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Small Mammals from Danish Mesolithic Sites

by KIM AARIS-SORENSEN and TINE NORD ANDREASEN

INTRODUCTION

Bones of small mammals (Insectivora and Rodentia)
have often been dealt with briefly or even neglected in
archaeozoological studies of faunal remains from
Danish Mesolithic sites. This may be due partly to the
moderate number of specimens usually recovered at
each site, and partly to the fossorial habits exhibited by
most of the species. The latter circumstance often casts
doubt on whether the small mammal bones share with
the rest of the bone assemblage a contemporaneous
origin in the deposits.

Modern excavation techniques, applied at Mesolithic
sites for the last twenty years, have included water-
screening of selected samples or even of the entire de-
posit. This procedure has substantially increased the
quantities of small mammal bones retrieved, making
interpretations of micro-faunal assemblages more ur-
gent, The aim of this paper is to model the pre-burial
taphonomic pathway of small mammal bones at Meso-
lithic sites. This is attempted through a detailed analysis
of a large sample from an Ertebglle settlement, com-
bined with an overview of data from 29 other Mesolithic
sites in Denmark.

It will be demonstrated that no single process can ex-
plain the presence of the rodents and insectivores at the
settlements. Several causes are involved and only some
of them include human activity.

MATERIAL

The primary sample used in this study consists of 220
small mammal bones from the Mesolithic settlement of
Maglemosegard (Table 1). This settlement is situated
on the south coast of the former Vedbak Fjord, a small
Atlantic-Early Subboreal inlet in northeastern Zealand.

The great majority of the bones derive from a large
midden accumulated on land, and they date to the

older part of the Ertebglle period. The site was excavat-
ed in 1975-78 in connection with the interdisciplinary
“Vedbak-project” of which the main participants were
the National Museum, the Institute of Prehistoric Ar-
chaeology and the Zoological Museum, both at the Uni-
versity of Copenhagen (see e.g. Brinch Petersen et al.
1976, 1977, 1979 & 1982).

An overall description of the faunal remains from
Maglemosegard and other Vedbzk Fjord settlements
has previously been published (Aaris-Sgrensen 1980a,
1980b, 1982 & 1988), and the Maglemosegérd assem-
blage has been used in a study of the magnitude of the
general taphonomic loss at Mesolithic sites (Aaris-Sg-
rensen 1983). The large number of fishbones and the
kind of fishing they represent have also been studied in
detail (Enghoff 1983 & 1994). This study, however, is
the first description of the small mammals from Mag-
lemosegard.

The analysis of Maglemosegird is supplemented with
an overview of 29 other Danish sites. They represent the
majority of the most important Mesolithic sites excavat-
ed in Denmark during the past hundred years. From an
archaeological point of view, several important sites are
not represented simply because they lack remains of
small mammals.

Table 2 lists the 30 sites with information on the years
of excavation, the species identified, the techniques
(waterscreening) applied, and references. All samples
are curated at the Zoological Museum, University of Co-
penhagen.

