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Chapter 14
Tubular Bone Artefacts in Burial Context at Ajvide,
Gotland c. 2500 cal BC. Are They Musical Instruments?
Kristiina Mannermaa and Riitta Rainio

Tubular bone artefacts of different size and form are commonly found in Middle Neolithic inhumation burials
in Gotland and Öland, Sweden. These were the burials of the people of the so-called Scandinavian Pitted Ware
Culture. Small tubular artefacts have commonly been interpreted as beads used in decoration as, in many cases,
they appear in clusters by the head region and along the body. Archaeologists discovered a grave (62) at the site
of Ajvide in 1998, which contained large numbers of grave goods, among them tubular bone artefacts of an
extraordinary character. Based on their appearance, these single or two-piece artefacts with or without pierced holes
were interpreted as flutes. Their suitability for sound production, however, has never been studied systematically.
In this article, we will discuss the presence and function of the various tubular bone artefacts found in grave
62. We will describe the finds, sort them tentatively and report on possible ethnographic parallels. The article is
intended as an introduction to this research project, which seeks to analyze the sound-producing capability of
the artefacts and reassess their interpretation as musical instruments. The find contexts of the artefacts, as well
as, the grave entity with all other artefacts, will be studied from the perspective of music archaeology.
Keywords
Bone artefacts; Pitted Ware; Gotland; flutes; musical instruments; music archaeology.

Introduction
In the summer 1998, the Archaeological Department of the
University of Gotland, lead by Professor Inger Österholm
continued an archaeological field school excavation at the
Middle Neolithic site of Ajvide, situated on the west coast
of the island of Gotland in Sweden (Fig. 14.1). The site had
been excavated over many years, during which an extensive
activity area with a cemetery including well-preserved skeletal
remains came to light and was investigated. By the end of
the field season in 1998, an area of about 1600 m2 had been
excavated and 62 graves investigated (e.g. Burenhult 1997a,
1997b, 2002; Österholm 1998a, 1998b). Many of the graves
at Ajvide are richly provided with animal tooth pendants,

pieces of ceramic, stone and bone artefacts and unmodified
animal bones – such as skulls and teeth. In 2009, when the
field school excavations at Ajvide were paused, a total of 84
graves had been found.
Interestingly, the last grave that was excavated in the
field season 1998 – grave 62 – turned out to be different
from all the other investigated graves. Initially, at a depth of
approximately 12.20 masl, the remains of a skeleton, lying
relatively near the surface, started to become exposed out of
the dark soil. This was grave 57. Later on, when this grave
had been excavated and taken away, another inhumation,
grave 62, was found beneath it. As the excavation of this
lower grave proceeded, it turned out that the grave not
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Figure 14.1 Location of Ajvide site, Gotland, Sweden.

only had an extraordinary number of grave goods, but it
also included a type of artefact which had never before been
found in Gotland or neighbouring areas (Österholm 1998a,
1998b). Moreover, there have been no similar artefacts found
in the more recent excavations at Ajvide (Johan Norderäng,
pers. comm. 2011). The body in grave 62 had been placed
stretched out on its back with head and upper torso towards
the south (Fig. 14.2). The head was turned slightly towards the
east (Burenhult 2002, 116). According to Petra Molnar (2002,
373), the skeleton belongs to a woman aged between 25–30
years. The cranium of the woman is relatively robust and her
stature, about 156–166 cm, is taller than the average woman
in this population. The skeleton shows traces of anaemia or
some other kind of deficiency, a health problem that has not
been recognized in any other skeletons from Ajvide (Molnar
2008, 283).
A total of 70 numbered contexts and nearly 200 individual
artefacts were recorded in grave 62 (Burenhult 2002, 116–
117). Perhaps the most striking ones were the tubular bone
artefacts, 67 in number, that were found lying in different
parts of the grave. Some of them had pierced holes in their
sides or an additional bone tube at one end (Fig. 14.3). These

Figure 14.2 Grave 62 at Ajvide during excavation in 1998 (photograph:
Göran Burenhult).

