present for those
species which are well represented in the material, see
Table 2.

The list of species comprises the following fresh-

water fishes: Esox, Rutilus, Scardinius, Perca, and Gastero-
steus. These are all very common in the vegetation belt
in lakes. Esox and Perca, however, require water which is
not deficient in oxygen. They all can furthermore be
found in slowly running and brackish water. Scardinius,
however, does hardly tolerate other than very low sali-
nities. By contrast, Gasterosteus also occurs in salt water
where it may form big schools near the coast during the
summer.
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SHOULDER GIRDLE
Posttemporale 64 3 1
Supracleithrale 9 54 6 3
Cleithrum 3 33 2 1
Postcleithrale 1
Scapula 70 1 1 1
PELVIC GIRDLE
Basipterygium 70 3 8
VERTEBRAE 444911494 290( 211 97 15( 31{ 11 41 10| 12 4 2 2 2 2
OTHERS
Tripus 22
Os suspensorium 88
Os anale 1
Dorsal and
ventral spines 7
Dorsal scutes 8
Lateral scutes 10
Scales etc.” + + 67 + 2 2
unspecified bones 4 8
Total 6369|1638 797| 262| 123| 102| 50 49| 26| 12| 12 6 4 4 2 2 2l 2

Table 2. Specification of the 9462 identified bones from the trench. Numbers of identified bones of each kind and each species are given. Regarding
cyprinids and gadids, see Table 3 and 4, respectively, for more information. — Notes: ' Detached teeth of cyprinids derive from os pharyngeum inferius,
those of Esox from oral bones. 2 “+” means that scales were found but not counted. The entry under Pleuronectids refers to dermal denticles of Platichthys,

under Psetta and Raja also to dermal denticles.

The following species are marine: Squalus, Raja, Clu-
pea, Belone, Pollachius, Gadus, Zoarces, gobiids, Eutrigla,
Acanthocottus, Spinachia, Psetta, pleuronectids (including
Platichthys). Of these, Pollachius, e.g., requires a high sali-
nity, whereas others, e.g., Zoarces and Platichthys, are
also numerous in brackish water. Several of these spe-
cies: Zoarces, gobiids, Acanthocottus, and Spinachia, are
characteristic of shallow water (the eel grass zone) near
the coast. This habitat is also suitable for young indivi-
duals of the remaining marine species. The gadids and
pleuronectids in the material are small individuals
which must have lived near the coast during the sum-
mer half of the year. Belone visits Danish waters from
April/May until autumn and spawns in shallow water
in the eel grass zone. Squalus occurs from shallow water
to 400 m depth, during summer it may be met with in
the eel grass zone. Clupea lives pelagically on up to
250 m depth; juveniles occur in very shallow water.

Salmonids and Anguilla are migratory and may there-
fore occur in salt, brackish, and fresh water.

All species on the list occur commonly in Danish
waters nowadays.

The above information on fish biology was mainly
taken from Muus & Dahlstrem (1964, 1967).

The relative frequencies of the species on the list give
an impression of what kind of fishing the Ertebglle
people practised. The frequencies cannot, however, be
directly used as a measure of the importance of each
species. Different species have different numbers of
bones: Anguilla has ca. 115 vertebrae, whereas Gadus has
ca. 50. Also, the species do not have equal chances of
preservation in the soil (Hoglund 1972: 52, Lepiksaar
1983, Lepiksaar & Heinrich 1977): some of the species
on the list, especially Anguilla, pleuronectids, Clupea,
and salmonids, have very fatty bones with a tendency to
disintegration, when the fat transforms to fatty acids.
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(The fatty bones are furthermore preferred by dogs and
foxes.) Clupea bones are of a delicate structure, salmo-
nid bones are poorly ossified (this is also true of many
Esox bones). The cartilaginous fishes (Squalus and Raja)
have particularly poor chances of preservation. At the
other extreme, bones of Perca and Gadus are poor in fat
and are usually well preserved in archaeological depo-
sits. Cyprinid bones, too, have fairly good chances of
preservation. This is illustrated by the present material
which not only contains huge numbers of cyprinid
bones but also a large number of different kinds of
bones from the entire skeleton (Table 2), in spite of
their small size.

DISTRIBUTION OF FISH BONES IN TRENCH AND COLUMN

The finds of fish bones in the trench were plotted on a
section drawing of the southern trench wall. The fish
bones occurred throughout the shell midden zone, i.e.,
from square D and westwards. They were, however,
missing from the parts of the midden, where traces of
marine activity were present. Fish bones were distinct-
ly concentrated in the middle layers, from where their
concentration abruptly declined both upwards and
downwards. This general pattern was well illustrated
by the distribution of fish bones in the N-column,
where a concentration in the samples N 13, N 14, and N
15 was evident, see Table 5.

As mentioned earlier, the fish bones partly occurred
in small groups, in an ash layer with scattered fish
bones, and in two pronounced fish layers. The layers
were in squares H-K, M-N, and P, respectively, and
were of the following approximate horizontal extents:
170 cm, 120 cm, and 80 cm, respectively.

Squares L to O (especially M and N) contained parti-
cularly large numbers of fish bones: about two thirds of
the 9462 identified bones from the trench.

The species of fish were thoroughly mixed up
throughout the trench. Freshwater and marine species
occurred together in the same small groups through the
entire section. That is, no separate occurrences of, or
phases with bones from freshwater and marine fishes
could be recognized. The individual species also oc-
curred throughout the section, with the exception of
Belone and Gasterosteus. Belone was absent from the
eastern part of the trench: it was present from square M
and westwards with the exception of one vertebra in

Rutilus Scardinius
Basioccipitale 14
Os pharyngeum inferius 275 1
Detached pharyngeal teeth 5
289 6

Table 3. Cyprinid bones from the trench, identified to species.

Gadus  Pollachius Pollachius

virens sp-
Parasphenoideum 2 2
Vomer 2 1
Basioccipitale 1 3
Otolithi 1 5
Praemaxillare 3 1
Maxillare 1 5
Dentale 1 1
Articulare 1 6 3
Quadratum 1 9
Palatinum 3 2
Ectopterygoideum 1
Symplecticum 3
Hyomandibulare 1 13
Keratohyale 1 4
Urohyale 1
Posttemporale 2 24
Supracleithrale 1
Postcleithrale 1
Vertebrae 9 6 19
Total 28 41 74

Table 4. Gadid bones from the trench, identified to genus/species.

square G. Gasterosteus had a strongly localized distribu-
tion in the trench: from the middle of square M,
through square N, and a little into square O, except for
four bones in square E. The N-column cut through this
local occurrence of Gasterosteus and therefore was
strongly dominated by this species.

SIZE OF THE FISH

The fish bone material from Ertebelle was character-
ized by the remains of small fish. Some was from small
species of fish, e.g., Gasterosteus (and Rutilus), part was
from small individuals of species which may grow
large, e.g., pleuronectids and gadids. Most gadid bones
were from individuals of less than 20 cm to 30 cm total
length, with a few from fish of 40-50 cm. Some of the



Clupea bones were from juveniles of about 5 cm, while
others were from full-grown individuals.

Only Anguilla (see below) and in particular Belone
bones were from longer fish. All Belone bones represent-
ed individuals of about 70 cm or more.

These considerations of fish size are based on simple
comparison of the subfossil bones with recent fish
skeletons of various sizes.

Only Anguilla and Rutilus bones were so numerous
that construction of size-frequency diagrams was war-
ranted.

The size of the subfossil Anguilla and Rutilus was esti-
mated by means of regression equations, based on re-
cent materials covering the size range of the species in
question. Logarithmic equations were computed which
expressed total length of the fish as a function of bone
measurements. Measurements of subfossil bones were
then substituted in the equations, resulting in esti-
mates of total length of the subfossil fish (cf. Casteel
1976, Enghoff 1983). The recent base material for the
equations was partly found in the collection of the Zoo-
logical Museum, Copenhagen, partly collected for the
purpose.

Eel — Anguilla anguilla

Total length of Anguilla was estimated on the basis of
four kinds of bone, viz., cleithrum, keratohyale, den-
tale, and first vertebra. It was not possible to find a
single suitable bone (see Enghoff 1983, Héglund 1972)
which was abundant in the subfossil material.

The bones were measured as follows:

Cleithrum: largest width at the elbow, as shown in
Fig. 4.

Keratohyale: width as shown in Fig. 4.

Dentale: largest width in the front end, as shown in
Fig. 4.

First vertebra: largest width of posterior face, accord-
ing to Casteel (1976).

The measuring points were chosen on robust parts of
the bones, known by experience to be mostly well pre-
served. The correlation between these measurements
and total length of the fish was good. Measurements
were taken with a slide caliper.

The relation between total length of Anguilla and the
four abovementioned bone measurements is given by
the following regression equations:
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Fig. 3: Recent and subfossil dermal denticles from flounder (Platichthys
flesus). —a,c: recentfish, b,d: Ertebglle material. Notice unmodified part
of scales, especially prominentin a. —Scales 0.2 mm. Scanning electron
micrographs.

1. Equation for estimating total length in mm (TL) of
Anguilla from width of cleithrum in mm (W):
TL = 287.4749 X W,"7%7 (r = 0.9904, n = 12)
2. Equation for estimating total length in mm (TL) of
Anguilla from width of keratohyale in mm (W,.):
TL = 345.2232 X W, 2% (r = 0.9830, n = 14)
3. Equation for estimating total length in mm (TL) of
Anguilla from width of dentale in mm (Wy,):
TL = 279.2544 X W4 28%° (r = 0.9720, n = 14)
4. Equation for estimating total length in mm (TL) of
Anguilla from width of first vertebra in mm (Wy):
TL = 225.2683 X W82 (r = 0,9781, n = 14)

In all four equations the variables are highly correlated
(r close to 1). All measurable bones of the four kinds in
question were measured (none was burnt or deformed),
and total length of the subfossil Anguilla was estimated
according to the equations 1-4.

The resulting size-frequency diagram, Fig. 5, shows
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N-9 2 11 2 1 1 17
N-10 1 3 1 1 1 7
N-11 29 32 2 9 | 2 75
N-12 7 13 7 27
N-13 94 57 4 34 15 3 332 4 1 544
N-14 569 190 22 78 1 148 85 | 2608 10 28 3739
N-15 1329 238 7 129 63 7 368 17 5 | 2163
N-16 6 3 1 10
N-17 9 5 1 15
N-18 3 2 3 8
N-19 18 13 2 9 1 2 45
N-20 1 1
N-21 5 3 1 1 10
N-22 1 1 5
N-23 1 2 3
N-24 0
N-25 7 7
N-26 2 2
N-27 3 3 2 8

Table 5. Vertical distribution of identified fish bones in the N-column. Each sample consists of 2000 g of sediment, except N-4 (1450 g), N-12 (1340 g),
and N-27 (1220 g). Of sample N-13, only 60% of the 0.5 mm fraction was analyzed; of samples N-14 and N-15, only 20%. Numbers of bones from these

samples were converted to number per 2000 g.

that Anguilla in the Ertebelle material was fairly evenly
distributed over the size range from ca. 30 to ca. 70 cm,
with a few smaller and larger outliers.

Roach — Rutilus rutilus

Total length of Rutilus was estimated on the basis of first
and second vertebrae. The vertebrae are robust, are
easy to measure accurately, and were abundant in the
subfossil material. The largest width of the posterior
face of the vertebrae was measured, according to Ca-
steel (1976). Owing to the small size of the vertebrae
they were measured by means of an ocular micrometer.

The vertebrae, admittedly, were not identified to

species, but as shown above, the cyprinid material at
hand contained 98% Rutilus and 2% Scardinius. Thus a 2%
contamination with Scardinius vertebrae may be expect-
ed among the Rutilus vertebrae; this can be regarded as
negligible.

Furthermore, the cyprinids can be divided into two
groups according to morphology of the second verte-
brae (Le Gall 1984). All second vertebrae in the mate-
rial belong to the group consisting of Rutilus, Scardinius,
chub (Leuciscus cephalus), dace (Leuciscus leuciscus), and
bleak (Alburnus alburnus); several possibilities of confu-
sion are hereby eliminated.

The relation between total length of Rutilus and the
vertebral widths is given by the following regression
equations:




5. Equation for estimating total length in mm (TL) of
Rutilus from width of first vertebra in mm (Wy,):
TL = 76.4364 X W 283! (r = 0.9961, n = 19)
6. Equation for estimating total length in mm (TL) of
Rutilus from width of second vertebra in mm (W,,):
TL = 77.7141 X W,,%¥% (r = 0.9898, n = 18)

In both equations the variables are highly correlated.
All measurable first and second Rutilus vertebrae were
measured (none was burnt or deformed), and total
length of the subfossil Rutilus was estimated according
to equations 5-6.

The resulting size-frequency diagram, Fig. 6, turned
out to be very interesting because the Rutilus individu-
als are grouped into clearly distinguished size classes.
There is a great maximum at ca. 9 cm and a smaller one
at ca. 13 cm. Indications of maxima at ca. 5 cm and ca.
16 cm are also evident. This size distribution is very si-
milar to size distributions of Rutilus obtained by recent
fishing over a short period in Danish lakes. A repre-
sentative example of such a size-frequency diagram has
been inserted on Fig. 6. The maximum representing
the smallest size class is low in the “recent” diagram,
like the 5 cm maximum on the Ertebelle diagram, be-
cause fish of this size are only rarely retained by the
fishing tackle — otherwise this maximum would have
been higher than the others. In the case of recent Rutilus
each maximum is known to represent an age-group.
The maxima on the Ertebglle diagram are therefore
interpreted as age-groups as well.

The very pronounced division into age-groups of Ru-

Fig. 4. Eel (Anguilla anguilla), definition of
bone measurements. — a: right cleithrum,
lateral view, largest width measured at the
“elbow”, b: right keratohyale, lateral view,
c: right dentale, dorsal view, largest width
measured in the front end (tooth sockets only
shown on part of dentale).
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tilus from Ertebglle may be interpreted in two ways.
Fishing may have taken place over a short period of the
year, same period each year. If fishing had been ex-
tended over a long part of the growth season, the inter-
vals between the maxima would have been filled up
owing to the growth of the fish. The other possible
interpretation is that fishing took place during winter,
where the fish do literally not grow. (Fish are poikilo-
thermic and their growth rate therefore depends on the
temperature of the surrounding water: they grow
during the summer half of the year, where the water is
warm, but the growth almost ceases during winter,
where the water is cold.)

The diagram, Fig. 6, is based on all measurable first
and second vertebrae from the trench material. This
implies that the size distribution pattern is characteris-
tic of all of the phase of the settlement represented in
the trench. The constancy of the pattern is supported
by subdiagrams based on first and second vertebrae
from larger, isolated groups of bones in the trench.
These subdiagrams show exactly the same size distri-
bution pattern, with the maxima at the same places.

The size frequency diagram cannot tell us at which
time of the year the Rutilus were caught because the
growth of Rutilus varies widely according to the environ-
ment. A growth ring analysis, on the other hand, might
give an indication of the fishing season. Unfortunately,
a growth ring analysis of the vertebrae which formed
the basis of the size-frequency diagram was not practic-
able. Of Rutilus scales (which are regarded as generally
well-suited for growth ring analysis (Cragg-Hine &
Jones 1969)) only 7 fragments were found which were
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Fig. 5. Size-frequency diagram of eel (Anguilla anguilla) from Ertebglle. Total length estimated on the basis of measurements of cleithrum (N=32),

keratohyale (N=28), dentale (N=15), and first vertebra (N=12).

sufficiently well preserved for analysis. These frag-
ments, which all derived from one group of fish remains
(from which no first and second vertebrae were re-
covered), were analyzed by Birgit Therkildsen and in-
dicated capture through the period from spring to
autumn, in conflict with the abovementioned interpre-
tations of the size distribution.

DISCUSSION

The location of the Ertebglle settlement was conveni-
ent for exploitation of fish from both sea water, for ex-
ample in the bay, and fresh water, for example in the
two nearby lakes.

As far as the number of identified fish bones from Er-
tebglle is concerned, freshwater species dominate the
assemblage, constituting 71% of the trench material.
Marine species constitute only 12%, and migratory spe-
cies, 17%. Many marine species were present in the
material, but they were each represented by only few
bones.

The relative frequencies of bones of different species
provide an opportunity to estimate the fishing policy of
the Ertebelle people. In spite of the reservations listed
above (p. 67), the preponderance of freshwater fish
bones is so overwhelming that it must be regarded as
real. The fish species which were most important for
the inhabitants of this settlement were mainly Rutilus
(by virtue of its abundance) and Anguilla (by virtue of its
size and high nutritive value). From the outset larger
numbers of bones from marine species, especially
gadids, were expected, considering the maritime situa-
tion of the settlement. The fish bone material from
Maglemosegard, a roughly contemporaneous, coastal

Danish settlement, thus included 2500 Gadus bones out
of a total of 3000 (Aaris-Serensen 1980). The Tybrind
Vig material, also roughly contemporaneous with Erte-
belle, was also dominated by bones of marine fishes,
especially gadids (Trolle-Lassen 1984). The paucity of
gadid bones in Ertebglle cannot be ascribed to poor
chances of preservation (cf. p. 68).