Chronologically, the sites span the Maglemose (with
the exception of the earliest phase), Kongemose and
Ertebglle cultures, which corresponds to the time
period from about 8,000 to 4,000 BC (calendar years).
Eightsites (no. 23-30), which mainly date from younger
Ertebglle, were also occupied during early Neolithic
Funnel Beaker Culture (Fig. 1).
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Cranial bones 2 1. Lundby Il 1945 X
Maxilla 2. Mullerup 1900 X X
. 3. Ulkestrup Lyng @ 1947-51 (X)
1 2 2 4 1
Mandible 3 4. Sveerdborg | 191744 XX (X
Incisiva upper 4 6 3 12 5. Holmegard | 1922-23 X
Incisiva upper/lower 2 3 4 6. Stationsvej, Vedbaek 1985 X X S
Incisiva lower 18 16 4 9 21 7. Maglemosegards Vaenge 1976 X X XX X XX XS
Molars 3 2 22 10 26 8. Henriksholm-Begebakken 1975 X X S
9. Lystrup Enge 1983-94 X X X S
Scapula 10. Norslund 195863 X
Humerus shaft 1 1 1 11. Senderholm 1979 X (X) S
Humerus distal 1 1 2 12. Godsted 1903-04 X X)
Radius proximal 1 13. Praestelyngen 1963-72 X (X)
Radius/ul haft 1 1 14. Vejleby 1910 (X)(X)
aclusiuina shatt 15. Norsminde 1972-87 X
Radius/ulna proximal 1 16. Nederst 1989-92 X (X) X X (8)
Ulna proximal 1 17. Bjernsholm 1985-91 (X) X X) (X)S
Carpales 18. Ertebolle 1893-97 X X XX (X
Pelvis ; 19. Mejlgard 1888 X X
20. Salpetermosen 1957-61 X X (X) X
Femur schaft 1 1 21. Maglemosegard 1976-78 XXX XXXXXS
Tibia proximal 1 22. Niva 1912-14 X (X)
Tibia shaft 1 1 1 4 23. Dyrholmen 1923-32 & 37-38 X
Tarsales 1 24. Neverkser 1944 X
. 25. Klintese 1897 X X (X)
Metapodials 26. Kassemose 1908 X (X)
Phalanges 27. Maglelyng 1952 X
Ribs 28. Neddekonge 1983-85 X X X X (S)
Vertebrae 29. Vejkonge 1983-85 X X X
30. Akonge 1983-85 XX X X9
Total 4 1 112 1 29 50 31 41 50
Table 1. The distribution of species and skeletal elements in the (Jonsson & Pedersen 1983). 12. Godsted, Winge det. (Winge 1905).
Maglemosegard assemblage. In identification of the many incisors a 13. Praestelyngen, Noe-Nygaard det. (Noe-Nygaard 1969). 14 Vej-
distinction has been made based on the fact that arvicolid incisors leby, Winge det. (Winge 1912). 15. Norsminde, Mghl et Rowley-
have a triangular cross section in contrast to the more rectangular Conwy det. (Andersen 1989). 16. Nederst, Aaris-Sgrensen det. 17.
in the murid group. The arvicolid sample has furthermore been se- Bjornsholm, Bratlund det. (Bratlund 1991). 18. Ertebglle, Winge
perated according to size differences. det. (Winge 1900). 19. Mejlgird, Winge det. (Winge 1888). 20. Sal-

petermosen, Mghl det. (unpubl.). 21. Maglemosegard, Aaris-Sgren-
sen et Andreasen det. 22. Niv3, Winge det. (Degerbal 1926). 23.
Dyrholmen, Degerbgl et Mghl det. (Degerbgl 1942). 24. Neverkaer,
Aaris-Sarensen det. 25. Klintesg, Winge det. (Winge 1900). 26. Kas-
semose, Winge det. (Winge 1910). 27. Maglelyng, Mghl det. (un-
publ.). 28. Naddekonge, Gotfredsen det. (Gotfredsen 1990). 29.
Vejkonge, Gotfredsen det. (Gotfredsen 1990). 30. Akonge, Gotfred-
sen det. (Gotfredsen 1990).

X: species recorded, (X): recent intruder, S: sieving applied, (S):
sieving applied on selected samples.

Table 2. Small mammals from 30 Danish Mesolithic sites.

1. Lundby Hl, Rosenlund det. (Rosenlund 1980). 2. Mullerup, Winge
det. (Winge 1904). 3. Ulkestrup Lyng @, Richter det. (Richter
1982). 4. Svaerdborg |, Winge et Aaris-Sgrensen det. (Winge 1919;
Aaris-Sagrensen 1976). 5. Holmegérd 1, Winge det. (Winge 1924). 6.
Stationsvej, Vedbaek, Mahl det. (unpubl.). 7. Maglemosegards Van-
ge, Aaris-Sgrensen det. 8. Henriksholm-Bggebakken, Aaris-Saren-
sen det. 9. Lystrup Enge, Ljungar det. (Ljungar in print.). 10. Nors-
lund, Mehl det. (Mghl 1966). 11. Sgnderholm, Aaris-Sarensen det.
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RESULTS

Number of bones and species

Not surprisingly, the settlements excavated before 1975
generally yielded only a few species of small mammals
(Table 2). Waterscreening had not yet become rutine
procedure, and the species recovered were consequent-
ly the largest of the small: the hedgehog (Erinaceus euro-
paeus), the red squirrel (Sciurus vulgaris) and the water
vole (Arvicola terrestris). Of course, sieving is a necessary
but not sufficient prerequisite for recovering large
quantities of small mammal bones. Small mammal re-
mains may have been absent or sparse from the begin-
ning, and even if abundant the preservation may have
been poor, and the excavated area may be too small.
Thus, even modern excavations (e.g. no. 6 & 11) may
yield only a few micro-mammalian species.