Figure 14.3 Tubular bone artefacts (ID 34705, 34648, 34649, 34704)
from grave 62 at Ajvide. Taxonomic identifications and lengths from left
to right: ulna of unidentified species, 28 mm; ulna and radius of swan
(Cygnus sp.), 98 mm; ulna and radius of swan, 94 mm; ulna and radius
of swan, 60 mm (drawing: Sven Österholm).
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artefacts which have no parallels in contemporary other graves
in Gotland or any other place in Northern Europe, were
interpreted as flutes by Österholm (1998a; 1998b) and Göran
Burenhult (2002, 116–117). However, their suitability for
sound production has not been studied systematically. Apart
from the tubular bone artefacts, a find concentration near the
right arm of the deceased contained pierced seal (Phocidae)
and wild boar (Sus scrofa) teeth, European hedgehog (Erinaceus
europaeus) mandibles, pharyngeal bones from the cyprinid fish
(Cyprinidae) and tarsometatarsus artefacts from the common
crane (Grus grus) (Burenhult 2002, 116–117; Mannermaa
2008, 9). A clay figurine resembling a swimming water bird
or a seal lay at the foot of the grave (Fig. 14.4) (Burenhult
2002, 117; Mannermaa 2008, 11). Near the head were found

a butterfly-shaped pendant from sturgeon (Acipenser sturio)
bone (Fig. 14.5), a carefully made bone comb (Fig. 14.6)
and about 30 pieces of mother-of-pearl of soft shell clam
(Mya arenaria) or swan mussel (Anodonta cygnea) (Fig. 14.7)
comprising yet more examples of outstanding craftmanship
within the Ajvide population (Österholm 1998a, 1998b). A
great number of tools such as scrapers, arrowheads, points
and harpoons were also found in the grave. All the finds are
listed and described in Table 14.1 and Fig. 14.8.
In this article, we will describe the tubular bone artefacts
from grave 62 and discuss their potential functions. These
artefacts have earlier been interpreted as flutes and our main
approach here is to look at them as musical instruments, that
is, artefacts intended or used for sound production. We will

Figure 14.4 Clay figurine (ID 34681) from grave 62 at Ajvide (photograph:
Johan Norderäng).

Figure 14.6 Bone comb (ID 34679) from grave 62 at Ajvide (photograph:
Johan Norderäng).

Figure 14.5 Butterfly pendant (ID 34680) made of the bone plate of the
sturgeon (Acipenser sturio) from grave 62 at Ajvide. Length about 64
mm (drawing: Sven Österholm).

Figure 14.7 Worked pieces of mother-of-pearl (ID 34678) from grave 62
at Ajvide (photograph: Johan Norderäng).
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Table 14.1 List of the finds in grave 62 at Ajvide. Adapted from Burenhult (2002, 116–118).
ID-number Artefact

ID-number Artefact

34644
34645
34646
34647
34648
34649
34650
34651
34652
34653
34654
34655
34656
34657
34658
34659
34660
34661
34662
34663
34664
34665
34666
34667
34668
34669
34670
34671
34672
34673
34674
34675
34676
34677
34678
34679

34680
34681
34682
34683
34684
34685
34686
34687
34688
34689
34690
34691
34692
34693
34694
34695
34696
34697
34698
34699
34700
34701
34702
34703
34704
34705
34706
34707
34708
34709
34710
34711