The fish bone material forming the basis of Winge’s
results was excavated during 1893-97 and covers a
large area of the Ertebglle shell midden (see Fig. 2).
This material, which is in the Zoological Museum, Co-
penhagen, has been re-examined and shows the same
tendency: dominance of freshwater fishes, in particular
Rutilus and Anguilla. Winge (in Madsen et al. 1900) also
noticed this. The pattern indicated by the newly exca-
vated material thus seems to be of general validity for
the Ertebglle shell midden and not to be a local pheno-
menon in the trench area.

The fish bones recovered during the old excavation
(1931) of the Bjgrnsholm shell midden, situated a short
way north of Ertebglle, represent Esox, Scardinius, and
Anguilla only (Rosenlund 1976). This may be a hint that
the fishing of freshwater fishes from a sea-coast settle-
ment was not unique to Ertebelle but was perhaps char-
acteristic of a larger area. The recent excavations at
Bjsrnsholm (by S.H. Andersen and E. Johansen) will
hopefully throw light on this problem.

At Ertebelle, all species except Gasterosteus and Belone
occurred throughout the part of the trench cutting
through the midden, and freshwater and marine spe-
cies occurred together in the same small groups of
bones. Several of the species may also occur in brackish
water, but there is no indication of a nearby brackish
water area, and furthermore, it is difficult to imagine a



body of water holding at the same time truly marine
species like Pollachius and Psetta and pronounced fresh-
water species like, e.g., Scardinius. It must therefore be
concluded that two different fisheries were conducted
at the same time: one freshwater and the other marine.
The freshwater species were probably caught in the
vegetation zone in one or both of the nearby lakes. The
range of marine species and their sizes indicate that
they were caught in shallow water near the shore, prob-
ably in the small bay at which the settlement was situ-
ated. The migratory species, i.e., salmonids and Anguil-
la, may have been caught in either fresh or salt water.
The size-frequency diagram over Anguilla is of no help
here, as differences between size distributions in fresh
and salt water are not assumed to exist (I. Boétius,
pers.comm.).

The range of species (i.a., the many Anguilla) and the
general small size of the fish suggest that fishing took
place with fish traps at shallow water. Using fish traps
during summer near the coast of Skagerrak the author
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caught Anguilla (mostly small, minimum 28 cm), Li-
manda (17-23 cm), Platichthys (18-21 cm), Gadus (13-30
cm), Pollachius virens (21-28 cm), and Zoarces (22-30 cm).

Remains of fish traps have not been found at Ertebel-
le. However, a study of the unretouched blades from
Ertebglle by Helle Juel Jensen indicated that they were
used for splitting thin branches or osiers — these might
very well have been used for the manufacturing of fish
traps. Remains of fish traps and wattles are known from
several other, contemporaneous settlements. The only
fishing tools found at Ertebglle were 5 fishhooks
(length 2.5-3.9 cm). They were, of course, also used for
catching, e.g., Perca, Esox, Salmo, and gadids, to mention
the most likely species from the list. All these species,
however, may also be caught in traps.

Belone is a seasonal fish and must have been caught
during the summer half of the year. The other marine
species in the sizes concerned will also most easily have
been caught within the summer half where they live
near the coast.

Number of individuals
50
j M

Rutilus rutilus

Bl st vertebra, N =186
40 [ ] 2nd vertebra, N = 146

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
L Total length (cm)

Fig. 6. Size-frequency diagram of roach (Rutilus rutilus) from Ertebglle. Total length estimated on the basis of measurements of first vertebra (black
columns) and second vertebra (white columns). Inset: size-frequency diagram (total length) of recent Rutilus caught in a seine net during June 10-14 in

Skjoldenaesholm Gardss, a Danish lake of 10.7 ha., depth 2-2.5 m (from an unpublished report by ). Dahl, 1969)
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The clearly separated age-groups in the Rutilus size-
frequency diagram, Fig. 6, supported by a similar pat-
tern in subdiagrams (not shown) indicate that Rutilus
was caught over quite a short period of time each year,
or during wintertime (cf. the interpretation of Pollachius
otoliths from the Oronsay shell middens (Mellars &
Wilkinson 1980)). It is impressive that a size-frequency
diagram with so nicely separated age-groups — not
distinguishable from a diagram based on a recent,
short-time investigation — can be obtained from a sub-
fossil material (about 6000 years old). This indicates
that the subfossil bones were well preserved, and that it
was possible to measure them with a great degree of ac-
curacy.

The results of the growth ring analysis are in conflict
with the size-frequency diagram. With the reservations
that follow from the small (7 scale fragments) and
hence hardly representative material and from the
sources of error inherent in growth ring analysis
(Casteel 1976, see also Cragg-Hine & Jones 1969), the
growth ring analysis indicates that Rutilus was caught
throughout the summer half of the year. If the opposing
results concerning Rutilus are weighted against each
other, the numerically well-founded size-frequency
diagram probably stil warrants the conclusion that the
majority of Rutilus fishing took place during a short
period of time each year — or during winter.

On the face of it, it appears peculiar that the Erte-
belle people consequently conducted fishing after Ruti-
lus during a particular, short period of the summer half
year, where food of all kinds was abundant (the Atlantic
period is considered to have been a very rich period in
terms of food availability). But perhaps the short-time
fishing each year was directed chiefly towards Anguilla
rather than Rutilus. Very many Anguilla bones (1638, i.e.,
17% of the trench material) were found, and Anguilla
fishing is highly seasonal. In the autumn, when Anguilla
migrates to the sea, there is a period with chances of
great catches. In this case, Rutilus should be regarded as
a secondary catch which was most probably exploited
as well (see below). However, the possibility that the
Rutilus size distribution reflects fishing during winter
cannot be ruled out.

The fish bones were concentrated in the middle lay-
ers of the midden (Table 5). This could reflect a period
of intense fishing, but there are other possible explana-
tions: secondary diggings, present in the upper layers,
may have caused oxidation of the bone material, and

the low number of recovered bones from the lower lay-
ers may be in part caused by precipitation of man-
ganese compounds and ochre obscuring bones. How-
ever, the N-column, which was sieved through a 0.5 mm
mesh, showed the same low concentrations of fish
bones in the lower layers. The conditions in the lower
layers are further complicated by marine activity,
which is particularly evident here.

The Ertebelle shell midden is characterized by small
fish, Belone and Anguilla apart. It might be argued that
the small fish, i.a., all the small Rutilus which constitute
two thirds of the fish bone material, and the Gasterosteus,
were too small to have served as food for the inhab-
itants.

In the “Material” section it was argued that the
majority of fish bones in the midden could not have
been washed ashore from the sea (and most of them
were from freshwater fish which must have been caught
inland). An explanation for their presence, especially
in the small, delimited groups, which does not neces-
sarily involve human activities, is that they represent
gull pellets. Gull bones were numerous in the midden
(Madsen et al. 1900). However, each delimited group of
bones often contained remains from about ten species
of both freshwater and marine fishes, whereas about
ten recent gull pellets examined all contained remains
from a single individual of fish only. This explanation is
therefore little probable. It is also possible that the
small fish were discarded as rubbish when fish traps
were emptied for Anguilla or other species.

However, it appears far more plausible that also the
small fish were eaten by the inhabitants. Today small
fish are an important and constant source of food for
many peoples all over the World. Furthermore, many
of the graves (13 out of 85) in Skateholm, Scania (Swe-
den) (Jonsson 1986) contained fish remains which have
partly been interpreted as preserved stomach-gut con-
tents, and as food offerings consisting of a stew made
from, i.a., Anguilla, Rutilus, Scardinius, and Gasterosteus.
Many of the fish were small (up to 20 cm) individuals.
Gasterosteus was numerous: one of the graves contained
Gasterosteus bones representing more than 300 individu-
als. As in Ertebglle, the Skateholm material was char-
acterized by the occurrence of several (up to 8) species
of fish in each small group of bones. The vessels from
Tybrind Vig, W Funen (Denmark) also should be con-
sidered. The food crust inside one of these vessels con-
tained, among several other fish remains (presumably



all from gadids), an opercular bone from a ca. 20 cm
long Gadus (Andersen & Malmros 1984), thatis, a gadid
of similar size of most of those from Ertebglle.

In the light of the observations from Skateholm and
Tybrind Vig it is considered that the Ertebslle people
also ate small fish and that the groups of fish bones in
some way represent remains from their meals. Winge
(in Madsen et al. 1900) reported feces-like objects con-
taining, i.a., bones from small fish. No objects suggest-
ing such an interpretation were found in the present
material, nor were any noted in the field during the ex-
cavation. (Fish bones may be found in excrements of
both humans and dogs, although many bones are dis-
solved by digestive juices or destroyed mechanically
during passage of the alimentary canal (Jones 1984)).

CONCLUDING REMARKS

Fishing at the Ertebglle settlement appears to have
been conducted at two different places.

Surprisingly enough — we are dealing with the classi-
cal Ertebelle shell midden which was situated on the
sea shore — the main fishing (represented by at least
71% of the bones from the trench) took place in fresh
water, presumably in one or both of the nearby lakes.
The numerically dominant species was Rutilus, which
was caught during a short period of the year, same pe-
riod each year, or during winter. The most reasonable
explanation for this consequent behaviour may be that
the freshwater fishing was done by means of fish traps
set for migrating Anguilla in the autumn, with Rutilus as
a secondary catch.

A less important fishing took place from the sea
coast, presumably in the small bay, where the marine
species were caught in shallow water, probably within
the summer half of the year. Fish traps were probably
the main tool for this fishing, too.

Presumably, both small and larger fish were eaten by
the inhabitants of the settlement at Ertebglle.

Inge Bodker Enghoff, Zoological Museum, University of Copenhagen,
Universitetsparken 15, DK-2100 Copenhagen @, Denmark.
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The Erteballe ‘kokkenmadding’
and the Marine Development of the Limfjord,
with Particular Reference to the

Molluscan Fauna

by KA) STRAND PETERSEN

INTRODUCTION

The western part of the Limfjord today forms a sound
connected to the Kattegat in the east by the narrow
Langerak, and to the North Sea in the west by the break
through the beach ridges at the Agger spit (fig. 1). This
has been the prevailing situation since the Agger spit
was breached in 1825. At a stroke, this opening to the
west changed the whole fishery in the fjord, from a well-
established freshwater fishery to that of the present
time with saltwater vertebrates and marine molluscs —
although the molluscan fauna is very rich, its 85 species
of shell bearing molluscs being among the richest in
Danish waters. In particular, the Limfjord has a natural
population of oysters, because temperature and sali-
nity in the fjord are sufficient to allow a natural turn-
over. These conditions have become established since
1825, the marine molluscs being present as a result of
immigration since the breach at Agger.

The preceding period, with fresh and brackish spe-
cies, has left little trace on the deposits of the region.
We know of the conditions almost exclusively from his-
torical sources — Pontoppidan’s Danske Atlas and Schade’s
Beskrivelse til @en Mors [Description of the Island of
Mors] (Pontoppidan 1769, Schade 1811). In particular
it is the Limfjord fishery, which was of great import-
ance before 1825, that is described (Rasmussen 1969).

THE EARLIER DEVELOPMENT OF THE LIMFJORD

Investigations at Agger (Petersen 1985a) of the marine
deposit under the dunes show that the formation of
beach ridges began during the Iron Age at the earliest.
Throughout the long period from the Early Atlantic
into the Subboreal period, there is continuous marine

sedimentation. This means that the Limfjord was
saline throughout this period, a fact also shown in
several places by the dated raised marine deposits
which are common in the interior Limfjord area, in-
cluding the coastal cliffs off Ertebolle.

This development, with its continuous marine depo-
sits, can also be seen in the northern part of the western
Limfjord area; in the Vester Hanherred region these
deposits can be as much as 30 m thick (Petersen 1981).
This great thickness of deposit, which was also the case
at Agger, can be explained by the history of the early
formation of the Limfjord.

During the final phases of the Weichselian glaciation
the melt water had run-off channels towards the north-
west, and the sediment deposited by this melt water —
the so-called terrace surfaces — is found in the Karup A
river system and in the Falborg valley. The Falborg val-
ley comprises the area south of Viborg, and a stretch to
the northwest across the present drainage areas of the
Jordbro and Fiskbak Rivers south of Lovns Bredning
(Rasmussen and Petersen in prep.). We can place the
formation of these terrace surfaces at around 16,000 be-
fore present, and these areas were subject to erosion
from then until the Early Atlantic Transgression, as the
sea level was very low during the Continental period
(defined as beginning at the end of the Allered, lasting
into the Holocene around 7500 bp, cf. Petersen 1985b)
- most of the North Sea was dry land. It was the power-
ful erosion taking place in this period that cut deep
channels in the Limfjord region. In these were sub-
sequently deposited the marine sediments of the
universally rising seas during the Boreal and Early
Atlantic. This eustatic sea level change might be linked
to the melting of the North American ice shield — the
Scandinavian one had melted earlier.
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THE HOLOCENE FAUNA OF THE LIMFJORD

The fauna of the early transgressional phase was rich —
and most of the species which would characterize the
subsequent part of the Holocene were already present,
such as the Tapes species and the oyster (Petersen
1985b p. 15). In all, 139 species of shell-bearing marine
molluscs have been described/identified from the Tapes
Sea. The many shell-bearing molluscs associate in va-
rious seabed communities, and not all can of course be
found everywhere. Changes through time can be clear-
ly seen in cores through the thick layers of marine sedi-
ments (Petersen 1981). The fauna may be dependent
on depth of water or speed of sedimentation. The lit-
toral-coastal fauna was, however, also very rich in the
Limfjord area in earlier periods. This was one thing
that V. Nordmann, who mapped parts of northern Jut-
land, called attention to (Jessen 1905, p. 151 ff.). On the
basis of the highest marine limit he was able to show
that many molluscan species lived in what was for them
very shallow water. The same observation can be made

along the coasts today, with for example horse mussels,
Modiola, being washed up on the beach — this species
normally lives outside the Limfjord, in deeper water.
This situation is clearly important for our evaluation of
the possibilities open to people in the Ertebelle period
for collecting molluscs in the littoral zone.

Another situation of great importance is the appear-
ance of shellfish as elements of either infauna or epifauna.
To the former belongs first and foremost the cockle,
Cardium edule, as an element of the latter can be men-
tioned the mussel, Mytilus edulis. As far as seabed types
are concerned, the Limfjord has both areas of hard bot-
tom — e.g. the mo-clay formation — and extensive areas
of sand and gyttja.

THE AREA AROUND THE ERTEBDLLE KOKKENMODDING

In the Ertebglle area, the seabed at Ertebolle Hoved is
hard mo-clay, while to the south there are extensive
areas of sand where hard mo-clay only appears sporadi-



Fig. 2. Geological map of the area round the Ertebglle midden, which is
marked with a cross. The letters stand for:
FT = freshwater peat
FP = freshwater gyttja
FS = freshwater sand
HP = marine gyttja
HS = marine sand

HG = marine gravel
DS = meltwater sand
ML = till, clayey

MS =till, sandy

ED = mo-clay

cally. Substratum conditions have changed through
time since the Early Atlantic marine transgression, as a
geological map of the area makes clear (fig. 2).

The slope under which the midden lies is regarded as
having been cut by the Early Atlantic transgression. It
is thought that, at this time (c. 8000 bp), the promon-
tory of Erteballe Hoved projected further towards the
southwest, and that an island of glacial origin lay a
short distance out in the Limfjord. Supported by this is-
land complex, a system of raised beaches was formed,

of which traces are visible today off the kokkenmodding
and further south.
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Very large raised beaches were laid down in near the
settlement, and also further south off the narrow exit
from the lowlying area near Strandby. The cliffs behind
this raised beach complex were formed in the Early At-
lantic, similar to those near the settlement.

Cores have been taken to establish whether marine
sediments of this early phase were deposited in the low-
lying area east of Strandby. An examination of the pos-
sibility that the area east of Strandby was inundated
during the early phase of the Limfjord’s marine stage
(the Early Atlantic) was attempted, by seeking for
macro- and microfossils such as molluscs and foramini-
fera/diatoms in the sediments in the lowlying area. The
investigation gave a negative result, in that no fossils
were found, so that the development of the basin can-
not be elucidated.

The sequence of layers, with peat/gyttja resting on
glacial sediments in all three cores, may, however, in-
dicate that the area east of Strandby was a shallow
freshwater basin throughout much of the Holocene.