The general increase in number of species is accom-
panied by a greater increase in the number of bones
recovered. This pattern is not evident from Table 1, but
can be illustrated by a comparison between two sites.
The excavations chosen for this comparison are of the
same order of size and both have a calcareous midden
with well preserved bones as a main element. From the
famous Ertebglle site, where 314 m? were excavated in
1893-97, Winge (1900) reports 5 different species of
small mammals represented by 17 bones. In contrast,
the 1975-78 excavations of 480 m? at Maglemosegard,
where sieving was employed, yielded 220 small mammal
bones representing eight species (Table 1).

In the Maglemosegard assemblage the majority of re-
covered skeletal elements are incisors and molars. This
pattern is typical for both natural as well as anthropoge-
nic deposits because tooth enamel is the most resistant
to destruction of any part of the skeleton.

The 220 bones of small mammals are a relatively
large quantity, but seen in retrospect they must be con-
sidered as only a fraction of the preserved bones. Micro-
mammalian bones were found only in about 15 % of the
square meters excavated. This is due to the relatively
coarse mesh size of 3 mm used in the field. From an
archaeological point of view, 3 mm can be considered as
a fine mesh and from a paleozoological point of view it
is better than no sieving at all, but ideal studies of small
mammals require a finer mesh size (1 mm). This point
was confirmed by applying a 1 mm sieve in 10 different
squares on Maglemosegird, which considerably in-

creased the quantities of small bones and teeth that
were recovered. Using a fine sieve is of course very time
consuming, and impossible to carry through as a nor-
mal procedure of a large excavation, but small repre-
sentative samples must be fine-sieved.

Studies of other small faunal remains also require
fine-sieving. For example, in a study of fish bones from
the kitchen-midden at Bjgrnsholm, Enghoff (1991)
monitored bone loss from 2-3 mm mesh sieving by later
using 0.6 mm mesh sieve in the laboratory. The results
show that the finesieving is essential for any qualitative
and quantitative assessments of the Mesolithic fishing
carried out from the site.

Burrowers

Brackets around a record in Table 2 indicate that the
author responsible for the identification considers the
age of the specimen dubious. For example two of the
five species mentioned above from Ertebglle are de-
scribed by Winge (1900:88) as the results of recent in-
truders.

It is of course a general problem to interpret the re-
mains of many rodents and insectivores because of their
fossorial habits. Nevertheless, it is usually possible
through a sequence of observations to identify the
recent intruders. The water vole (Arvicola terrestris) may
be a good example. The burrows of this species are of-
ten encountered during archaeological excavations,
and Winge (1904b:222) wrote about the problem many
years ago (in translation):”All the bones of water vole
found in the middens are found so complete and often
still articulated or so close to burrows, that it is most
likely that they belong to animals which have dug them-
selves into the middens after these were deposited.”

If we add to those observations the colour or patina
of the bones, a distinction between recent and fossil ma-
terial should be possible. Bones found in Mesolithic de-
posits usually have a uniform colour or patina, often
light to dark brownish, whereas bones of later intruders
will be whitish or light yellow. And, continuing to use
the water vole as an example, recent specimens will still
exhibit the characteristic yellow-orange enamel colour
of the incisors.

Finally, in problematical cases of special interpretive
importance, an AMS C-14 dating of the bone itself may
solve the problem.
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Fig. 1. Chronological distribution of the 30 sites investigated.

Hunting and man made biotopes

During the excavation of Maglemosegard recent bur-
rows of the water vole were encountered frequently,
along with light coloured, complete bones. of the spe-
cies. However, dark coloured, fragmented bones of the
water vole, and seven other small mammals as well, were
found in undisturbed midden layers among thousands
of other vertebrate bones. This pattern holds for other
settlements as well (Table 2), and the question is how
these remains found their way into the middens.

There is little doubt that Mesolithic people some-
times took small mammals, for example red squirrel, in
addition to their primary, larger fur-bearing prey such
as beaver (Castor fiber), the pine marten (Martes martes),
the otter (Lutra lutra) and the wild cat (Felis silvestris).
The red squirrel is represented in half of the sites in-
vestigated and at least one mandible from Vejkonge
(no. 29) (Gotfredsen 1990:61) shows clear cut marks.
The red squirrel was probably hunted especially for its
long, silky winter coat. It is possible that the water vole
and the mole ( Talpa europaea) were also trapped be-
cause of their fur. The water vole stays warm and dry by
a short, dense undercoat below a longer outer fur, and
the mole has a silky, velvety fur. Both could have pro-
vided furs that were useful for special purposes.