Bone point
Piece of elk antler
Single tubular artefact with holes
Large two-pieced tubular artefact with holes
Large two-pieced tubular artefact without holes
Large two-pieced tubular artefact without holes
Large single tubular artefact without holes
Large single tubular artefact without holes
Large single tubular artefact without holes
Small single tubular artefact without holes
Small single tubular artefact without holes
Small single tubular artefact without holes
Small single tubular artefact without holes
Small single tubular artefact without holes
Knife made of wild boar tusk
Bone point
Bone point
Fragment of an arrowhead
Small single tubular artefact without holes
Spoon made of wild boar bone
Spoon made of wild boar bone
Find collection:
Bone point (part of ID 34665)
Bone point (part of ID 34665)
Fragment of a harpoon (part of ID 34665)
Fragment of a harpoon (part of ID 34665)
Bird tarsometatarsus artefacts, 2 pcs (part of ID 34665)
Pierced wild boar teeth, 4 pcs (part of ID 34665)
Pierced seal teeth, 39 pcs (part of ID 34665)
Hedgehog jaws (part of ID 34665)
Mini-adze (part of ID 34665)
Small tubular artefacts without holes, 7 pcs (part of ID 34665)
Large single tubular artefact without holes (part of ID 34665)
Single tubular artefacts with holes, 3 pcs (part of ID 34665)
Worked pieces of mother of pearl, c. 30 pcs
Bone comb

just describe the tubular artefacts, sort them tentatively and
report preliminary observations and possible ethnographical
parallels. This article will act as an introduction to our
recently launched project aimed at the analysis of the soundproducing capability of the artefacts and reassessment of
their interpretation as flutes. We will also consider alternative
interpretations including their use in other kinds of wind
instruments or musical instruments. The find contexts of the
artefacts as well as the grave entity and other graves from
the cemetery will be studied from the perspective of music
archaeology. This interdisciplinary field of research, also called
archaeomusicology or auditory archaeology, seeks to explore
ideas related to music and sound on the basis of archaeological
materials (e.g. Lund 1979, 1981, 1984/1991, 1988; Hickmann
1997a, 2000, 2007). In order to study prehistoric music or
early sound environments, this empirical approach is probably
the most accurate and reliable one.

34712
34713

Butterfly pendant made of sturgeon bone
Clay figurine resembling seal or bird
Double-edged stone axe
Bone arrowhead
Bone arrowhead
Hedgehog jaws
Bone point
Worked bone, burnt
Seal tooth
Hedgehog spines
Hedgehog spines
Bone point
Seal tooth
Pierced wild boar tusk
Bone point
Fragment of harpoon
Small single tubular artefact without holes
Small single tubular artefact without holes
Fragment of a small single tubular artefact without holes
Small single tubular artefact without holes
Large single tubular artefact without holes
Large single tubular artefact without holes
Large single tubular artefact without holes
Large two-pieced tubular artefact without holes
Small two-pieced tubular artefact with holes
Small single tubular artefact with holes
Small single tubular artefact with holes
Small single tubular artefact with holes
Small single tubular artefact with holes
Small single tubular artefact without holes
Seal teeth, 3 pcs
Large single tubular artefact without holes,
small single tubular artefact without holes
Tubular bone beads (made of bones of birds and hares)
Wild boar jaw

The site and its cultural background
The Ajvide archaeological site, excavated in 1983–1986 and
1992–2009, is situated on the island of Gotland. In the Middle
Neolithic, the site was located on the seashore adjacent to a
bay that was protected by a small island (Burenhult 2002).
The site complex consists of activity areas and 84 graves
(Norderäng 2008a). The site was utilized from the Late
Mesolithic to the Bronze Age (Österholm 1989, 95), but
the main period of activities can be dated to c. 3100–2700
cal BC, which corresponds to the Late Middle Neolithic in
Swedish prehistoric chronology (Burenhult 1997b, xi; 2002,
32). The burials were dug down through the cultural layer,
which indicates that they are slightly more recent. According to
twelve radiocarbon dates taken from the burials, the cemetery
was used between c. 2900–2300 cal BC. Grave 62 dates to
c. 2500 cal BC (Burenhult 1997b, xx; 2002, 32; Possnert
2002; Norderäng 2008b, Tab. 2).
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Figure 14.8 Vector drawing and artefact distribution of grave 62 at Ajvide (Burenhult 2002, fig. 108b).