The raised beach complex can be followed as far
south as Risgarde, as shown in fig. 2. A more recent
complex is being formed off the Nakken promontory. It
is the current straightening of the coast which has cut
through the older raised beach area, and led to the dis-
appearance of the “island” and the raised beaches run-
ning out to it. A residual of erratic boulders is, however,
found on the beach south of the settlement, and testi-
fies to the highlying moraine upon which the raised
beaches were originally formed.

THE RELATIONSHIP BETWEEN MIDDEN AND FAUNA

On the north side of the raised beaches off the settle-
ment at the present coastline, in situ faunal elements
approximately on the + 1 m contour have been dated:
Tapes, Ostrea and Cardium 6000100 bp; Ostrea 5840195
bp; and Mytilus 579095 bp (K-4340, K-4341 and K-
4342 respectively, all uncalibrated dates).

Sand-filled hollows between the ridges of the raised
beaches have, from a slightly higher level (+ 1.5 m)
produced a pure Cardium fauna dated to 528090 bp
(K-3680). On the beach in the bay south of Ertebglle
Hoved are Cardium dated to 3690+80 bp (K-3679) — in
other words from long after the formation of the kokken-
mgdding, which stopped at around 5000 bp after starting
about 6000 bp (Andersen and Johansen 1986).
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SHELLFISH

Ostrea edulis (Linné)

Cerastoderma edule (Linné)

Mytilus edulis (Linné)

Venerupis decussata (Linné)

Venerupis pullastra (Montagu)
*Venerupis aurea (Gmelin)

Littorina littorea (Linné)

Littorina saxatilis rudis (Maton)

Littorina obtusata littoralis (Linné)

Hinia reticulata (Linné)

ACCESSORY MARINE MOLLUSCS

Bittium reticulatum (Da Costa)
Peringia ulvae (Pennant)

Macoma balthica (Linné)
Parvicardium exiguum (Gmelin)
Timoclea ovata (Pennant)

Hiatella arctica arctica (Linné)
Gibbula cineraria (Linné)

Cingula semicostata semicostata (Montagu)
Triphora perversa adversa (Montagu)
Lacuna vincta (Montagu)

Rissoa albella (Lovén)

Rissoa lilacina (Recluz)

Odostomia unidentata (Montagu)
Buccinum undatum (Linné)

Acmaea virginea (Miiller)

TERRESTRIAL GASTROPODS

*Vallonia costata (Miiller)
Vallonia pulchella (Miiller)
Pyramidula rotundata (Miiller)
Hyalinia pura (Alder)
Clausilia bidentata (Strem)

*Vitrea crystallina (Miiller)

*Eulota fruticum (Miiller)

*Helix hortensis (Miiller)

*Carychium minimum (Miiller)

*Cochlicopa lubrica (Miiller)

*Vertigo angustior (Jeffreys)

Table 1. All the species of molluscs found in the Ertebglle kekkenmad-
ding. An * indicates species only found in the earlier examination
{Madsen et al. 1900).

It has earlier been suggested (Petersen 1986) that an
examination of the dated in situ fauna off the midden,
compared with the molluscan composition of the dated
midden itself, would give a good chance of examining
the Ertebslle choice of diet. It emerges that the oyster

was the preferred shellfish in the early phase of the
midden (op. cit. table 2).

Two column samples (J and N), taken from the mid-
den for the purpose of examining the shellfish, have
now been studied. They reiterate that the oyster was
the predominant shellfish (figs. 3 and 4). However, in a
level of column sample N (N 17 and 15-11), dated to
around 5460 bp, the curve of the Cardium peak begins;
this is close to the date (5280 bp) of the formation of
shallow sand flats after the raised beach formation —
when Cardium becomes the completely dominant faunal
element off the settlement. In column sample ], a lesser
marked Cardium peak is correspondingly dated to begin
around 5430 bp, and thus might reflect the initial for-
mation of shallow sand flats off the settlement.

The main elements in the shellfish of the midden are
Ostrea, Cardium and Mytilus, but Tapes, Littorina and Nassa
are also present — athough, as shown in both figures 3
and 4, they could at no time have formed an important
part of the diet.

For column sample N, accessory marine and ter-
restrial small molluscs are also listed. Among the ma-
rine, Bittium reticulatum is particularly predominant —
although in no layer does it appear in sufficient quanti-
ties to justify the conclusion that individual layers re-
present in situ marine deposits. In support of this is the
ubiquitous appearance of small terrestrial snails — par-
ticularly Vallonia pulchella. These are regarded as having
lived on the midden during its formation.

Table 1 lists all the species found in the midden,
without taking into account the numbers in which they
appear. There are 25 marine species, of which only a
few formed part of the diet, while the rest must be re-
garded as carried into the midden by chance, “acces-
sory marine molluscs”.

SEA LEVEL CHANGES AND THE ACCUMULATION
OF THE MIDDEN

As mentioned in the section on the area around the
midden, the slope below which the midden lies is re-
garded as cut by the Early Atlantic transgression. The
basis for this is that, in the Vester Hanherred region
north of Ertebelle, deposits of shells, Ostrea/Cardium, at
+ 3.5 m are dated to around 7000 bp on abraded sur-
faces off slopes like that behind the Ertebelle kokkenmod-
ding.



On the nearby island of Livg, and on Skranderup
beach on northwestern Mors, there is evidence of a re-
gression around 6000 bp (Petersen 1976). Formation of
the midden began in this period, as mentioned in the
section on the relationships between midden and
fauna.

As shown by the examination of the two column
samples (J and N), there is nothing that can be inter-
preted as an autochthonous marine layer, so there are
thus no reasons to assume that the midden was inun-
dated by the sea for any length of time during the mil-
lennium of its accumulation.

Experience of a multi-lobed body of water like the
Limfjord, however, makes it not unlikely that wind
action or shorter periods of high water level could have
redeposited parts of the midden. Allochthonous shell
midden material cannot be recognized by means of
methods used in this study, however, but should rather
be visible in the appearance of the artifacts (Andersen
and Johansen 1986).

The dating of a definite shallow water fauna, the Car-
diidae of the shallow sand flats, to around 5280 bp, ata
higher level than the earlier faunal elements dated off
the settlement, testifies to a rising sea level towards the
latest phase of the midden.

The final flooding of the midden can be demonstrat-
ed archaeologically by water-rolled flints. This can be
referred to the Early Subboreal, when the highest
marine limit is attained in this area. High-lying raised
beaches at Aggersund at + 6 m are dated to around
4990 bp (Petersen 1976).

THE SPECIES COMPOSITION OF THE KOKKENMOIDDING

Table 1 also lists species identified in the shell midden
during the early excavations (Madsen et al. 1900).
Within marine molluscs this only adds Venerupis aurea.
The situation is different regarding the 11 species of
terrestrial gastropods, however, of which 7 were identi-
fied by the earlier work of J. Collin Jr. (op. cit. p. 81).
The predominant shellfish in the midden, Ostrea
edulis, can be found dispersed on the soft seabed, but is
most frequently found in banks — and this is the way
they were found by the Ertebslle people. This is shown
by a umber of the other species found in the midden,
such as Venerupis spp, Bittium reticulatum, Parvicardium
exiguum, Hiatella arctica, Gibbula cineraria, Triphora perversa,
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Odostomia unidentata, Buccinum undatum and Acmaea.
These are most commonly described together from
subfossil oyster banks and, as is characteristic of the
Limfjord, also from shallow areas.

The other, briefly predominant element in the mid-
den comes from deposits in fjords and sounds with soft
seabed (cf Nordmann (Jessen 1905)). This is Cerasto-
derma edule with species like Littorina spp., Macoma balthi-
ca, Rissoa spp., but also Bittium reticulatum and Parvicar-
dium exiguum which are also known from the oyster
banks.

A large concentration of Cardiidae is found in lagoon
formations, to which the sand flats off the midden can
be referred.

All the various environments mentioned are highly
saline. A few species, Venerupis decussata and Venerupis
aurea, are no longer found in the region. Furthermore,
from the size of the subfossil oyster banks and the high
species variety in the midden it must be assumed that
the natural renewal of the oyster population was
greater than it is today. This suggests higher tempera-
tures and greater salinity in the Atlantic sea than is the
case at the present time.

According to statements by Steenberg (1911) con-
cerning the habitats of land snails in Denmark, wood-
land appears to have been predominant among the spe-
cies found in the Ertebglle kokkenmodding. Vertigo angu-
stior and Cochlicopa lubrica are, however, exceptions,
listed as coming from open and dry areas. It is, how-
ever, significant that this must be somewhat revised ac-
cording to Kerney and Cameron (1979), who specifi-
cally state that the most common landsnail in the Erte-
belle midden, Vallonia pulchella, is not found in wood-
land, but in open calcareous environments. It is not
specifically stated that Vallonia costata is not found in
woodland, but it is also found in open calcareous envi-
ronments. Evans (1972) mentions Vallonia costata as one
of the first species to colonize England after the Weich-
selian, and states that it is a species “of open habitats,
rarely entering woods”. It must be mentioned that
many of the landsnails found in the Ertebelle midden
are also known from other middens in Jutland - for ex-
ample Meilgaard on the Djursland peninsula, Eastern
Jutland. As regards the landsnails, there is therefore
(concurring with the authors in Madsen et al. 1900) no
reason “to doubt that they also derive from the Stone
Age, but full certainty cannot be reached”. However,
with regard to degree of certainty that the snails do
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Fig. 3. Column sample ). Percentage by weight in the samples of up to 2000 g of stones, shell material (Ostrea/Cardium/Mutilus), and material under
0.5 mm. The division by weight of the species Ostrea edulis, Cardium edule and Mytilus edulis is given. Potential dietary elements are given in number

of individuals.

derive from the period of midden formation, their
presence throughout column sample N seems to demon-
strate contemporaneity.

On the basis of the data from column sample N (fig.
4), one could suspect that the appearance of “many”
Bittium shells could be linked with the Cardium max-
imum, as small snails can easily be included during the
digging of Cardiidae — an element of the infauna. The

many remains of fish in column sample N were also
found in the Cardium level; these are examined by Inge
Enghoff (1986). Whether there is any dietary connec-
tion with cooking — there are fireplaces at the level of
the Cardium maximum — is something I will not discuss,
and I will now let the tables speak for themselves with-
out involving myself in further speculation.
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Fig. 4. Column sample N. Percentage by weight in the samples of up to 2000 g of stones, shell material (Ostrea/Cardium Mytilus) and material under
0.5 mm. The division by weight of the species Ostrea edulis, Cardium edule and Mytilus edulis is given. Potential dietary elements are given in number
of individuals. Accessory elements of small marine snails and mussels and terrestrial gastropods are found throughout this column sample.

CONCLUSION Atlantic molluscan fauna was rich in species, and stu-
dies of areas close to the midden show that the Erte-

In the above the development of the western part of the  bglle people had rich biotopes to collect in.

Limfjord is briefly presented, and the marine mollus- Comparing this with the examination of the two co-

can fauna of the area’s early stage — the Atlantic — dis- lumn samples (J and N) from the midden, it appears

cussed on the basis of earlier works. It emerges that the  that the oyster (Ostrea edulis) was the preferred shellfish.



84

The cockle (Cardium edule) is predominant only in a few
layers of the midden. Experience shows that the shells
of the mussel (Mytilus edulis) survive less well, but as this
study is based on weight even small fragments have
been included in the data base. It is thus possible to
state that the mussel was less sought after as a dietary
item.

Besides the division into percentages of the weights
of the three species mentioned above, individuals were
counted of Tapes (Venerupis spp.), Littorina (Littorina spp.)
and Nassa (Hinia reticulata). These are all potential food
species, but never achieved any importance. With re-
gard to size, individuals of particularly Littorina saxatilis
rudis and L. obtusata littoralis are present which are so
small that they must be ruled out as a food source.

The accessory marine molluscs listed in table 1 are
only a small part of the Atlantic fauna of small snails
and mussels, and they are regarded as having been car-
ried into the midden by chance. Attention is drawn in
this connection to the presence of stones throughout
both column samples. As the figures 3 and 4 are based
on percentages, a correction factor must be applied as
the density of stone is 2.7 while that of shell is about 1.
Despite this, there is still so much that the stones must
have been brought into the midden via the collected
shell material, and perhaps also attached to strands of
seaweed.

Regarding the appearance of terrestrial gastropods,
one must particularly note that they appear throughout
the whole of column sample N. The most common, the
Vallonia species, are characteristic of open, calcareous
environments — and a kekkenmodding must be described
as exactly that.

Translated by Peter Rowley-Conwy

Kaj Strand Petersen, Geological Survey of Denmark, Thoravej 31, DK-
2400 Copenhagen NV.
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The Bog Find from Sigersdal

Human Sacrifice in the Early Neolithic

by PIA BENNIKE and KLAUS EBBESEN

with a contribution by LISE BENDER JORGENSEN

Much peat digging took place in Danish bogs during
the 1940’s, to supply fuel for the wartime economy.
Many archaeological finds were made as a result, and
due to organised efforts on the part of the National Mu-
seum many of these were saved for future research (Th.
Mathiassen 1947: 1 ff - K. Ebbesen 1985: 28).

One of these finds comes from Sigersdal Mose, near
Veksg in northern Zealand (Stenlgse parish, inventory
no. 110. NMTA 44.101-2) (Danish “mose” = bog) (fig.
1). Peat was dug here in 1948-49, and a lugged flask and
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Fig. 1. Sigersdal is located in northern Zealand.

two human skeletons (one with a cord round its neck)
were found in 1949 on the 3rd and 11th of April respec-
tively. Svend Th. Andersen carried out an examination
of the find location in the period 16th — 23 rd July the
same year together with Hans Helbzk and B. Brorson
Christensen.

A long stretch of bog lies between Vekse and Sgsum
running into Varebro River to the east. A good kilo-
metre northeast of Veksg a side valley runs up towards
Sigersdal farm. The find comes from the east side of
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Megalithic grave
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Hoard with flintaxes
The Sigersdal find
Passage grave

Bog skeleton
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Fig. 2. Early neolithic sites and finds in the Sigersdal area. Reduced from
map sheet 1513INV. Approx. 1:40,000. Reproduced with permission
from the Geodetic Institute no. A.404/85.
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Fig. 3. The positions of the finds in the peat cuttings.

this side valley, which has steep slopes on three sides
(fig. 2). Here the peat diggers found: a human skeleton
(skeleton B); a lugged flask; a cow’s skull; three lower
jaws of cattle (all quite young); part of a horse skull
(possibly broken before deposition); fragments of the
skull of a relatively old goat; the lower jaw of a roe deer;
the carapace of a pond tortoise; and ribs of horse or cow
(fig. 3). A few bones of another human skeleton (skele-
ton A) were also recovered, the rest of which still lay in
situ when Svend Th. Andersen arrived. It was therefore
photographed and documented in great detail before
excavation.

It is the detailed investigation of skeleton A together
with carbon 14 determinations that makes this find
quite unique. Skeleton A has been dated to 2700 = 140
bec (K-3744); skeleton B to 2730 £ 75 be (K-3745). The
two people were therefore deposited in the bog during
early neolithic phase C, in about 3,500 BC (recalibrated
years).

THE ANTHROPOLOGICAL INVESTIGATION

The position of the bones

The detailed planning and drawing of the bones was
undertaken from several angles, and this has been of
the greatest importance for the attempt to reconstruct
events in Sigersdal Mose. A first glance at the plans and
photographs (figs. 4 and 6) appears to indicate that the
bones of skeleton A were all disturbed; but closer exami-

nation has revealed that only a small number of bones
in fact lay separated from the others and out of ana-
tomical order.

The right femur, the left half of the pelvis, the ribs
and the vertebrae are all bones from the central part of
the skeleton, and they are all displaced from their na-
tural positions. This observation is of importance for
the subsequent interpretation of the placing of the
corpse in the bog.

Some of the bones belonging to the skeleton had al-
ready been removed before the arrival of the excava-
tors, and their original positions can only be guessed at.
One can assume, as the following discussion shows,
that the bones that were removed first did not lie below
the bones drawn on the plans. Among the bones re-
moved by the peat diggers were the left humerus,
radius and ulna. As the skeleton belonged to a young
individual, some of the epiphyses of these bones had
not yet fused onto the shafts. Thus the distal epiphysis
of the left radius was still in situ, together with the
bones of the left hand. All these bones lay to the left of
the head. There is therefore reason to believe that the
bones of the left arm lay uppermost in the bog, and that
this arm was strongly flexed at the elbow. Had this not
been the case, the bones of the hand and the epiphysis
of the distal radius would not have been found where
they were. We do not, however, know how the humerus
lay in relation to the scapula, and we have therefore not
included this bone in fig. 5.