The hedgehog is found in 70 % of the sites, and cut

marks on some of the bones clearly indicate that the
animals were deliberately procured. Gotfredsen (1990)
has analysed the bones from Akonge (no. 30) and
found 34 fragments from at least 4 hedgehogs. Cut
marks can be seen on a mandible, in the temporal re-
gion of a skull and on a tibia (Fig. 2, 3, & 4).

Practically all meat on a hedgehog is concentrated in
the big dorsal muscle which lies just below the skin and
enables the animal to curl up and to erect the spines.
The meat has been considered edible and even tasty up
to modern times, and fat built up in the autumn before
hibernation can be melted down and used for various
purposes. Besides meat and fat, there can be little doubt
that the sharp 2-3 cm long spines were also utilized by
Mesolithic people.

Today the hedgehog thrives in the cultural landscape
around farms, along edges of a wood and hedgerows,
and in gardens and parks. Moreover there seems to be
a special bond between the hedgehog and man, which,
for example, prompts people to move hedgehogs from
one place to another to prevent local extinctions. On a
larger scale, the northernmost distribution of the spe-
cies in Norway, Sweden and Finland is heavily influ-
enced by mans intentional introductions (Kristiansson
1981).

We may therefore consider the Mesolithic settlement
area as a man-made biotope that was favorable for the
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Fig. 2a. Mandible of a hedgehog (Erinaceus europaeus) from the
site Akonge with cut marks. (Foto: Geert Brovad).

mm

Fig. 2b. Enlargement of the mandible from Akonge showing clear
cut marks. (Foto: Geert Brovad).

10mm

Fig. 3. Skull of hedgehog (Frinaceus europaeus) from Akonge show-

ing cut marks in the right temporal region. (Foto: Geert Brovad).

hedgehog. The settlement and associated human activi-
ty opened up the forest and made it an excellent area
for foraging hedgehogs. The price they had to pay for
this was the occasional exploitation by man. On the
other hand, investigations in Sweden suggest that Meso-
lithic and Neolithic people actually helped the hedge-
hog expand its distribution.

On the island of Orust in Bohusléin, Leif Jonsson has
recently found the oldest known remains of hedgehog
in western Sweden. They were found on a Mesolithic
site dated to 7,000 BP (in conventional C-14 years) cor-
responding to the Middle Atlantic. The straits separat-
ing Orust from the mainland were so wide at that time,
that introduction by man seems the only possibility for
the hedgehog to have invaded the island (Jonsson pers.
comm.).

By going through the bone assemblages from Meso-
lithic and Neolithic sites on the island of Gotland,
Lindqvist & Possnert (in print) have shown that the
hedgehog is absent from Mesolithic and Early Neolithic
sites, but suddenly turns up at Middle Neolithic Pitted
Ware sites (including five hedgehog mandibles found
in a grave on the chest of a young girl!). Gotland has
been isolated since the deglaciation of the area and the
hedgehog must have been introduced by man in the
Middle Neolithic.

Pellet and scat remains

Predators other than humans may add to the accumula-
tion of small mammalian bones in the kitchen-middens.
Bones may be deposited in pellets of diurnal raptors or
owls or in scats of carnivores, especially the dog. These
predators may find their prey in the surrounding coun-
try or in the settlement area itself. Like the hedgehog,
other small mammals may have been attracted by the
open man-made biotope. The bank vole (Clethrionomys
glareolus), for example, prefers young forest with a
dense undergrowth, while the field vole (Microtus agres-
tis) is most common around glades. The scats of dogs
were most likely dropped on the settlement while it was
still inhabited, whereas the pellets may have accumu-
lated during periods when the site was abandoned by
the people as a part of their seasonal migration.
Winge (1900:85) made a short note on what he be-
lieved to be dog scats from the kitchen-midden of Erte-
bglle. The scats were found between the shells in the



Fig. 4. Tibia diaphyse of hedgehog (Erinaceus europaeus) from
Akonge with cut marks. (Foto: Geert Brovad).
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Fig. 5. Incisor from a mandible of a bank vole (Clethrionomys gla-
reolus) found in dog scat at Ertebglle. The tip of the incisor shows
heavy etching of the enamel characteristic for digestion.