Ajvide belongs to a complex of hunter-gatherer groups
called the Pitted Ware Culture who appeared on the coastal
areas of south-eastern Sweden, the Åland Islands and the
islands of Gotland and Öland c. 3300 cal BC (Edenmo et al.
1997). The subsistence economy of these coastal groups was
based on marine resources, mainly seals and fish (Lidén et al.
1995; Storå 2000; Olson et al. 2002; Mannermaa & Storå
2006). Since there are no hearths or other clear indications of
dwellings to be found at Ajvide, it is possible that the site was
not a permanent dwelling site. Instead, it was probably used
periodically in connection with hunting, fishing and burial
rituals. The actual dwelling site may be located farther inland
(Norderäng 2008a, 23; Johansson 2009, 22–28).

Description of different types of the tubular
artefacts found in grave 62
Altogether 67 tubular bone artefacts, with or without pierced
holes, came to light in grave 62 (Table 14.2). Most of them
are concentrated at some distance from the right arm of the
deceased while others are found in the vicinity of the skull
and by the shoulders, arms and chest. Thus, the artefacts were
not necessarily parts of a single unit. All artefacts, however,
were made using the same technique: that of cutting off the
long bone epiphyses and polishing the ends. This technique
is also used for making the beads of Middle Neolithic Ire,
Visby and Västerbjers, Gotland (Janzon 1974, 67). All artefacts
were measured by us in 2006 and 2011 at the University of
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Gotland. The osteological analysis was conducted by K. M.
in 2006 and 2011 (cf. Mannermaa 2008). While Burenhult
(2002, 116–117) divides the artefacts into 40 flutes and 27
beads, Österholm (1998b, 218) reports only 35 flutes. In
the following – to avoid premature interpretation – we will
treat each and every piece as a tubular bone artefact and
group the material tentatively according to size and structural
characteristics.
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Tubular artefacts with holes
Ten of the tubular bone artefacts have pierced holes, usually
six in number, placed along the bone shaft (Fig. 14.9).
Compared to other tubular artefacts, these artefacts are
relatively short and broad (Fig. 14.10). The size varies from
28.4 mm to 44.8 mm in length and from 7.4 mm to 11.7 mm
in breadth. All the artefacts were made from swan (Cygnus
sp.) ulna or radius. Although these artefacts resemble flutes,

Figure 14.9 Tubular artefacts with holes (ID 34677a–c) from grave 62 at Ajvide. Taxonomic identifications from left to right: radius? of swan; radius
of swan; unidentified (photograph: Johan Norderäng).

Figure 14.10 Scatter plot of the sizes of tubular artefacts from grave 62 at Ajvide.
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Table 14.2. Taxonomic and anatomical identifications and measurements of the tubular bone artefacts in grave 62 at Ajvide. Abbreviations: ID no.
= ID (identification) number; Str. = structuring of the tubes of the two-pieced artefacts; Anatom. = anatomical part; sin. = sinister; dex. = dexter;
L = length (mm); B = greatest breadth (mm); Burenhult = Burenhult’s (2002, 116–117) interpretation of the artefact. NB: Since the identification
numbers are not to be found on the actual artefacts, it is debatable whether the numbers given here are correct. The numbering in the table is based
on Burenhult’s (ibid.) description and the reconstruction of the grave at Gotland Museum.
ID no.
34646
34647
34648
34649
34650
34651
34652
34653
34654
34655
34656
34657
34662
34675a
34675b
34675c
34675d
34675e
34675f
34675g
34676
34677a
34677b
34677c
34696
34697
34698
34699
34700
34701
34702
34703
34704
34705
34706
34707
34708
34709
34711a
34711b
34712a
34712b
34712c
34712d
34712e

Artefact type
tubular with holes
tubular without holes
tubular with holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular with holes
tubular with holes
tubular with holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular with holes
tubular without holes
tubular with holes
tubular with holes
tubular with holes
tubular with holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes
tubular without holes