The left femur and right half of the pelvis were also
among the bones removed by the peat diggers, and are
therefore not included in S. Th. Andersen’s drawing.
The position of these bones is more difficult to deter-
mine. It is therefore likely that they lay apart from the
rest of the skeleton, like their opposite numbers. This
assumption will be supported in the following.

The excavator’s drawings of the position of the bones
in the bog are extremely useful, because they show the
positions of the bones viewed not only from above, but
also from other angles, so that one can among other
things determine the relative levels at which the bones
were found (fig. 4). The drawings also show why the
first communication to the National Museum referred
to a skeleton “standing on its head in the bog”. The
cranium is positioned relatively deep — but so are the
feet and tibia particularly of the right side. The soles of
the feet and the rear of the legs lay upwards, and the
cranium lay face down, correctly positioned with re-



Fig. 4. Excavation drawing of the bones of skeleton A, which had a cord
around its neck. The drawing shows the different levels in which the
bones lie. The distal end of the right leg lies deepest. The right femur and
left half of the pelvis lie higher up, slightly displaced from the rest of the
skeleton.

spect to the first five cervical vertebrae with the above-
mentioned cord.

In forensic medicine it is known that bodies that have
been in water for a time usually end up face down (fig.
7) (Ponsold 1957, 376 ff). This is in part due to the
decay which will almost inevitably take place in the ab-
dominal cavity, and the gases that form as a result. The
rate of decay will of course depend on various circum-
stances, primarily the temperature of the water. At very
low temperatures of under 4°C, decay will slow or
maybe completely stop (Gregersen 1979, 54), and this
may for example be important with regard to the pre-
servation of the famous bog corpses. The gases which
normally form would cause the bedy to float close to

Fig. 5. Some bones of skeleton A were removed before the excavators
arrived (of the large bones, these included those of the left arm, the left
femur and the right pelvis). Others (the right femur, the left half of the
pelvis, the sacrum and some smaller ones including ribs and vertebrae)
were notin their correctanatomical positions. The position of the rest of
the bones gives an impression of the position of skeleton A.

the bank in the orientation described above. If the
depth of water is not great, it may be only the abdomi-
nal region that floats, while the head and extremities
remain in contact with the bottom.

The process of decay also depends on the medium in
which the corpse lies. Those processes of decay that
take one week in open air, take two weeks under water
or eight weeks under ground (Gregersen 1979, 54). If
the water level in the bog was low, and the head, upper
torso, arms, and lower parts of the legs were on the bot-
tom submerged in water, then that part of the body
which was exposed above or close to the surface could
have been affected by quicker processes of decay in the
open air. These bones could therefore have becomed
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Fig. 6. Skeleton A during excavation. Not all the bones are in their correct anatomical positions.

detached from the soft tissues and articulations more
quickly, and thereafter carried a little way away by the
current. It can also be seen on the drawing (fig. 5) that
the separate bones all lie on the left side of the body.
They almost all derive from the central part of the
body. As was the case with the radius and some other
bones, the epiphyses of the femur had not fused onto
the diaphysis. The drawings show, however, that the
distal epiphysis lay correctly positioned in relation to
the shaft, although the whole femur complete with
epiphysis lay separately from the skeleton. This might
mean that the cartilage that joined these two parts of
the bone had not decayed when the bone was carried

away from the rest of the skeleton. This explanation of
the displacement of some of the bones from and around
the pelvis may, however, be somehow contradicted by
the fact that the decay of a body lying in water usually
starts at the distal part of the extremities and ends at
the lower part of the torso, because of the very heavy
ligaments in this area. Experience from forensic medi-
cal cases therefore suggests (Markil Gregersen, pers.
comm.) that the displacement of the bones may have
been caused by ice or faults in the bog. Another pos-
sible explanation could of course be that the body had
been cut into sections before it arrived in the bog. If this
was the case, however, traces of such butchery should

Fig. 7. Inforensic medicineitis known that a body in water will often lie
in the position shown, with the stomach downwards and the back
uppermost. Because of gas formation in the stomach and intestinal
regions, as well as any air remaining in the lungs (if death is not due to
drowning), the corpse will rise to the surface relatively soon, still in the
position shown. This may explain the position of skeleton A on the
bottom of the bog. (After Ponsold 1957).



be visible on the bones (which are very well preserved);
and none are visible.

Because of the rather unusual relative positions of
the bones, the excavator suggested that the body fell
with its legs crossed, maybe after being hit on the head.
The theory that the legs were crossed was based on the
position of the feet, and the fact that they lie deeper
than the rest of the bones.

The anthropological examination of the bones com-
pared with the drawings has shown that both legs were
strongly flexed, but that they were not crossed. The po-
sition of both femurs and of the lumbar region of the
vertebral column had to be reconstructed; but judging
from the positions of the tibiae, and the rest of the ver-
tebral column and thorax, the bones can hardly have
been positioned differently than shown in fig. 5.

The left tibia lay with its knee in front of the thorax,
and so did the patella. The left leg must therefore have
been flexed maximally both at the hip and the knee.
The right leg was less flexed at the hip; the femur
pointed directly to the front, while the knee joint was
completely flexed so that the tibia pointed to the rear.
The bones of the right arm lay approximately in their
presumed original position, with the hand in front of
the face.

As the face was positioned obliquely downwards and
the soles of the feet upwards, one must assume that the
body was not lying completely on its right side, but also
partly on its stomach.

There is unfortunately no corresponding informa-
tion available for the position of skeleton B, as all the
bones of this skeleton were removed by the peat diggers
before museum personnel were called in. The only
comment in the excavation report is that the skeleton,
according to the peat diggers, lay approximately in a
natural position. It is also stated that most of the bones
lay in the dark gyttja, above the lighter calcareous
gyttja into which only few of the bones extended. Con-
trary to skeleton A, (fig. 8), some of the bones are mis-
sing. Most of the bones missing from skeleton B (fig. 9)
are from the hands, feet, thorax and vertebral column,
in other words mainly the smallest bones of the skele-
ton. From the hands and feet, for example, there is only
one single bone, a left metatarsal. As the missing bones
are almost all small ones, they could have been re-
moved by the current; but it is most likely that skeleton
B was not excavated as carefully as most of skeleton A.
Erosion cannot explain the lack of small bones in skele-
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Fig. 8. Black shading shows which bones and teeth were present in
Sigersdal skeleton A. The skeleton was almost complete. All that was
missing was a fragment of the skull, and a part of the left pubic bone,
which had been eroded away. All the teeth were present, except for two
wisdom teeth which had never developed.
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Fig. 9. Black shading shows which bones and teeth were present in
Sigersdal skeleton B. A number of bones are missing, particularly the
smaller bones of the hands, feet, vertebral column and ribcage. Because
of the young age of the individual, many epiphyses had not yet fused
onto the rest of the bone, and are therefore missing. All the teeth were
presentatdeath, but nine were lost during the removal of the bones from
the bog.
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Fig. 10. The skulls of skeleton A (left) and skeleton B (right) from Sigersdal. There is a considerable size difference between the crania. This is partly due
to developmental differences, as skeleton A was 18-20 years of age, while skeleton Bwas only about 16. The skull of skeleton Bstill shows some juvenile
characteristics which disappear with adulthood (fig. 12). There are also a number of features common to the two skulls, for examples the unusually long

narrow nose and the size and shape of the orbits. Photo: G. Hahn.

Fig. 11. Profile view of the skulls of skeleton A (left) and skeleton B (right). The obvious dissimilarities are due to among other things the different
developmental stages of the two individuals. Both skulls are mesocephalic, however, with cranial indices (cranial breath X 100 divided by cranial length)

of 75.7 (skeleton A), and 78.0 (skeleton B). Photo: G. Hahn.



ton B, as the rest of the bones are just as well preserved
as those of skeleton A.

Anthropology

The two crania from skeleton A and skeleton B from Sigers-
dal Mose look rather different from each other (figs. 10
and 11). This is, however, mainly due to the differences
in age and developmental stage, because they are both
young individuals in which skeletal development has
not yet been completed. Skeleton A is determined to have
been around 18-20 years old, skeleton B around 16 years
old, at the time of death. In a child the facial region is
smaller relative to the neurocranium than in an adult
(fig. 12) (Martin and Saller 1959, 1171 ff), and the neu-
rocranium reaches 80% of its total size by the age of 3
years. The skull of a child is often shaped differently
from that of an adult, having pronounced convexities
(so-called tubera) on both sides of the frontal, parietal
and one of the occipital bones, so that when viewed
from above the skull appears almost pentagonal. This
shape gradualy disappears as adulthood is reached, al-
though to a lesser degree in women than in men. The
male cranium changes most from its original form,
among other things due to its increased size and more
pronounced muscle attachments. This is one of the
ways in which the anthropologist can determine the sex
of an adult skull. These changes do not take place until
puberty, however, which means that crania of children
can only be sex-determined with considerable reserva-
tions. Sex determination of the two skeletons from Si-
gersdal Mose is problematic for these reasons, and can
therefore only be undertaken with considerable reser-
vations.

The skull of skeleton A has mainly female features, but
there are some reservations, partly due to the young
age of the skeleton, and partly due to the presence of a
frontal (metopic) suture which other researchers have
demonstrated can result in a more female shape of the
skull. This includes a steeper cranium, the absence of
frontal sinuses, and a broader frontal bone (Martin and
Saller 1959, 1316). The pelvis has both typical male and
female characteristics. The other bones, particularly
those of the limbs, are relatively long, and the stature
would have been considerable for a female. However,
muscle attachments and robusticity are not pronounc-
ed, although articular breadths (for example at the
knee) have values lying between typical males and typi-

Fig. 12. The proportions of face and cranium in newborn and adult
individuals. The large convexities which appear on the frontal, parietal
and occipital bones of the child give the skull an almost pentagonal
outline when viewed from above, and disappear gradually with age. The
cranium of skeleton B still has juvenile cranial characteristics. After
Martin and Saller (1959, 1171).

cal females. Taking all these characteristics into con-
sideration, sex determination points mostly towards
the skeleton being a female. However, because the ske-
leton is not yet fully developed (cf the missing muscle
attachments), this determination is so uncertain that it
has little value. Investigations already in progress of
these and other early neolithic skeletons from Den-
mark may lead to a more trustworthy determination, by
means of comparative analyses of various characteris-
tics and measurements.

Sex determination of skeleton B involves even greater
uncertainty, as this individual is only around 16 years
of age. The characteristics of both pelvis and skull are
female. However, the secondary sexual characteristics
which typify the male skeleton do not appear until pu-
berty.

The cranium of skeleton B for example still has the tu-
bera mentioned above (figs. 10 and 11), which probably
is the main reason for the differences between the cra-
nia of skeleton A and skeleton B. The cranial types them-
selves are in fact quite similar, and both can be de-
scribed as mesocephalic. The cranial index (cranial
breadth X 100 / cranial length) of skeleton A was 75.7, of
skeleton B 78.0. Mesocephalic skulls have values be-
tween 75.0 and 79.9. The average value for women in
the subsequent periods, the middle and late neolithic,
is 77.6 (n = 53) (Broste et al. 1956, 45), which also be-
longs to the mesocephalic category. Average head
shape seems to get a little longer in the iron age: values
for the early Roman iron age, the late Roman iron age
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TABLE |

Nasal breadth (M54)

n X s.d. var.
middle/late neolithic 36 239 1.65 21-26
late Romaniron age 17 237 193 21-29
Viking period 18 234 162 20-26
SIGERSDAL SKELETON A 22.0
SIGERSDAL SKELETON B 19.0
Nasal height (M55)

n X s.d. var.
middle/late neolithic 36 463 3.49 39-53
late Romaniron age 17 49.2 251 43-53
Viking period 18 473 1.81 44-51
SIGERSDAL SKELETON A 54.0
SIGERSDAL SKELETON B 52.0

TABLE Il

n X s.d. var.
middle/late neolithic 36 519 456 43.4-68.3
late Roman iron age 16 483 4.23 41.5-58.0
Viking period 18 496 3.38 41.7-55.3
SIGERSDAL SKELETON A 40.7
SIGERSDAL SKELETON B 36.5

Table I-l1. Nasal index M54/M55 in women from different periods of pre-
history. This index is calculated by dividing the height of the nasal fossa
by its width. It is clear that the average values vary widely from period to
period, and the indices for the Sigersdal skulls lie outside the ranges of
variation of all other periods.

and the Viking period are respectively 72.9 (n = 23),
71.1 (n = 21) and 74.6 (n = 25) (Sellevold et al. 1984,
190).

Despite the youth of skeleton B, there are facial
features on the two skulls which are so similar that they
might suggest a possible biological relationship be-
tween the two individuals. This is particularly so re-
garding the long, narrow shape of the nasal bone and
fossa (fig. 10). That their nasal morphology is unusual
emerges from tables 1 and 2, where breadth and height
measurements are compared with average measure-
ments from a large number of Danish crania from the
middle and late neolithic, the iron age and the Viking
period. In several cases the measurements from skeletons
A and B fall outside the ranges of variation of the skulls
of the different periods. The orbits in both skeletons
are very round and relatively large; together with the
long narrow noses, the faces may have been regular and
harmonious.

With regard to a possible biological relationship,
further study must be delayed until the investigation of
all Danish early neolithic skeletons in relation to skele-
tons of the immediately preceding and succeeding pe-
riods is completed. This will focus on among other
things various non-selective characteristics on bones
and teeth. One such characteristic is the presence of a
frontal suture in adults and juveniles, the metopic
suture. At birth, this suture divides the frontal bone in
two, but it usually ossifies during the first year of life. In
some individuals this ossification does not, however,
take place.

Skeleton A from Sigersdal Mose has this metopic
suture (fig. 10), while skeleton B does not. This does not
rule out the possibility that skeletons A and B might have
been biologically related, however. Torgersen has
shown that non-ossification of the suture is determined
by a dominant gene which occurs with varying frequen-
cy. In one family the suture was found in 50% of the
adults (Torgersen 1951, 209).

The many measurements taken on the two skeletons
from Sigersdal will be included in a future publication
reviewing all the early neolithic skeletal finds from
Denmark. Outside this context the measurements have
only limited utility, and must in any case be used care-
fully because the bones are not fully adult and have not
completed their development.

Stature has occasionally been calculated on the basis
of femur length (Trotter and Gleser 1952), but this
measurement only gives a minimum height. The sta-
ture of skeleton A was calculated by this means to 167 cm,
of skeleton B to 154 cm. Mesolithic and early neolithic fe-
male skeletons from Denmark are in average not more
than 154 cm in height, so in view of this the stature of
skeleton A is considerable, yet another factor which
should prevent us from too readily ascribing a sex to
this individual.

Dentition

Figs. 8 and 9 show which teeth are present in the two
skeletons. All the erupted teeth are present in skeleton A.
The two mandibular wisdom teeth (8-8) were however
never formed. The dentition is in general very regular,
and there are no caries. There are already faint traces of
paradontose-like alterations in the molar region, de-
spite the young age of some 18 years and minor tartar
formation is visible on several teeth.



Fig. 13. The skull of skeleton A from Sigersdal during excavation in the
museum. The skull, the upper cervical vertebrae and the cord were
removed from the bog as one unit for later excavation. The photograph
shows how the cord was positioned, and also that the jaw was displaced
to the right. The large lesion on the left side of the skull was probably
inflicted by peat digging implements.

Fig. 14. Close up view of the lesion in the skull of skeleton A. Study of
its edges shows that the three penetrations can hardly have been made
by neolithic weapons. They are more likely to have been made by peat
digging implements. Photo: G. Hahn.
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The dentition of skeleton B, like the rest of the skele-
ton, has been affected by the circumstances of excava-
tion. All the teeth were present on the death of the in-
dividual, but 9 are now missing; these were most likely
not recovered during the “excavation”. All four of skele-
ton B’s wisdom teeth are formed, and they have erupted
to almost the same height as the rest of the molars. One
mandibular molar (6-) has a large caries cavity. Caries
were relatively rare in the subsequent neolithic periods
—in the middle and late neolithic the frequency of ca-
ries in molars was 4.5%. There was a difference in the
two sexes: the frequency in males was 4.0%, in women
5.7% (Bennike 1985, 161). Tooth wear was moderate in
both individuals, although of course much heavier than
today. In skeleton B there are enamel defects in several
teeth, indicating growth disturbances at around 2-3
years of age. There are also slight traces in the upper
surface of the orbits and the parietals, linked with a de-
ficiency, probably of iron.

Early neolithic skeletons from bogs

The two skeletons from Sigersdal Mose were found at
the same time, 5 m apart (fig. 3). Other finds of two
early neolithic skeletons lying quite close together are
also known. There is no uniform distribution of age and
sex in such finds, almost all combinations being repre-
sented.