Fig. 6. Molar of vole showing enamel penetration characteristic of
light digestion by owls.
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midden as “collapsed lumps of chewed and corroded
bone fragments of fishes, birds and mammals.” One of
the fragments can still be identified by a label in Win-
ge’s handwriting. It is a piece of a mandible of a bank
vole including a molar and an incisor. The mandible,
which has now fallen into several pieces, and the teeth
show clear signs of corrosion typical of digestion. The
tip of the incisor is shown on a SEM (scanning electron
microscope) micrograph in Fig. 5, revealing heavy etch-
ing of the enamel, which is characteristic of digestion.
Thus, Winge’s interpretation of these “collapsed lumps
of chewed and corroded bones” as scats from carnivores
is reasonable, and the dog is the most likely species.

Recently Andrews (1990) has published a compre-
hensive and detailed study of small mammal taphono-
my based on descriptions of present day small mammal
faunas. How do we identify faunal remains as being prey
assemblages accumulated by predators? Of course pel-
lets or scats themselves may occasionally be preserved,
but usually one will have to answer the question by an-
alysing the species composition and size distribution of
the prey animals found, and the types of modifications
seen on their bones.

Analyses of the small mammal bones from Magle-
mosegard have been tried following the directions of
Andrews (op.cit.). The sample, however, turned out to
be too small and too heavily impacted by later deposi-
tional agencies to provide a basis for reliable calcula-
tions of skeletal element proportions or breakage pat-
terns. Nevertheless, “the corrosive effects of digestion
on bones and teeth in the predators stomach are not
duplicated by any other alteration process” (Andrews
1990:64) and clear signs of digestion can be seen on
several murid-arvicolid teeth in the Maglemosegard as-
semblage. Incisors, for example, show light digestion
characterized by a slight wavy outline of the enamel sur-
face, recession of the enamel along its contact with the
dentine, penetration of the enamel surface and split-
ting of the dentine (Fig. 7).

Molars of voles also show light digestion, with the
enamel penetrated along the salient angles of the teeth
— sometimes limited to near the occlusal surface, indi-
cating that the teeth were still in the jaw when exposed
to digestion (Fig. 6).

The light to moderate digestion of the Maglemoseg-
ard teeth is typical for some owls, suggesting that the
bones were accumulated on the site in regurgitated pel-
lets. Several owl species may have contributed, includ-



36

ing the barn owl (Tjto alba), the short-eared owl (Asio
flammeus) and the long-eared owl (Asio otus).

CONCLUSION

Small mammal bones found on Mesolithic sites are im-
portant for paleoenvironmental reconstructions and
add to the cultural and faunal history of the region.

Waterscreening, which has been a routine procedure
in excavations of Mesolithic sites in Denmark since
about 1975, has increased the number of species and
the number of bones retrieved. The sieves used, how-
ever, are usually too coarse (c. 3 mm) to catch all the
remains of small mammals or other small-sized verte-
brates. Fine-sieving ( 1 mm mesh) should be applied to
selected samples or columns as a supplement.

Sorting out recent intruders from those species orig-

inally belonging to the deposit is a problem - but the
problem is not insoluble. Colour, patina and the degree
of fragmentation often reveal the recent intruders, and
in problematical or crucial cases an AMS C-14 date can
resolve the question.

The accumulation of small mammal bones on the
Danish Mesolithic sites is partly a result of human acti-
vity. Hunting, trapping and gathering for furs, meat and
fat (e.g. Sciurus vulgaris and Erinaceus europaeus) are evi-
dent from clear cut marks on the bones. Bones of the
majority of the smaller rodents and shrews probably
reached sites in scats of carnivores, especially the dog,
and pellets of diurnal raptors and owls. This is confir-
med by analyses of incisors and molars of voles from the
sites of Ertebglle and Maglemosegard. The teeth show
corrosion and etching of the enamel and splitting of
the dentine characteristic of digestion. Heavy digestion
is seen on an incisor of Clethrionomys glareolus from

mm
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Fig. 7. Two incisors showing light digestion of enamel and dentine typical for teeth found in pellets of e.g. barn owl (Tyto alba), the short-

eared owl (Asio flammeus) and the long-eared owl (Asio otus).



lumps of corroded and chewed bone fragments that
were interpreted as dog scats. Light to moderate dige-
stion is seen on several incisors and molars of voles that
have been interpreted as originating from owl pellets.

Waterscreening alone prevents us from observing the
distribution pattern of bones in the deposit. The sieving
should therefore be supplemented with careful obser-
vations while trowelling down level by level in order to
locate any in situ scats and pellets.

Kim Aaris-Sgrensen & Tine Nord Andreasen, The Zoological Muse-
um, University of Copenhagen, Universitetsparken 15, DK-2100 Kg-
benhavn @.
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