Str.
–
outer
inner
outer
inner
outer
inner
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
outer
inner
outer
inner
–
–
–
–
–
–
–
–
–
–
–
–

Animal species
Cygnus sp.
Cygnus sp.
–
Cygnus sp.
Cygnus sp.
Cygnus sp.
Cygnus sp.
Cygnus sp.
Cygnus sp.
Cygnus sp.
Anatidae
Phalocrocorax carbo?
Larus sp.
Cygnus sp.
–
Cygnus sp.
Cygnus sp.
Phalacrocorax carbo?
Anatidae
Larus sp.
Phalacrocorax carbo?
Larus sp.
Cygnus sp.
Cygnus sp.
–
Cygnus sp.?
Cygnus sp.
Larus sp.
Larus sp.?
Cygnus sp.
–
Cygnus sp.
Cygnus sp.
Cygnus sp.
Cygnus sp.
Grus grus?
Cygnus sp.
Cygnus sp.
–
Cygnus sp.
Cygnus sp.?
Cygnus sp.
Cygnus sp.
Cygnus sp.
Larus sp.
Anatidae
Anatidae
Alcidae?
Lepus timidus
Lepus timidus

Anatom.
radius sin.
ulna sin.
–
ulna sin.
radius sin.
ulna sin.
radius sin.
ulna sin.
radius sin.
radius
ulna
ulna
ulna sin.
radius
ulna
radius sin.
radius
ulna
ulna
ulna sin.
ulna
ulna
radius
radius dex.
–
radius?
radius
radius
ulna
radius dex.
–
radius dex.
radius sin.
radius
ulna
ulna
ulna
radius
ulna
radius
ulna sin.
radius dex.
ulna
radius sin.
ulna dex.
ulna dex.
ulna dex.
tibiotarsus?
metatarsus?
metatarsus?

L.
35.5
71.3
31.5
54.8
58.7
68.3
60.7
54.8
63.3
58.5
31.7
32.6
33.0
31.1
25.2
30.8
31.8
29.9
32.2
33.4
31.7
32.9
30.4
55.4
32.1
44.8
43.4
25.5
25.2
26.9
–
57.9
59.9
45.1
69.4
60.3
32.1
56.9
28.4
30.7
31.7
41.1
27.2
54.8
31.1
36.6
36.5
37.8
34.9
37.0

B.
9.7
12.9
7.3
14.4
8.3
15.6
8.9
12.2
9.2
9.4
6.9
6.6
7.2
7.4
6.6
8.6
8.5
6.4
6.9
6.9
6.7
6.9
7.5
8.8
11.7
10.3
10.4
3.7
6.9
7.9
–
9.1
8.7
8.2
12.4
7.6
10.7
7.4
7.4
8.1
11.6
9.5
11.3
8.5
7.0
5.1
4.4
4.8
3.2
3.4

Burenhult
single flute
large single flute
–
large double flute
large double flute
large single flute
large single flute
large single flute
small single flute
small single flute
small single flute
small single flute
small single flute
small single flute
small flute
small flute
small flute
small flute
small flute
small flute
small flute
large single flute
single flute
single flute
single flute
small single flute
small single flute
small single flute
small single flute
large single flute
large single flute
large single flute
large double flute
small double flute
small single flute
small single flute
small single flute
small single flute
small single flute
large single flute
small single flute
bead
bead
bead
bead
bead
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ID no.

Artefact type

34712f
34712g
34712h
34712i
34712j
34712k
34712l
34712m
34712n
34712o
34712p
34712q
34712r
34712s
34712t
34712u
34712v
34712w
34712x
34712y
34712z
34712å

tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular
tubular

without
without
without
without
without
without
without
without
without
without
without
without
without
without
without
without
without
without
without
without
without
without

holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes
holes

Str.

Animal species

Anatom.

L.

B.