Two male skeletons were found in a bog at Dgjringe
near Sorg. One was not quite fully grown. Two skele-
tons were also found in a bog at Tysmosen near Copen-
hagen; these were of children aged 8 and 10 years. Two
skeletons of young people were found in a bog at Boel-
kilde on the island of Als, but their sex has notyet been
determined. The well-known skeleton from Porsmose
on southern Zealand, with arrowheads lodged in the
maxilla and sternum (Becker 1952) was however found
alone.

Traces of lesions

The bones belonging to skeleton B show no traces that
can reveal cause of death, but the skeleton was excavat-
ed by peat diggers so there could have been a cord
round its neck as with skeleton A without this being no-
ticed. Many of the smaller bones and some of the teeth
are lacking in skeleton B (possibly due to less careful ex-
cavation), while skeleton A is almost complete.



94

The cord found around the neck of skeleton A (fig. 13)
must be regarded as a clear indication that this young
person did not voluntarily choose to meet his/her end
in Sigersdal Mose. There is a large aperture on the left
side of the cranium (fig. 13}, earlier regarded as alesion
resulting from violence probably before death. There
are no signs of healing round the edges, and such a
lesion would fit well with the other find circumstances
and the cord round the neck. The recently completed
re-examination of the skeleton however produced no
definite evidence that the injury was inflicted during
life, or even before the body was submerged in the bog.
The edges of the large aperture suggest that it was
made much later than the neolithic, perhaps during
peat digging less than half a century ago. The upper
edge of the lesion on the left parietal has three regular,
semicircular penetrations, each about 1 cm in dia-
meter, and with a distance between their upper points
of about 1.9 cm. At the third penetration the fragment
of bone has not been completely broken off, but re-
mains attached to the cranium although depressed in-
wards (fig. 14).

It is difficult to see how this could result from use of
any neolithic weaponry, whether axe, mace or flint
halberd. It is more likely to result from a toothed peat
digging implement such as a fork.

The entire aperture measures 4.5 X 9.5 cm. Many of
the edges are not breaks but natural suture lines. It is
therefore more likely that part of the bone was broken
off, rather than smashed in.

The skull, the articulated cervical vertebrae and the
cord were all lifted from the bog as a single unit which
could subsequently be excavated in the laboratory, and
the position of the individual bones recorded photo-
graphically. The report on the excavation of the skull
states that “those parts of the cranium that were
smashed in were found inside the skull, lying almost
against its right side. Under the fragments lay what ap-
peared to be part of the brain”. The report adds that it
was not quite certain that the fragments of the cranium
lay precisely as indicated.

The re-examination of the skeleton and the photo-
graphs have made it clear that only a small part of the
missing cranial bones in fact lay within the skull. The
rest, covering the large aperture, was probably never
seen by the excavator. This is rather odd, as even the
smallest of the other bones was recovered and may still
be examined. The missing cranial fragment should

have been recovered during such a careful excavation if
it had been there when the museum personnel arrived
on the scene.

Closer examination of the excavation report reveals
that “some of the bones were removed by the workmen
so that the peat cutting could continue, but the rest, in
the bottom of the grave, were left in situ. The skull and
thorax were partially exposed by the workmen”. It is
thus likely that the skull was smashed during the peat
cutting. The fact that the skull and the adjacent area
was uncovered by the peat diggers supports this theory.
It is therefore likely that the cranial fragment, which is
the only missing part of the skeleton, disappeared
during the peat digging.

Photographs of the cranium in situ show that the
mandible was pushed to the right, and displaced from
its correct articulating position. The position of the left
articulation cannot be determined because of the mis-
sing cranial fragment. The jaw was probably pushed
from the left towards the right, perhaps through a blow
or pressure. If this happened before or shortly after
death, it would not have been possible to disarticulate
the jaw in this way because of the various tendons and
soft tissues. These circumstances demonstrate that
there are no reasonable grounds for assuming that the
large aperture in the left side of the cranium was an
ante mortem injury, or can in any way be connected
with the individual’s death or deposition in the bog.
There is a smaller, partially healed depression on the
left side of the frontalbone. This injury was inflicted
much earlier, and probably resulted from a slight acci-
dent.

The colour of the bone at the edge of a lesion can
often give an indication of when the injury was re-
ceived, i.e. whether the lesion occurred at death or
much later in time. After the excavation of the skull, it
was treated with beeswax and poppy-seed oil until the
bone structure was completely filled. Both this and the
tanning effect of the bog mean that the bones, includ-
ing the broken surfaces, are coloured dark throughout.
Broken edges of recent lesions are usually paler than
those of older ones, but this criterion cannot be applied
here.

Lesions on other skeletons

It is quite common for such problems to arise during
the examination of skeletons from archaeological exca-



Fig. 15. Markings on the skeleton from Fgllenslev Bog show where the
bones are probably broken due to pressure from the surrounding
deposits and other natural causes, and where there are signs of possible
chop marks (arrows). The second category might be evidence of an
attempt to butcher the body before it had decayed. This theory is
suggested firstly by the symmetry of the lesions, and secondly by their
appearance. There is no sign of any splitting of bones for marrow.

vations. It is usually possible to decide with certainty
whether a lesion was inflicted before or after death
when there are visible signs of healing at the edges.
When there are no signs of healing, it can even in foren-
sic studies of bog corpses where skin and soft tissues
are preserved, however, be impossible to determine
whether a lesion was inflicted before or after death.
This was the case, for example, with the injured face of
the female body from Borremose (Andersen and Ger-
tinger 1982, 23 ff). Nor could it be determined with cer-
tainty when a lesion on a skeleton from Stenstrup Mose
on Zealand was inflicted. This skeleton also had a cord
round its neck when it was found, and also dates from
the neolithic (Bennike and Ebbesen 1985).

While discussing neolithic skeletons with lesions, a
find from Follenslev Mose near Holbak must be men-
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tioned. The find was excavated by C.J. Becker in 1947
and dated to the early neolithic (Rech 1979, 51f). CJ.
Becker interpreted the find as a ritual deposition of dis-
articulate human bones but without indications of can-
nibalism. The bones have recently been radiocarbon
dated to 1580 bc (= 1945 BC, recalibrated, K-3747), i.e.
the late neolithic period.

Most of the bones of the Fellenslev skeleton were
(according to the find description) in a disarticulated
state, and it was concluded that this must have oc-
curred in antiquity. It is also stated that some of the
bones are broken, and separated from their articular
ends, which was also believed to have happened in anti-
quity. Fig. 15 shows the many breaks in these bones.
The overwhelming majority were probably broken by
natural causes, such as pressure from the surrounding
deposits (a common cause of breakage). A few of the
breaks show traces of lesions, but the surfaces of the
breaks are remarkably pale, although they should be
darker if the lesions were inflicted in prehistory. There
are no clear sharp or smooth surfaces on the heads of
the femurs, and in several cases the points where
lesions might be expected are so badly preserved that
no observations can be made. Both femoral heads are,
however, fragmented in an unusual way, in a vertical
sagittal plane. Those parts of the acetabula (the pelvic
articulations of the femur) where one would expect to
find traces if lesions were inflicted with the soft tissues
present, are unfortunately so badly preserved that it
cannot be determined whether the parts are missing
due to lesions or bad preservation. 1t is, however, rare
for femoral heads to fragment in this way without a
reason.

Other bones of this skeleton do show lesions result-
ing from a sharp tool such as an axe. They are present
on both ulnas, on the rear, in a similar position on each
bone. On the right ulna the lesion is only about 20 mm
deep, while on the left it continues obliquely upwards
and ends on the lowest part of the humerus. The bones
of the arm must have been in their correct anatomical
positions, and the lesion must have been inflicted while
the soft tissues were still present. The arm has been cut
through, and one stump of bone (the upper part of the
ulna) was still present. There were also lesions on the
underside of the mandible, although less clear on one
side than on the other. The mandible had two almost
identical fractures uncharacteristic of natural break-
age.
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As shown above some traces of lesions are clearer
than others. What is interesting in this case is the sym-
metry with which they occur in three places on the ske-
leton from Follenslev. As the bones are stated to have
been found in considerable disorder, it seems unlikely
that a spade could have inflicted such symmetrical
damage. It is also clear that at least the bones of the
right arm must have been articulated when the damage
occurred. There are thus reasonable grounds to assume
that the lesions were all inflicted in prehistory, as the
excavator concluded. Many of the other breaks defini-
tely occurred after burial, due to pressure from the sur-
rounding deposits or some similar cause, and no traces
of the use of any weapon are visible.

The reason for the partial butchery of the individual
in prehistory must remain an open question for the
time being. The bones have been discussed with zoo-
logists, who regularly see the remains of prehistoric
meals in the form of animal bones from archaeological
sites. In their opinion there is no evidence that the
skeleton was butchered in order to be eaten. There is
thus nothing that indicates cannibalism in this case
either.

THE ARCHAEOLOGICAL INVESTIGATION

The peat diggers found a large lugged vessel between
the two skeletons. This was fragmented, but the work-
men succeeded in recovering most of the sherds. The
lugged vessel is thus nearly complete (fig. 16 a-b). It
consists of a neck 9 cm high and 11 cm wide, and nearly
cylindrical, and a sharply differentiated ovoid or glob-
ular body with a small basal surface. Seven heavy lugs
with narrow perforations are located almost on the
widest point of the belly. The upper third is decorated
with fine, low and broad vertical mouldings, placed at
approximately equal distances apart. The diameter is
about 34 cm, the height about 41 cm. There is one im-
pression of emmer (Triticum dicoccum, identified by Hans
Helbek).

Because of its shape the lugged vessel is dated to
early neolithic C, and is referred to the Virum group
(Ebbesen and Mahler 1979, 11 ff). It thus dates to the
same period as the skeletons. Unfortunately the pot
contains no preserved food remains which could be
radiocarbon dated. The question of whether it was
deposited at the same time as the two young people or

separately must therefore remain open. The probable
close biological relationship of the two individuals sug-
gests that there was a single deposition consisting of
one large storage vessel and the two young people. De-
position could, however, also have taken place as three
separate events with a few years between them.

There can be little doubt as to the sacred nature of
the find. The lugged vessel must be placed together
with the other Funnel Beaker culture pots found in
bogs, and at least as far as skeleton A is concerned we
are dealing with Denmark’s oldest documented human
sacrifice, carried out in early neolithic C around 3500
BC (recalibrated).

The finds described here are not the only ones from
the locality. In 1948-49 the neighbouring peat cutting
produced 10 goat skulls, a probable aurochs skull, and
three fragments of polished thin-butted axes. 300
metres further east in the bog a hoard originally con-
taining 13 large thin-butted axes of type I was found
(fig. 17 — Nielsen 1977: no. 14). This is one of the larger
known hoards of thin-butted axes, although it is prob-
ably a little older than the lugged vessel and the skele-
tons (Nielsen 1977, 72 ff).

A small neolithic site has been recorded immediately
west of the findspot, on the top of a small promontory
projecting into the bog. The finds are said to include
among other things heavy discoidal scrapers, and frag-
ments of thin-butted flint axes. It cannot be deter-
mined if the sacrifices were carried out from this site.
About 500 m to the north is a group of three megalithic
graves (fig. 2). A mound measuring 6 X 9 X 2 m con-
tains a dolmen oriented north-south, with the opening
to the south, built of three supporting stones and one
capstone. There was also a long dolmen, now com-
pletely destroyed, and a passage grave oriented NNW-
SSE with its passage to the ESE, originally with three
capstones. 700 m to the WNW is a long dolmen orient-
ed east-west, and 500 m beyond it in the same direction
was a destroyed “dolmen”. On the opposite side of the
boggy area, about 1 km to the south, was another mega-
lith, now destroyed. The placing of the sacrifice, the
settlement and the megaliths in the landscape is thus
that already well-known from early neolithic C (Ebbe-
sen 1982, 60). The votive offerings took place in the wet
area. The settlement was on the edge of this; and the
graves lay further back, towards the bottom of the
slope. In general the connection is clear, but no definite
link between the various finds can be documented. The
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Fig. 16. The lugged vessel from Sigersdal. Photo: L. Larsen; drawing: H. @rsnes.

exact chronological situation is also unclear in such a
case, where we could be talking in terms of years or
even months.

Bog finds of Funnel Beaker Culture pottery

The lugged vessel from Sigersdal Mose represents a
particular group of neolithic pottery, which first be-
came known through peat digging during and im-
mediately after the Second World War, via the so-
called “bog trips” organised by the National Museum.
The overwhelming majority of these finds were made
in the period 1940-55, while the number of finds from
for example the last century is very limited (fig. 22).
Finds from recent times are hardly known. The most
frequent depth under the bog surface at which they are
found is about 2.0 m, and the overwhelming majority is
below 1.5 m (fig. 20). Find frequency through time, and
depth of discovery, are very different from those of

thin-butted axes (fig. 26-27). This must result from a
combination of the depth in the wet area at which the
original depositions took place, and the depths at
which peat has been dug in recent times. The pots seem
to have been deposited in what was at the time open
water, while the flint axe hoards were placed on the
water’s edge. This is the cause of the difference in find
depth, and consequently also of discovery date.

In 1948 the neolithic bog pottery was studied in
depth by C.J. Becker, who published 152 finds in all
(Becker 1947). 110 other early and middle neolithic
finds, mainly small, can be added to this (catalogue II).
The discussion also covers 31 pots found in lakes, rivers
or the open sea. A total of 436 early and middle neo-
lithic pots are thus known from wet areas. In the follow-
ing they are dated according to the classic system of
neolithic chronology with some reservations towards
its earlier part (Ebbesen and Mahler 1979, 11 ff; Mad-
sen and Petersen 1982/83, 93 ff).
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Fig. 17. Hoard of thin butted axes found at Sigersdal. Photo: L. Larsen. 1:4.



The early neolithic A and B groups are represented
by 32 and 40 pots respectively. Over half the dated pots
come from early neolithic C and middle neolithic I,
which have yielded 109 and 72 pots respectively (fig.
21). This depositional practice stops almost complete-
ly during the period of the Blandebjerg style, and only
a few pots from bogs are known in the later middle neo-
lithic (MN II: 9; MN III/IV: 1; MN V: 4). From the later
periods of the neolithic, very few pots from bogs are
known (Davidsen 1976, 161 ff; Becker 1947, 119). A
number of Ertebglle vessels recovered from wet areas
are probably to be regarded as the predecessors of this
sacrificial practice (Ebbesen 1980, 12, note 3: also a pot
from Neverkzr Mose, E. Albrectsen 1974, fig. 8). The
deposition of pots in wet areas is thus a practice which
as far as the neolithic is concerned occurs mainly in
early neolithic C and middle neolithic I.

Geographically the new finds show a similar spread
to that published by C.J. Becker (fig. 18). There is no
reason to doubt Becker’s (1947, 270 ff) interpretation of
the finds as votive.

The selection of pottery used for the wet area sacri-
fices is relatively uniform (figs. 19, 21). In the early
neolithic, funnel and cylinder necked beakers pre-
dominate, followed by lugged beakers and bowls, and
(in early neolithic C) also lugged and collared flasks,
which also comprise an important part of the pottery
used as grave goods. In middle neolithic I, funnel and
cylinder necked beakers are still the most common
types, followed now by Troldebjerg bowls, while the
rest of the ceramic forms are only rarely used in wet
area sacrifices. In the later parts of the middle neolithic
the number of pots is so small that one cannot speak of
any regular votive practice.

Votive offerings of pottery of early and middle neo-
lithic date are known not only from wet areas, but also
from before the entrances of large dolmens and passage
graves. Such sacrificial layers have been studied several
times in recent years, so their composition is relatively
well-known (Kjzrum 1967, 9 ff; Jergensen 1977; Ebbe-
sen 1978, 1979). There are clear differences in the pot
types in the wet area and the megalith sacrifices. Clay
spoons make up about 10% of ceramic products in the
megalith sacrifices, but are never found in bogs. Footed
bowls are much more common in megalith sacrifices
than in wet areas. Funnel and cylinder necked beakers,
on the other hand, are rather more common in finds
from wet areas than from before megaliths. They are

Fig. 18. Distribution of bog finds of neolithic pottery found after 1946.

the most common type in both, but are not present in
the same proportions. In megalith sacrifices the funnel
and cylinder necked beakers fall clearly into two groups
with regard to height and rim diameter: very large
storage vessels, and relatively small ones for drinking.
In wet area finds of funnel and cylinder necked and
lugged beakers, the height and rim diameter do fall
within the same range of variation, but the commonest
rim diameter is about 20 cm, and a considerable num-
ber have diameters between 20 and 30 cm. These wet
area finds are typically medium sized, rather coarse
pots. Although the same pot types dominate wet area
and megalith sacrifices, therefore, there are some dif-
ferences between them. If the clear differences in the
choices of pot types and the chronological differences
are also born in mind, it is clear that the wet area and
the megalith sacrifices represent two different sacri-
ficial practices. It is natural to see the megalith sacri-
fices as an expression of ancestor worship. On the other
hand, the wet area sacrifices, probably involving food-
stuffs, most likely represent a fertility cult.
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Fig. 19. The quantity and date of the bog vessels of the TRB Culture in
Denmark.
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Fig. 20. Find depths of bog vessels.

Conclusion: Neolithic human sacrifice

The skeleton from Sigersdal Mose represents a parti-
cular type of find: a human, found in a bog, most com-
monly during peat cutting. The late bronze and early
iron age bodies have been objects of particular interest
{Glob 1965; Lund 1976; Thorvildsen 1952, 33 ff; Fi-
scher 1979, 7 {f; Ebbesen 1986).

The bog corpses are so well preserved purely because
they were deposited in acidic water with temperatures

MN.
I
EN.
(o]
EN.
B
EN.
] A
10
%’eﬂ%”m%
%%Qggzgi-igg
S (s [& (2% E.S>;
"=g§8§9_-gg
Ble 805322 815 25
AR AR RERE RERE
8|3 S EIRERLAE
EB"“" "
1{1{2}1 314|567 !8|l9l10

Fig. 21. The quantity of different types of vessels in the bog finds from
the early neolithic and the MN L.

below 4°C (Gregersen 1979, 45 ff). Bodies deposited in
these same bogs during the summer have almost com-
pletey disappeared. Finds of skeletons almost all come
from alkaline bogs.

There is a large number of skeletons from bogs
(Becker 1947, 274 f; 1971, 27 ff; Christensen 1967, 150
ff; Fischer 1979, fig. 2; Dieck 1965; 1972, 365 ff; Bennike
and Ebbesen 1985, 28 ff; Ebbesen 1986), and two more
skeletons are known from the wet area that yielded the
Sigersdal skeletons. Neither of these are dated, nor are
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most of the other 500 or so known from Danish bogs.

The best known find is that from Porsmose, in Toks-
vaerd parish. This is of a man 3540 years of age, who
has been killed by two bone-tipped arrows, which are
still lodged in his nasal fossa and sternum (Becker
1952, 25 ff). The skeleton has been radiocarbon dated
to 276090 be (K-3748). Like the Sigersdal individual,
the Porsmose man met a violent end, but in his case
there is no certainty of any cultic connection. He may
equally well have been killed by an enemy and there-
after disposed of in water.

The interpretation of a male skeleton found in 1941
in a small bog near Stenstrup dairy, Hejby parish, is
more certain. It had a rope round its neck, the other end
of which was attached to two large stones weighing 15—
20 kg, the rope being wound round them several times
(Bennike and Ebbesen 1985, 28 ff). This skeleton has
been dated to 1600£80 bc, i.e. to late neolithic C, and
most probably represents a human sacrifice.

The same is true of two early neolithic skeletons
found in 1946 at Bolkilde on the island of Als.

There may be another parallel in the find from Slude-
gards Semose in Frerup parish (Albrectsen 1954, 14 ff).
This is a large sacrificial find containing objects mainly
from the Funnel Beaker culture. There are also parts of
the skeletons of four individuals, including one skull
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which has clearly been struck on the temporal bone.
Neither radiocarbon nor pollen dates are available,
however.

Another group of bog finds comprises small heaps of
human and animal bones, occasionally also containing
chance admixtures of fragments of artifacts. Human
bones usually only form a minor part. There can be
little doubt that these depositions took place in connec-
tion with cultic activities — in this case presumably
feasts where humans made up part of the menu (Becker
1947,274 ff; Rech 1979, 48 fT; Ebbesen 1982, 75; 1986).

This practice is best documented from the early iron
age (Vestergaard Nielsen 1938, 297 ff; Kunwald 1949,
13ff; 1970, 48 ff; Becker 1971, 40, note 76; 1980, 219 ff;
J. and K. Ferdinand 1961, 47 ff; Simonsen 1953, 61 ff;
Struve 1967, 56 f; Jankuhn et al. 1958, 189 ff; Liversage
1980, 51 f; Albrectsen 1944, 241 ff; 1946, 448; 1949,
11ff; 1974, 85 f). A couple of finds may date from period
VI of the bronze age (Broholm and Fischer Meller
1934, 23 fI; Broholm 1946, M 215 a and M 221 a — the
find from Radbjerg Mose, Veggerlase parish (Broholm
1946, 171 ff) is too uncertain). Some finds of this type
are also known from the neolithic.

A find that has long been known must be mentioned
first, that from “Myrebjerg” near Nordenbro, Magleby
parish (Winther 1929, 51 ff; Broholm and Fischer-Mgl-
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Fig. 23. Neolithic pottery from bogs (catalogue 1). Drawing: H. Qrsnes. 1:4.
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Fig. 24. Neolithic pottery from bogs, continued. (Catalogue 1). Drawing: H. Orsnes. 1:4.
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Collared flasks 2|7 13 | 22
Lugged flasks 111|138 2 |17
Lugged jars 2 (1|4 9 (16
Funnel and cylinder- | 23 | 27 | 53 | 49 2 | 55 |200
Lugged beakes/bowisd 5 | 9 |24 | 4 11 |53
Funnel-necked bowlis| 1 3 1 5
Troldebjerg-bowls 10 10
Pedestal-bowls 2 2
Open bowls 1 6 |7
Shouldered bowlis 3|1 4
Pendant wessels 3|1 4
Beakers/bowls with
concav neck 4 7n
Bucket - shaped 2 2
wessels
Unidentified 8 1 65|74
Total 32 |40 (109| 72 9 | 1 4 |169|436

Fig. 25. The number of different vessel types in the bog finds from the
various periods of the TRB Culture (early and middle neolithic).

ler 1934, 23 ff; Skaarup 1985, 76 f). The heap of bones
includes elements from domestic cow, sheep, pig, horse
and human. The human bones come from at least five
different people: two children aged 34 years, two
young persons aged 15-20 years; and an adult woman
of about 25-30 years. All the bones are smashed. The
find was earlier dated to the bronze age (period IV
bronze items were found in peat from the same cut-
ting); but the find contains cord ornamented pottery
from early neolithic C/ middle neolithic I, and a radio-
carbon date has been obtained of 2690+320 bc (K-
3702). The find must thus date to early neolithic C.

A similar find is known from Follenslev, in Follenslev
parish (Becker 1945, 167 f; 1947, 275), and a couple of
other finds are described in the literature. C.J. Becker
interprets them as cultic food sacrifices, a view fol-
lowed by Rech (1979, 51 f) and which is also followed
here.

Fig. 26 (left): Depth of bog finds of hoards with thin-butted axes.

Fig. 27 (right): Year of discovery of bog finds of hoards with thin-butted
axes.

The Sigersdal find thus provides crucial new infor-
mation about prehistoric sacrificial practices. Human
sacrifices, most visible in the case of the bog corpses,
are not restricted to a short period in prehistory. They
are known from most millennia in prehistory, and
Sigersdal (the oldest find known so far) is only a few
centuries later than the introduction of a neolithic
economy.

Translated by Peter Rowley-Conwy

Pia Bennike, University of Copenhagen, Institute of Medical Anatomy
B, The Panum Institute, Blegdamsvej 3, DK-2200 Copenhagen N.
Klaus Ebbesen, University of Copenhagen, Institute of Prehistoric
Archaeology, Vandkunsten 5, DK-1467 Copenhagen K.



The String from Sigersdal Mose

by LISE BENDER JORGENSEN

Around the neck of the skeleton from Sigersdal Mose
was found the remains of a piece of string — in all prob-
ability the cord with which the victim was strangled.

According to the report, the string seems to have
been laid double, and twisted several times around the
neck of the deceased. A knot on the string is still to be
seen, but is probably partly undone: it may now at best
be termed a granny knot, and would not have been able
to hold anything (fig. 28-29). The string is now in 12
pieces, the longest fragment 30 cm, diameter 3 mm, It
is S-plied from three Z-spun yarns, and made of vege-
table fibres.

The date of the find, phase C of the Early Neolithic
(c. 3,500 BC), calls attention to the string; organic
material, especially textiles to which group the Sigers-
dal string must be assigned, from such an early date are
very rare. From North Europe only a small group of
Stone Age textiles can be listed: in Germany a Late
Neolithic find from Wiepenkathen, Kr. Stade in the
Elbe-Weser-Triangle and two pieces from Central Ger-
many, both belonging to the TRB culture, Spitzes Hoch
and Kreienkopp (v. Stokar 1938, p. 103, and Schlabow
1959); and from Denmark a small number of finds
dated to the Ertebolle culture or the Early Neolithic.

The three finds from the Ertebelle culture are Mslle-
gabet (Dejra) and Skjoldnas, both submarine settle-
ments off the coast of Ere (Skaarup 1980, 1981 and
1982), and a similar settlement at Tybrind Vig off the
west coast of Funen (Andersen & Bender Jorgensen
1985, Andersen 1985). The two sites from KEreg both
yielded pieces of string: Mgllegabet a float with a piece
of line still attached to it (Skaarup 1980, p. 6); Skjold-
nzs an eel spear wound with lashing (Skaarup 1981,
1982 p. 166); the Tybrind Vig site has yielded several
strings and plaits, together with fragments of fabric in
a technique best termed ndlebinding, i.e. a sewing techni-
que (Andersen & Bender Jorgensen 1985).

The Early Neolithic Period has up to now supplied
three sites: Tulstrup Mose, North Zealand (Becker
1947, p. 10ff) with several pieces of string, plaits and
fabrics in twined weave; Kongsted Lyng from South
Zealand (Becker 1947, cat. 89, p. 42) with a piece of
string, and finally the bog corpse of Sigersdal Mose.
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Fig. 28. Fragments of the string from Sigersdal Bog with knot.
Photo: L. Larsen. 1:2.

o

Fig. 29. Drawing of the “granny knot” from Sigersdal Bog.

The Sigersdal Mose corpse has been dated by the Car-
bon 14-method; the other finds here listed are all dated
by archaeological means, i.e. by accompanying arte-
facts. The Ertebeolle sites all belong to the phase Dyr-
holmen II (45004000 BC), the two Early Neolithic
sites to respectively phase B (Tulstrup Mose) and C
(Kongsted Lyng), i.e. within the chronological range of
4000-3400 BC. This means that all Danish samples of
Stone Age textile remains date within a thousand
years: appr. 4500-3400 BC; no samples from the re-
maining part of the Neolithic have yet been found (note
1); the next find is dated to phase 1 of the Bronze Age,
i.e. after 1800 BC (Bender Jorgensen 1986, cat. D:I:1).

Late Mesolithic/Early Neolithic textiles from Den-
mark are still rare and very much fragmented, and fall
into several categories such as string, plait and various
kinds of fabric. Some features, however, are consistent:
without exception all pieces have been identified as
made from vegetable fibres; and similarly, they are all
Z-spun (and sometimes consequently S-plied).

The next chronological group of Danish textile finds,
from the Early Bronze Age, are always made of wool.
They have S-spin as a normal feature; most fabrics have
S-spun warp, Z-spun weft, some have S-spin in both
systems. The latter combination becomes the rule in
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the Late Bronze Age and in the Pre-Roman Iron Age.

The vegetable fibres of the Stone Age textiles are
usually very much decayed and therefore they are diffi-
cult to identify according to species. Some fabrics, how-
ever, have been determined: Tulstrup Mose as lime
bast (Becker 1947, p. 10f); Tybrind Vig possibly as wil-
low bast (note 2); Skjoldnzs possibly as nettle (Skaarup
1982, p. 166). These identifications suggest that a wide
range of basts were exploited by the people of the Late
Mesolithic/Early Neolithic, most likely closely adjust-
ed to the individual purpose. Wool fibres have not been
found; considering the small sample of finds this may
be accidental, but it is more likely because woolly sheep
had not yet been introduced in North Europe in the pe-
riod in question. Sherratt has argued (1983) that wool
first was introduced in North and Central Europe in the
3rd millenium BC, probably in a Corded Ware Culture
context; this suggestion fits well into the pattern pre-
sented by the Danish material.

The second common feature of the Danish Stone Age
textile remains, the Z-spin, may perhaps be seen as a
feature of the vegetable fibres. In more recent times,
the preparation of wool and vegetable fibres demanded
very different sets of tools, and it seems a reasonable
interpretation that S-spin was introduced in North
Europe with the new fibre material.

The string fragments from Sigersdal may look rather
sorry and insignificant; but in connection with other si-
milar remains from the period around the transition
between the Mesolithic and the Neolithic they may be
fitted in as a useful piece in the great puzzle of Prehis-

tory.

Lise Bender Jorgensen, University of Copenhagen, Institute of Pre-
historic Archaeology, Vandkunsten 5, DK-1467 Copenhagen K.

NOTES

1. A find from Gksenbjerg on Funen, published by S. Miiller in 1913,
has often been quoted as a sample of linen cloth from the Early
Neolithic Period. In 1979, E. Munksgaard showed that the piece in
question was neither linen nor Neolithic (Munksgaard 1979).

2. Letter of 13/11-1985 from B. Lorentzen & A. M. Rardam, Danmarks
Farmaceutiske Hojskole, to Else @stergaard of the Textile Conser-
vation Laboratory of the National Museumn.
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Fig. 2 (sb = parish inventory number)

Respectively Stenlese parish, sb 88 (Kunwald 1949, 11 ff,
upper); sb 102 (surface find in private collection); sb 16 (NM
I A 49.327, B 15.326-27 and C 29.911-12. Aner and Kersten
1973, 89 ff); sb 17 (Langben Rises Grav, a passage grave com-
pletely destroyed in 1875, regarded by Miiller in the same year
as constructed under an artificial mound); sb 12 (Langben
Rises Dysse). In 1975 the long dolmen was surrounded by 32
kerbstones, of which 4 were to the east, 3 to the west. The
middle one of these was the highest. Towards the west end was
a chamber under a mound, constructed of 4 supporting stones
and one capstone. The chamber is said to have contained
human bones and a clay vessel, and stone implements near the
kerbstones); sb 45 (the dolmen “Lindebjerg”). Also Vekss
parish, sb 19 (Skadedyssen, a low mound surrounded by kerb-
stones and with 3-5 large stones in the centre). The other two
skeletons from the wet area are no. 90 in Stenlsse parish (NM
Ij. 632/44) and no. 42 in Vekse parish (NM I j. 589/46, a
woman of 2030 years, lying on her back with her head to the
northeast).

Fig. 17 (sb = parish inventory number)

The hoard from Sigersdal, Stenlese parish (sb 88). NM A
40.250-61. Kunwald 1949, 3 ff; Nielsen 1975, list I no. 14. The
find was made during peat cutting in 1942. The axes lay close
together, about 1.5 m deep, near the northern edge of the bog.
It was not observed how they lay. The find originally consisted
of 13 axes, of which only 12 were handed over: 1) a heavy flint
axe, polished on all surfaces, with a sharp butt. The edge
shows traces of use, and there is a “gringing error” on one of
the broad surfaces. The edge is secondarily reworked, maybe
after being damaged. Length 16.5 cm, edge width 7.8, butt in-
dex 6.0 X 2.4 cm, greatest thickness 3.3/9.5 (2.6) cm, weight
625 g. 2) a heavy flint axe, polished on all surfaces, with un-
worked butt. There is an area of cortex on one of the broad sur-
faces. Length 24.5 cm, edge width 6.9 cm, butt index 4.7 X 2.0



cm, greatest thickness 3.0/13.2 (1.5) cm, weight 700 g. 3) a
heavy flint axe, polished on all sides, with a sharp butt. Length
26.8 cm, edge width 6.7 cm, butt index 4.4 X 2.5 cm, greatest
thickness 3.4/13.0 (1.5) cm, weight 875 g. 4) a heavy thin but-
ted flint axe with sharp butt, polished on all surfaces. One
broad surface has large unpolished areas. The corners of the
edge have been damaged, probably in recent times. Length
24.6 cm, edge width 7.0 cm, butt index 3.7 X 2.5 cm, greatest
thickness 3.3/12.3 (1.6) cm, weight 810 g. 5) a heavy thin
butted axe with sharp, worked butt, polished on all surfaces. It
seems unused. Length 29.2 cm, edge width 6.6 cm, butt index
4.3 X 2.2 cm, greatest thickness 3.3/14.5 (1.8) cm, weight 975
g. 6) a heavy thin butted flint axe with partially worked butt,
polished on all surfaces. It seems unused. Length 33.1 cm,
edge width 5.5 cm, butt index 4.1 X 2.6 cm, greatest thickness
3.5/16.5 (2.0) cm, weight 1200 g. 7) a heavy thin butted flint
axe with sharply worked butt, polished on all surfaces. It
seems unused. Length 31.5 cm, edge width 7.1 cm, butt index
4.8 X 2.2 cm, greatest thickness 3.3/16.0 (1.6) cm. 8) a heavy
thin butted flint axe with sharply worked butt. The piece is
polished on all surfaces, but not at the base near the butt.
Length 28.8 cm, edge width 6.8 cm, butt index 4.3 X 2.1 cm,
greatest thickness 3.5/19.3 (1.6) cm, weight 975 g. 9) a heavy
thin butted axe with sharp butt, polished on all surfaces.
There is a little cortex at the butt. One corner of the edge has
been removed by retouch. Length 32.7 cm, edge width 6.4 cm,
butt index 4.7 X 2.1 cm, greatest thickness 3.7/17.5 (2.1) cm.
10) a heavy thin butted axe with sharp butt, polished on all
surfaces. There is a patch of cortex on one of the broad sur-
faces. It appears to be new; one corner of the edge has been
damaged in recent times. Length 26.2, edge width 6.6 cm, butt
index 4.7 X 2.3 cm, greatest thickness 3.6/14.7 (1.8) cm,
weight 800 g. 11) a heavy thin butted axe with sharply worked
butt, polished on all surfaces. It seems new. Length 29.4 cm,
edge width 6.8 cm, butt index 5.0 X 2.4 cm, greatest thickness
3.3/15.6 (1.6) cm, weight 1000 g. 12) a heavy thin butted flint
axe with flat, worked neck, polished on all four surfaces. There
is a patch of cortex on one broad surface. The piece seems
new. Length 28.9 cm, edge width 7.3 cm, butt index 5.6 X 2.3
cm, greatest thickness 3.2 X 15.0 (1.6) cm, weight 1025 g.