Burenhult

–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–
–

Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
Lepus
–
–
–
–

metatarsus?
metatarsus?
metatarsus?
metatarsus?
metatarsus?
metatarsus?
metatarsus?
metatarsus?
metatars. sin.
metatars. dex.
metatarsus?
metatarsus?
metatars. IV
metatarsus?
metatarsus?
metatarsus?
metatarsus?
metatarsus?
–
–
–
–

34.8
36.0
36.2
35.7
35.3
33.5
38.7
40.1
35.2
35.5
36.0
33.6
21.2
36.3
33.4
34.2
36.2
40.5
36.6
34.7
36.4
34.4

4.0
4.0
4.0
4.0
4.1
4.5
3.8
3.7
3.9
4.0
4.2
3.7
3.3
4.1
4.3
4.5
4.2
3.8
4.5
4.5
2.7
2.7

bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead
bead

timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus
timidus

there are holes on both sides of the tubes, which would not
be practical for a player. In addition, the shape and size of
the holes seem to be rather unsuitable for finger-holes. These
details, as well as, the structure and placement of possible
sound-holes, blow-holes and use-wear marks on them should
be studied systematically before coming to any conclusion.
Besides, it should be taken into account that there is a wide
variety of wind instruments in the world. Traditional flutes
in Spain and France have two or three holes on the backside:
two for thumbs and one for a little finger (Brown 1984,
763–764; Schechter 1984, 766; Payno 2002). Furthermore,
the artefacts could have functioned as reed instruments, with
separate reeds as mouthpieces. Olov Gibson’s (pers. comm.
2011) experiment, however, does not support this idea.

Double-pieced tubular artefacts
Five of the tubular artefacts have additional tubes at one
end, which makes these artefacts double-pieced (Fig. 14.11).
Compared to other tubular artefacts, these tubes are long and
broad (Fig. 14.10). The size of the individual tubes varies from
54.8 mm to 71.3 mm in length and from 7.4 mm to 15.6 mm
in breadth. Seven single tubes that cluster in the same group
could be parts of broken artefacts (Fig. 14.12). Most of the
double-pieced artefacts were made from swan ulna and radius.
Although the two-piece structure is unusual in the flute family,
parallels can be found worldwide, from South Africa to Finland.
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For example, in so-called ‘slide whistles’ the inner tube can be
moved to obtain different notes, that is, frequencies of sound
(Leisiö 1983, 39, 118–119, 154; Rycroft 1984, 280–281).

Large single tubular artefacts without holes
Nearly 20 of the single tubular artefacts without holes seem to
form a group of their own (Fig. 14.13). They are clearly smaller
than the tubes of the double-pieced artefacts, but remarkably
larger than the artefacts in the final group (Fig. 14.10). Their
size varies from 25.2 mm to 33.0 mm in length and from
6.4 mm to 8.5 mm in breadth. The artefacts have been made
from the ulna or radius of great cormorant (Phalacrocorax
carbo), swan, duck (Anatidae) or some large species of gull
(Larus sp.). Interestingly enough, these artefacts can also be
interpreted as flutes. In the 1970s, music archaeologist Cajsa
Lund (1984/1991, 42–43; cf. Janzon 1974, 74; Lund 1988,
301–302) studied similar bone tubes from Middle Neolithic
Ire and Stora Förvar, Gotland. She was able to produce sound
by blowing across the ends of the tubes. According to her, this
high-pitched sound could have been used to imitate birds and
lure them within shooting or catching range. In this case, the
structure of the flute is simple and typical for the flute family.
However, the structure is so simple that there is no way of
distinguishing these artefacts from, for example, large bone
beads. A skillful player would probably be able to produce
sound by blowing across the ends of the largest beads.
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Figure 14.11 Two-pieced tubular artefact without holes (ID 34648) made of ulna and radius of swan from grave 62 at Ajvide (photograph: Johan
Norderäng).