Figs. 23-24. Pots found in bogs.

1. Rudegird, Munkebjergby parish. NM A 50.623. Refer-
ence: below, list I, 49. Most of a shouldered hanging vessel
with only one lug preserved. There are 4 or 5 stamped
chevrons under the rim, and under these rows of vertical
double chevrons on the upper part of the neck. The same
is found on the lug. On the shoulder and at the base of the
neck is a row of 3 standing triangles, surrounded by short
stokes to the sides. The upper part of the belly is decorat-
ed with groups of vertical incised lines. Rim diameter 12.5
cm, height 18 cm,

2. Torbenfeldt Mose, Temmerup II, Undlose parish. NM A
39.666. Reference: Becker 1947, no. 36.2. Sherd of un-
decorated lugged beaker with one lug preserved at the
transition from neck to belly. Repair hole under the rim.
Rim diameter c. 22 cm.

10.
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. Magleby Lyng I, Magleby parish. NM A 39.329 c. Refer-

ence: Becker 1947, no. 80.7. Sherd of lugged funnel beaker
(type C). On the belly are broad groups of vertical lines,
interspersed with narrow smooth areas or rows of vertical
incisions. On the neck is a design probably consisting of
hanging triangles on one side, bounded by a row of round
impressions. The decoration is carried out with whipped
cord.

. Sperrestrup, @lstykke parish. NM A 41.674. Reference:

below, list I, 13. A nearly complete funnel beaker with
short, offset neck and high rounded belly. There are obli-
que incisions on the outer part of the rim. On the belly are
vertical strips, interrupted in five places by vertical rows
of oblique strokes. Height c. 9.7 cm, rim diameter 9.2 cm,
basal diameter 3.5 cm.

. Salpetermosen, Frederiksborg Slots parish. NM A 41.161.

Reference: Becker 1947, no. 10.3. A nearly complete mini-
ature funnel beaker (type B). The neck is funnel shaped,
with marked transition to the round belly. Under the rim
is a horizontal row of faint seicircular impressions. Height
8.5 cm, rim diameter c. 8.0 cm.

. Jordlese Mose V, Jordlese parish. NM A 40.215. Refer-

ence: Becker 1947, no. 59.4. Two sherds of a funnel beaker
(type C). There is a lip around the rim, with nail impres-
sions in it. On the upper part of the belly are spaced, ver-
tical three-dimensional mouldings, and between them
vertical incised lines to cover the spaces. Rim diameter c.
23 cm.

. Temmerup Mose III, Undlese parish. NM A 42.049. Re-

ference: below, list I, 28. A complete funnel beaker, with a
hint of a lip on the funnel shaped neck, the transition to
the rounded belly being not strongly marked (type C). On
the upper part of the belly is a decoration of coarse vertical
lines. Height 27.5-28.5 cm, rim diameter 30-31 c¢m, basal
diameter 10.0 cm.

. Maglelyng III, Stenmagle parish. NM A 47.408. Refer-

ence: below, list I, 52. Most of an undecorated lugged
beaker with flat base and originally 6 lugs c. 9.0 cm above
the base. Height 28.0 cm, basal diameter about 8.0 cm.

. Rarlykke Mose I, Tryggelev parish. NM A 8231. Refer-

ence: Becker 1947, no. 123. Parts of a Troldebjerg bowl,
originally with two double lugs opposite each other on the
upper part of the belly. The neck is slightly concave, the
transition to the belly abrupt. On the neck are 8-9 hori-
zontal rows of crescentic incisions. On the belly is a repe-
titive design of vertical triple bands, the middle filled with
zipper motif, the outer ones with cross hatching. The de-
coration continues up over the lugs. Rim diameter c. 29~
30 cm, height 21 cm.

Salpetermosen, Frederiksborg Slots parish. NM A 41.161.
Reference: Becker 1947, no. 10,3. Fragments of a funnel
bowl with smoothed surface, short funnel shaped neck,
and with its maximum diameter at a point high on the
belly. Under the rim and on the upper part of the belly are
respectively 2 and 1 rows of horizontal, stamped chev-
rons. On the neck are alternating areas of smoothed sur-
face and cross hatching. On the inside are two horizontal
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rows of vertical, stamped strokes. The belly is decorated
with alternating zones of vertical cross hatching, zipper
motif and smoothing. One of the cross hatched zones is
topped by a smoothed hanging triangle. Rim diameter
27.5 cm, height 17 cm.

11. Jordlese Mose XXI, Jordlese parish. NM A 40.220. Re-
ference: Becker 1947, no. 75. Sherd of an open bowl with
evenly convex sides and rounded base. Height c. 7.2 cm,
rim diameter 26.0 cm.

12. Sslperup Mose I, Snesere parish. NM A 39.654. Refer-
ence: Becker 1947, no. 92. Most of an undecorated col-
lared flask, with the neck broken off. The belly is nearly
biconical, the upper part being higher, and with a flat
base. There is a collar on the lowest part of the neck.
Height 13.0 cm, basal diameter 3.0 cm, greatest diameter
11.0 cm, collar diameter 6.0-6.8 cm.

13. Gerrild, Gerrild parish. NM A 39.154. Reference: Becker
1947, no. 34. A nearly complete undecorated collared
flask, with nearly globular belly and cylindrical neck, in
the middle of which is the collar. The belly/neck transi-
tion is gentle. Rim diameter c. 3.2 cm, height 15.0 cm, col-
lar diameter 6.0 cm.

14. Jordlese Mose III, Jordlgse parish. NM A 40.626. Re-
ference: Becker 1947, no. 57. Most of a funnel beaker with
smoothed surface, flat base, and evenly curved transition
from neck to belly (type B). Under the rim are 1-3 skilfully
executed horizontal lines of whipped cord impression.
Height 26-27 cm, rim diameter c. 25.0 cm.

15. Magleg, Stenlille parish. NM A 49.256. Reference: below,
list I, 25. A slightly crooked funnel beaker (type A), almost
complete. The short neck is considerably offset from the
belly. The base is flat. There are two horizontal rows of
finger impressions under the rim. Rim diameter c. 3940
cm, basal diameter c. 11 cm, height c. 32 cm.

Catalogue I1

Early and middle neolithic pottery found in wet areas

A review of the finds up to 194647 is given by Becker (1947,
10 ff). This can still be used, although as mentioned pot nos.
25; 62,2; 95,1; 137; 142, 3—4; and 149 date to later parts of the
neolithic, and nos. 55,3; 61,1; 95,3—4; and 142,5 (in part) can
only be dated to the neolithic in general. More recent work on
pottery also means that a few finds must be redated and a few
other changes made to Becker’s list. Thus nos. 74,6-7; 88,2-3;
and 135,4-5 represent only a single pot, the latter two respec-
tively a hanging vessel and a lugged bowl. No. 125 represents
2 different lugged beakers, while no. 142 also includes frag-
ments of two funnel beakers, one dated to early neolithic C.
Find no. 7 comprises 12 different pots in all, one an unde-
corated lugged vessel.

Nos. 4,2; 36,2 and 37,2 are lugged beakers, as are nos. 110
and 152 which Becker called lugged vessels. Nos. 145 and 151
are funnel beakers, while no. 130 is a cylindrically necked

beaker; no. 108 is however a funnel bowl. Nos. 66,9 and 83,6
are Troldebjerg bowls; no. 54 is a lugged bowl; no. 80.1 is a
hanging vessel; no. 83,2 a middle neolithic II beaker with con-
cave neck; no. 62,6 a bucket-shaped pot; and no. 102,2 an un-
determinable pot.

Nos. 41,46 and 122,1 must belong to the A group; 10,1-2;
35; and 127 to the B group; nos. 12; 44,1; 102; 124,2; 141; and
159,4 to the C group. No. 122,2 can be dated to early neolithic
C/middle neolithic Ia; nos. 1,3; 28,2; and 59,2 to early neo-
lithic C/middle neolithic I. Nos. 93, 104, 108 and 131 can be
dated to middle neolithic I, and no. 62,6 to MN V. Nos. 20;
37,2; 40; 43; 48,2; 51,4; 52,3; 59,5; 62,3-5; 63; 66,3; 68,2; 69,2;
70,1-2; 72,1; 73; 75; 76,2; 79; 83,3—4; 90; 101; 110; 120; 135,2;
145; and 151 are so uncharacteristic as to be dated to any of the
period’s styles or phases.

A number of other finds have appeared. Some from Amosen
have been published by Troels-Smith (1953, figs. 10-14). 110
other finds were also made up to 1980. (In the following sb =
parish inventory).

1. @verup Mose, Esbgnderup parish (GIM O 1320). Fun-
nel beaker with vertical bands on the belly (type C). Bog
find.

2. @verupgird, Esbenderup parish (GIM O 1252). Funnel
beaker with pricked decoration at the neck/ belly transi-
tion (type C/D). Bog find.

3. Tisvilde Bymose, Tibirke parish (GIM O 1022). Unde-
corated funnel beaker (type B). Found in the bog with
two other pots. They stood upright, 10-15 cm apart.

4. Manderup Segard, Skibby parish (sb 60 - NM A 35.562—
65 and A 41.169).

(a) undecorated collared flask (early neolithic A?).

(b) funnel beaker with pricked decoration under the rim
(type A or Svaleklint group). Found in a natural shell
bank at different times. Animal bones and a fragment of
amber were found with (a).

5. Manderup Segard II, Skibby parish (sb 58, - NM A
44.483-84). Two undecorated funnel beakers (type A).
Found during shell digging.

6. Salpetermosen II, Frederiksborg rural parish (private
ownership, NM j. 453/61). Funnel beaker with vertical
bands on the belly, and lines of chevrons under the neck
(type D). Found in bog.

7. Roskilde Fjord, near Krp. Frederiks Bro, Frederiksund
(NM A 49.576). Undecorated lower part of pot (un-
dated). Found during shell digging.

8. Sperrestrup Mose, Jorlunde parish (NM A 42.168). Frag-
ments of a funnel/lugged beaker, decorated with wound
cord impressions (type C/D). Found in a bog, which has
also yielded human bones.

9. Roskilde Fjord I-II, off Kelholmen or Marbzk, Oppe-
Sundby parish (sb 15-16 and 23. NM A 44.730-37, A
44.729, A 49.680, A 50.419, A 50.438).

(a) a small, undecorated funnel beaker (type A).

(b) a magnum funnel beaker, with horizontal chevrons
on the neck, groups of vertical lines on the belly, and a
three-dimensional moulding on the neck/belly transi-
tion (type D).
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11.

12.

13.

14.

15.

16.

17.

18.

(c) a funnel beaker with horizontal chevrons on the neck
and vertical bands on the belly (type D).

(d) similar funnel beaker (type D).

(e) neck fragment of a funnel beaker with horizontal
chevrons under the rim and at the bottom of the neck
(type D).

(f) Cylinder neck beaker (?), decorated on the neck and
belly with identical designs of alternating vertical and
horizontal lines (Svaleklint group).

(g) Undecorated lugged beaker with 4 lugs at the neck/
belly transition (type B).

These pots were found at various times during shell dig-
ging in a quite large area of the fjord, along with 3 flint
axes, a chisel and a blade. The find is in private hands.
Reference: Davidsen 1983, 127 f.

Gl. Strandvej 440, Egesbxkvang parish (FLE not num-
bered). Funnel beaker with vertical bands on the belly
(type C). Found in a layer of peat near 12 blades and a
thick butted axe. Reference: Anon. 1962, 4 (illustration).
Stenlille Mose, Stenlese Parish (sb 97, privately owned,
not seen). Fragments of a funnel beaker with vertical
bands on the belly and pits under the rim (type D?).
Found in bog.

Sigersdal Mose, Stenlese parish (sb 110,—- NM A 44.101).
Undecorated lugged vessel (type C). Found during peat
digging. Animal bones were found in the vicinity, and
two human skeletons, see the present article.
Sperrestrup, Qlstykke parish (NM A 41.673-74).

(a) fragments of a magnum funnel beaker with pricked
decoration below the rim (type A).

(b) small funnel beaker with strokes on the rim and verti-
cal bands on the belly, interrupted in places by vertical
lines with transverse strokes. Found in peat digging to-
gether with a thick butted axe and the handle of a dagger.
The objects were found c. 2.5 m deep, spread over an
area about 10 m across. Reference: Ebbesen and Larsen
1978, fig. 13.1, note 7. — above, fig. 23.4.

Ejby Mose, Ejby parish (sb 3 — NM A 42.050). Sherd of
undecorated magnum lugged beaker (undated). Found
by itself, about 2 m down in the bog. Reference: Ebbesen
and Larsen 1978, note 20, fig. 13.2.

Toftegard, @Orsted parish (sb 5~ NM A 47.391). Two un-
decorated body sherds (undated). Found 1 m deep in a
bog.

Senderse Mose, Varlgse parish (private ownership, NM
J- 692/42, not seen). Funnel beaker with vertical bands on
the belly and chevrons under the rim (type D). Found
during peat cutting.

Skatholm, Verlese parish (NM A 38.869). 22 unde-
corated body sherds (undated). Found in peat from the
farm.

Posemandens Hus, Gentofte parish (NM A 33.817a).
Fragment of funnel beaker with vertical bands on the
belly and pricked decoration under the rim and at the
neck/belly transition (type D). Found together with
some animal bones in spoil removed from a ditch
through a bog.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
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Harrestrup River, Vigerslev parish (NM A 39.280). Frag-
mentary funnel beaker with vertical bands on the belly
(type C/D). Found during cleaning of the river.
Fazllesskovgard, Buerup parish (sb 101, NM A 46.136—
39).

(a) fragment of a lugged flask with vertical bands on the
belly.

(b) ielly sherd with vertical three dimensional mould-
ings.

(c)glug with three dimensional mouldings, possibly from
the same pot as (b).

Found in a small bog together with an unpolished flint
axe.

Langedamsgard, Ulstrup, Gerlev parish (KAM 10.931).
(a) an undecorated neck sherd.

(b) a fragment of an undecorated lugged bowl (type B).
Both found during digging in the bog.

Sendered Mose, Rerslev parish (sb 55, - NM A 43.327).
Funnel beaker with two horizontal lines of cording under
the rim (Svaleklint group). Found during peat digging.
Reference: Becker 1949, 11).

St. Amose, Nidlese parish (NM A 39.855). Neck/belly
sherd decorated with horizontal rows of round impres-
sions (Svaleklint group?). The pot was complete when re-
moved from the bog.

Skuerup Mose, Stenlille parish (sb 35, - NM A 43.009).
Lugged vessel, with whipped cord decoration under the
rim and on most of the belly. Found during peat cutting,
over 1 m deep. Reference: Ebbesen and Mahler 1979,
note 74, fig. 19.1).

Magleg, Stenlille parish (NM A 49.256-57).

(a) magnum funnel beaker with two horizontal rows of
finger impressions under the rim (type A).

(b) undecorated, crudely made open bowl (undated).
Found during peat cutting close to each other. Refer-
ence: above, fig. 24.15.

@garde, Undlese parish (sb 57, - NM A 42.704-5).

(a) funnel beaker with vertical bands on the belly and
chevrons under the rim (type D).