Figure 14.12 Single tubular artefact without holes (ID 34651) made of radius of swan from grave 62 at Ajvide (photograph: Johan Norderäng).

Small single tubular artefacts without holes
About 28 single tubular artefacts without holes form the last
group; the so-called bone beads (Fig. 14.14). These artefacts
are markedly smaller than all the other artefacts, especially
in their breadth, which varies from 2.5 mm to 5.1 mm (Fig.
14.10). Such narrow tubes could hardly have been blown as
flutes. Eighteen of the artefacts were made of mountain hare
(Lepus timidus) bones and the remainder from bird bones
(Mannermaa 2008, 9). Bone beads are fairly common at
Ajvide. They were found in eleven single burials, three multiple
burials and one cenotaph – a grave lacking a human skeleton.
Most of the artefacts were made from the wing bones of birds,
mainly swan, common crane, great cormorant and guillemot
(Uria aalge) (Mannermaa 2008, 9–10, Fig. 14.9). Beads have
been found as single contexts or in clusters of two beads or
more. Especially at Ire, larger clusters seem to comprise dress

ornaments, necklaces or headgear (cf. Janzon 1974, 67–74,
Figs 14.15–16). An interesting feature is that the beads seem to
appear in matching pairs: in a single grave it is often possible
to find two identical beads made from the left and right side
element of the same individual animal (Mannermaa 2008,
10, Fig. 14.8).

Other possible types of musical instruments at
Ajvide
In addition to the potential flutes, other types of finds in Ajvide
graves could be studied as potential musical instruments. In
grave 62, the find concentration near the right arm of the
deceased – apparently a bag or pouch – contains a cluster of
tooth pendants: 39 seal teeth and four wild boar teeth with
pierced holes in their upper ends (Figs 14.15 and 14.16)
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Figure 14.13 Single tubular artefacts without holes (ID 34675a–g) from grave 62 at Ajvide. Taxonomic identifications from left to right: ulna of
gull (Larus sp.); radius of swan; radius of swan; ulna of duck (Anatidae); ulna of great cormorant (Phalacrocorax carbo); ulna of gull; ulna of great
cormorant (photograph: Johan Norderäng).

(cf. Sachs 1928/1965, 8–9; Janzon 1974, 88). This
interpretation also involves clustered beads or other tubular
artefacts (cf. Lund 1984/1991, 6–7). Wild boar, seal or even
European hedgehog mandibles, found in some of the Ajvide
graves (e.g. Burenhult 2002, 44, 114–117), could have been
used as rasps. In such musical instruments, sound is produced
by scraping an uneven surface – for example a row of teeth –
with a stick or other rigid objects (Sachs 1928/1965, 16–18).
This interpretation was originally suggested by Janzon (1974,
77–78; cf. Lund 1997, 36) for the wild boar mandibles of Ire.
Figure 14.14 Single tubular artefact without holes (ID 34696) made of
radius of gull from grave 62 at Ajvide (photograph: Johan Norderäng).

(Burenhult 2002, 116). In graves 1, 2 and 5 similar clusters of
tooth pendants seem to form an edging or clothing application
at the thighs or hips of the deceased (Burenhult 2002, 43–45,
figs 12, 15, 16, 24, 25). When the bearer of this kind of
cloth, skirt or apron moved, the pendants would click against
one another. In other words, they would function as rattles

Interpretation of musical instruments in Stone
Age archaeology – some general considerations
As expressed above, we do not yet know whether some
of the tubular artefacts should be interpreted as musical
instruments. However, the idea of flutes at Ajvide is not
new nor is it extraordinary or sensational in a global
archaeological perspective. Ethnomusicologists have found
musical instruments in the most archaic cultures in Africa,
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Figure 14.15 Pendants (ID 34671) made of wild boar (Sus scrofa) teeth from grave 62 at Ajvide (photograph: Johan Norderäng).