(b) fragment of a Troldebjerg bowl, with horizontal lines
below the rim, and under these zones of cross hatching
and crescentic impressions (middle neolithic Ib).
Found c. 7 m from each other in the spoil thrown up from
a drainage ditch.

St. Amose, Undlese parish (sb 59, - NM A 43.320-26).
(a) fragmentary funnel beaker with horizontal lines of
cording under the rim (Svaleklint group).

(b) undecorated beaker with concave neck.

(c) sherds of undecorated open bowl with convex sides.
(d) undecorated sherds of pot with concave neck.
Found during digging of drainage ditches, together with
an axe haft and a human skeleton. Reference: Becker
1949, fig. 7-8.

Temmerup Mose III, Undlase parish (NM A 42.049). A
magnum funnel beaker with vertical bands on the belly
(type C). Found during peat digging, standing close to
several other pots, not preserved.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

Asnas, Asnzs parish (sb 393 - NM j. 1003-75 not seen).
An early funnel beaker found during peat digging.
Veddinge Mose, Firevejle parish (sb 496, NM A 49.458).
A funnel beaker with strokes on the rim and vertical
bands on the belly (type C). Found on the surface of the
bog, at a spot where peat had been dug earlier.

Holte, Grevinge parish (sb. 284 - NM A 46.310). Rim
sherd of funnel beaker with vertical three dimensional
mouldings under the rim (undated).

Fallenslev, Follenslev parish (sb 99 - NM A 42.166-67).
About 30 undecorated sherds, probably from a funnel
beaker. Found in a small bog; 30 m away a heap of bones
was found, consisting of human bones and the skull of a
goat.

Sandhuse Mose, Jordlese parish (sb 105-NM A 42.026-
27a).

(a) fragment of a funnel beaker with vertical bands on the
belly (undated).

(b) fragment of a funnel beaker with undulating beading
under the neck and vertical bands on the belly (type D).
(c) sherd of funnel beaker with groups of vertical lines
and three dimensional mouldings on the belly (un-
dated).

Found together with a few pieces of flint, including a
blade, within an area 10 m across which contained many
sherds.

Jordlase Mose XXIII, Jordlese parish (sb 84 — NM A
41.714). Body sherds of funnel beaker (?) with vertical
bands (undated). Found about 2 m deep, during peat
digging.

Jordlese Mose XXIV, Jordlgse parish (sb 85 - NM A
42.023). Sherd of undecorated pot (early neolithic).
Found c. 2 m dow, during peat digging.

Jordlese Mose XXV, Jordlese parish (sb 93 - NM A
41.896). Fragment of undecorated funnel beaker (un-
dated). Collected from a 5 m? area in the bog.

Jordlese Mose XXVI, Jordlgse parish (sb 97 - NM A
42.031). Two undecorated body sherds from different
pots. Found during peat cutting.

Jordlese Mose XXVII, Jordlese parish (sb 99 - NM A
42.030). Fragment of pot with applied boss under the
rim, with a finger impression in it (undated). Found
about 0.7 m down in the bog.

Jordlase Mose XXVIII, Jordlase parish (sb 100 - NM A
42.028-29).

(a) most of an undecorated lugged beaker (early neo-
lithic).

(b) sherd of pot with round impressions below the rim
(middle neolithic I/II?).

Found in a restricted area during harrowing.

Jordlese Mose XXIX, Jordlase parish (sb 116 - NM A
42.835). Undecorated pot base. Found during peat dig-
ging.

jorglasc Mose XXX, Jordlese parish (KAM, not num-
bered). Fragmentary funnel beaker with pricked decora-
tion under the rim (early neolithic A). Bog find.
Jordlese Mose XXXI, Jordlese parish (NM A 42.706-7).

43.

45.

47.

48.

49.

50.

51.

(a) funnel beaker with chevrons below the rim, and verti-
cal bands of the belly (type D).

(b) fragmentary funnel beaker with horizontal oblique
strokes below the rim and vertical groups of lines on the
belly (type D).

(c) rim sherd of funnel beaker with vertical strokes under
the rim (undated).

Found during peat digging, with an animal bone said to
have been inside (a). The pots were near the base of the
peat, in a layer with small mussel shells.

Jordlese Mose XXXII, Jordlese parish (NM A 45.889).
Rim sherd of funnel beaker with horizontal lines of cord-
ing under the rim (undated). Found during peat digging.

. Jordlese XXXIII, Jordlese parish (NM A 49.258). Fun-

nel beaker with oblique strokes under the rim and groups
of vertical lines on the belly (type D). Found during peat
digging together with a large number of other pots, all
now lost.

Kundby Mose, Kundby parish (NM A 47.959). Fragment
of cylinder neck beaker with round impressions under
the rim and vertical bands on the belly (middle neolithic
I). Found during harrowing.

. Arnakkegird, Svinninge parish (NM A 41.670-72).

(a) undecorated funnel beaker (type B).

(b) neck sherds of funnel beaker with pricked decoration
under the rim (undated).

Found during digging for shells, about 15 m apart. Re-
ference: Becker 1949, fig. 4.

Svinninge Vejle, Svinninge parish (private collection, to
be published by K. Davidsen, to whom thanks are due for
the information). Sherd of lugged beaker (?), decorated
with horizontal rows of vertical strokes and rectangular
impressions (Svaleklint group). Found during shell dig-
ging.

Suserup, Lynge parish (sb 63 — NM j. 627/53 not seen).
A collared flask, found in peat cutting.

Rudegird, Munke-Bjergby parish (NM A 50.623). Hang-
ing vessel (middle neolithic III). Found in peat during
ploughing of a patch of bog. Reference: above, fig. 23,1.

Maglelyng I, Stenmagle parish (sb 221 - NM A 49.818-
20).

(a) funnel beaker, decorated with a horizontal row of
pricked decoration under the rim (type A).

(b) funnel beaker, decorated with two horizontal rows of
faint pricked decoration under the rim (type A).

(c) Most of an undecorated lugged vessel with four lugs,
opposite each other at the height of maximum diameter
(type B).

Found in peat digging. (b) and (c) were about 1 m down
and c. 4-5 m apart, with the funnel beaker on one end of
a split piece of wood. At its other end were some goat
bones. (a) was found where harrowing had been carried
out,

Maglelyng II, Stenmagle parish (sb 216 — NM A 44.340-
43).

(a) funnel beaker with vertical bands on the belly (type
C).
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53.

54,

55.

56.

(b) funnel beaker with horizontal rows of vertical strokes
under the rim (type B).

(c) funnel beaker decorated with cord impressions; cres-
cents under the rim, vertical lines on the belly (type C).
(d) sherd of undecorated lugged beaker (undated).

(e) sherd of lugged flask (?) with three dimensional
mouldings on the upper part of the belly.

(f) sherd of an undecorated lugged vessel (undated).
(g-h) three undecorated body sherds of at least two ves-
sels. Traces of lugs are visible on two of them.

The near complete pots were standing close together,
with the sherds a few metres away. Reference: Ebbesen
and Mabhler 1979, note 78, fig. 20-22.

Maglelyng I11, Stenmagle parish (sb 216 - NM A 47.408—
13).

(a) lower part of an undecorated lugged vessel.

(b) c. 13 sherds of a funnel beaker with three dimensional
mouldings under the rim.

(c) rim sherds of a pot with a horizontal row of pricked
ornamentation under the rim (undated).

(d) two sherds, possibly from a funnel beaker with two
horizontal lines of cording under the rim (undated).

(e) three sherds, possibly of a funnel beaker. Under the
rim are two rows of pricked impressions, under which are
vertical rows of the same (undated).

(f) sherds, including a rim sherd, possibly of an unde-
corated funnel beaker (undated).

(g) undecorated neck/belly sherd from a pot with con-
cave neck (undated).

(h) undecorated rim sherd of (?) funnel beaker (un-
dated).

(i) neck/belly sherd of a (?) funnel beaker (undated).
(-k) a rim sherd, 3 base sherds and about 140 unde-
corated body sherds, representing at least two more
pots.

Found dispersed in a restricted area of peat litter.
Maglelyng IV, Stenmagle parish (sb 216 - NM A 44.344—
47).

(a) undecorated fragment of a lugged vessel (undated).
(b) rim sherds of a funnel/cylinder necked beaker with
short strokes under the rim.

(c) fragments of undecorated pottery.

Found during harrowing, together with a stone axe and
a flake axe, on the surface.

Maglelyng V, Stenmagle parish (sb 240 - NM A 45.154).
Rim sherds of a funnel beaker; under the rim is a hori-
zontal row of beading with finger impressions (undated).
From the bog.

Broby Mose, V. Broby parish (NM A 34.513-16). A lug-
ged beaker, with horizontal and vertical lines under the
rim, only vertical ones on the belly, all in whipped cord
(type C). Found in a bog together with a thick butted axe
and two axe roughouts.

Herse Mose, Jystrup parish (sb 7 — private collection,
NM j. 713/56). A undecorated lugged beaker (type A).
Reference: Ebbesen and Mahler 1979, note 45, fig. 16.
Found during peat digging.

57.

58.

59.

60.

61.

62.
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Serbylille Mose III, Sludstrup parish (SAM 400). Funnel
bowl, decorated under the rim with a band of chevrons,
and below this chevrons in stab-and-drag technique. On
the belly are vertical groups of lines, alternating with
vertical rows of pricked decoration (middle neolithic I).
Found lying on its side at the bottom of the peat layer.
Reference: Ebbesen 1971, 19 ff, fig. 1 (the drawing shows
the reconstructed pot, and is not precisely accurate as it
was one of the first drawings of an artifact I ever did).
Nr. Mern, Mern parish (sb 60 - NM A 42.696). Funnel
beaker, decorated on both neck and belly with a design of
horizontal and vertical lines in stab-and-drag (Svaleklint
group). Found by itself in a bog, although c. 10 m away 4
sheep skulls were found.

Kulsg, Vordingborg rural parish (sb 89 - NM A 42.697-
703).

(a) lugged beaker with lugs under the rim. Decorated
with cord impressions under the rim and on the upper
part of the belly, mainly in the form of vertical lines (type
C).

(b) fragment of a funnel/lugged beaker, decorated on the
belly with vertical lines and on the neck with a row of
chevrons, formed with whipped cord (type C).

(c) three neck sherds, decorated with shipped cord im-
pressions.

(d) neck/belly sherd of a pot decorated with vertical lines
of stab-and-drag.

Found together with a bone point, spread out over a
patch of bog which had earlier yielded an unpolished
thin butted axe and a thick butted hollow ground axe.
Reference: Ebbesen and Mahler 1979, note 79, fig. 23.
Lilliendal, @. Egesborg parish (NM A 39.974). 4 unde-
corated body sherds of a (?) funnel beaker. Found to-
gether with some animal bones in a small bog.
Havnelev, Havnelev parish (sb 14 a — NM 50.348). Fun-
nel beaker with pricked decoration in the rim, and verti-
cal bands on the belly (type C). Found in a depression.
Sigerslev Mose, St. Hedinge parish (sb 36 - NM A
42.051-57).

(a) lugged flask with vertical three dimensional mould-
ings on the belly (type C).

(b) fragment of a lugged flask with vertical three dimen-
sional mouldings on the belly (type C).

(c) fragment of lugged beaker, decorated on the neck
with horizontal zones of vertical strokes alternating with
round pricked decoration (Svaleklint group).

(d) body sherd of a vessel decorated on the belly with
vertical lines of whipped cord impression (early neolithic
Q).

(e) fragment of undecorated lugged vessel (undated).
(f) undecorated rim sherd.

(g) body sherd (of lugged beaker?) decorated with whip-
ped cord impressions (early neolithic C).

(h) 2 sherds, possibly from an undecorated lugged vessel
(undated).

(i) undecorated rim sherd.

() 3 undecorated neck sherds from one pot.
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

(k) 2 undecorated basal sherds, 2 undecorated neck
sherds, one body sherd, 1 ribbon shaped lug and 18 unde-
corated body sherds, from at least one more pot.

Found near the northern edge of the bog. There was a
dug out canoe surrounded by branches, stones and pot
sherds.

Tryggevalde River, Praste county (K@M, not num-
bered). Fragment of funnel beaker with vertical bands on
the belly (type C). Found in the river.

Ravnstrup, Glumsg parish (NM A 44.769). Fragment of
a funnel beaker (type A). Found in a small bog.
Skerringe Lyng, Falkerslev parish (sb 4 - NM A 42.063—
64).

(a) fragment of lugged beaker, decorated on the neck and
belly with double cord impressions (type C).

(b) fragment of funnel beaker, decorated on the belly
with vertical rows of whipped cord impressions (type C).
Found during peat digging. Reference: Ebbesen and
Mabhler 1979, 81, fig. 25.

Serup Mose, Ostofte parish (LSM 859-61).

(a) funnel beaker with vertical bands on the belly (type
C).

(b) funnel beaker with finger impressions on the lip and
groups of vertical lines on the belly (type C).

(c) fragment of funnel beaker with vertical bands on the
belly (type C).

Found at the bottom of the bog. Reference: Boyhus 1972,
11, fig.

Humblemosen, Slemminge parish (sb 25 — NM A
45.190). Funnel beaker, decorated on the belly with
whipped cord impressions (type C). Found during peat
digging together with the sherds of another pot. Refer-
ence: Ebbesen and Mahler 1979, fig. 24, note 80.
Slemminge, Slemminge parish (LSM 23.191). An unde-
corated cylinder necked beaker/bowl (type B). Found
during peat digging in a bog.

Redby Fjord, Maribo county (LSM 1992). Fragment of
collared flask with vertical bands on the belly (type C).
Found in a drained area of the fjord.

Anderup, Lumby parish (sb 27 — NSM 9776). Funnel
beaker with round pits under the rim, and groups of ver-
tical lines on the belly (type D). Found at the base of a
drained bog. Reference: Albrectsen 1974 fig. 10.

Klinte Strand, Klinte parish (FSM, K. Ehlers’ collection
nos. 1360 and 2026-28).

(a) neck/belly sherd of a funnel beaker with vertical lines
of twisted cord impressions (type C).

(b) belly sherd of vessel decorated with groups of vertical
lines and feather patterns in stab-and-drag, and hori-
zontal chevrons below (middle neolithic II?).

Gamborg, Gamborg parish (sb 12 — private ownership,
not seen). Small undecorated funnel beaker. Found in a
bog.

Boge Nor, Humble parish (LMR A 7591). Beaker with
concave neck, decorated under the neck with a horizon-
tal row of round impressions (middle neolithic II).
Found at the upper edge of the peat.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Dagsmose II, Tryggelev parish (LMR A 7799). Lugged
beaker decorated on neck and belly with groups of verti-
cal lines. Dug up out of the bog. Reference: Winther
1935, 59.

Valdemars Slot, Bregninge parish (SOM, not numbered,
not seen). Magnum funnel beaker with round pits below
the rim, and vertical bands on the belly. Found in peat
under 34 fathoms of water.

Amose, Ollerup parish (SOM 17.014). Lugged vessel,
decorated with whipped cord impressions (type C).
From near the bottom of a peat bog. Reference: Ebbesen
and Mabhler 1979, fig. 26, note 87.

Sludegérds Semose, Frorup parish (sb 37 and 37 a— FSM
8466-86, 8615-29, 8632-36 and 8696-8705).

(a) funnel beaker, decorated with chevrons under the rim
and vertical chevrons on the belly (type D).

(b) undecorated lugged flask (early neolithic A?).

(c) funnel beaker with round pricked decoration under
the rim and groups of vertical lines on the belly (type D).
(d) undecorated lugged vessel (type C).

(e) sherds of Troldebjerg bowl (middle neolithic I).

The pots are part of a large votive offering, also contain-
ing axes handles and other wooden objects, many flint
tools, and remains of meals consisting mainly of do-
mestic cattle, but also of human bones. In one place 10
mandibles of domestic pigs were found, 9 from sows, 1
from a boar. Reference: Albrectsen 1954, 4 ff.
Svendborg Fjord, Svendborg County (FSM 7792). Fun-
nel beaker with vertical bands on the belly (type C).
Found on a bank of oyster shells.

Lekken, Furreby parish (VHM 1954/36). Fragment of a
pot decorated with vertical and horizontal lines of cord
impressions (early neolithic C). Found in a peat bog.
Mostrup Mose, Bindslev parish (VHM 9/1952). Most of
a magnum lugged beaker, decorated on neck and belly
with identical designs of alternating vertical and hori-
zontal strokes and Cardium impressions (Volling group).
Found in the bog.

Studbjerggard, Skarum parish (VHM 1948/90). Funnel
beaker with cord impressions under the rim (type B). Re-
ference: Ebbesen and Mahler 1978, fig. 14, note 41.
Found during peat digging in the bog.

S