Figure 14.16 Upper part of the skeleton and the concentration of finds near the right arm of the deceased in grave 62 at Ajvide (a reconstruction of
the grave at Gotland Museum) (photograph: Kristiina Mannermaa).
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Asia and North and South America (Sachs 1928/1965, 1940).
Since flutes, rattles and rasps were popular musical instruments
in recent hunter-fisher-gatherer societies, they have been
regarded as the oldest types of musical instruments deriving
from the Stone Age (Sachs 1928/1965, 8–9, 16–18, 1940,
60–64). Although archaeologists have found similar artefacts
at many Stone Age sites (e.g. Saint-Pèrier 1930, 65; Seewald
1934, 11–13, T. I: 1–4; Scothern 1986, 75, fig. 2g; Dauvois
1994; Hickmann 1997b, 82; Morley 2003, 37–43; d’Errico et
al. 2005), these finds have rarely been studied systematically
from the music-archaeological point of view. Recent reports
on Palaeolithic flute finds are a positive exception to this rule
(e.g. Lawson and d’Errico 2002; Münzel et al. 2002; Conard
and Malina 2008). Potential prehistoric musical instruments
should be studied using both musicological and archaeological
methods: paying attention to the sound-related structures of
the artefacts and use-wear marks that could refer to sound
production. In addition, the artefacts should be replicated
and the replicas tested in practice.
A couple of recent archaeological reports seem to support
the musical interpretation of clustered bone pendants.
Mannermaa (2006, 294) and Larsson (2006, 276) have studied
use-wear marks on duck humerus and animal tooth pendants
in Mesolithic and Neolithic graves at Zvejnieki in Latvia. Based
on the use-wear marks on the bone surface and around the
holes, the pendants hung on a string and were able to move
freely. This means that they were not tightly fastened to the
substratum. Experimental studies show that a considerable time
of use is needed before such a heavy use-wear can develop on
the pendants (Larsson 2006, 276).
When studying such a remote past like the Stone Age, it is
impossible to draw a clear line between music and something
that is “non-music”. Nor is it possible or meaningful to
distinguish between musical instruments and more practical
sound tools, for example for imitating birdcalls. In our initial
study, we will look at a wide variety of sound production:
sounds heard in rituals, funerals, feasts, hunting, fishing and
daily practices. Moreover, we are interested in all environmental
sounds: sounds of birds, mammals, plants, sea and weather. Our
aim is to understand how people comprehended these sounds
and constructed and responded to their sonic environment.
The extremely rich and well preserved osteological material
from Ajvide provides favourable prerequisites for this kind
of reconstruction. As we have not yet made a precise study
on the usage and use-wear marks of the artefacts of grave 62,
we cannot say if the hypothesis of their musical function is
correct. However, in the future, this approach can provide
insights into the function and meaning of the instruments and
their sounds as well as the roles of sound in so-called daily
life and ritual, including burial practices. This study has the
potential for shedding light on the early history of music, for
example the relationship of music – i.e. organized sound – to
other sound environments.

151

Conclusions
In this article, we have described extraordinary tubular bone
artefacts found in the c. 4500 year-old female burial, grave
62, from the Middle Neolithic site of Ajvide in Gotland.
Although these artefacts were found in different parts of the
grave, most of them concentrated at some distance from the
right arm of the deceased, in a possible bag or pouch made
of hide. As this concentration also contained clustered animal
tooth pendants and mandibles, it is possible that the artefacts
formed a kind of sound producing device or devices, like flutes,
rattles and rasps. Whatever function the specimens had, it
is evident that they were important in the burial practice or
rituals connected to it. The woman in grave 62 was not an
ordinary person from her community. The selection of unique
artefacts that followed her in death can be seen as reflecting
her personality, special skills or qualifications, and a special
role in the family, tribe or society.
A detailed microscopic study of the tubular artefacts and
other specimens has recently begun. Our aim is to analyze
use-wear marks on the artefacts to interpret their uses.
Manufacturing marks will also be analyzed since we will
make replicas of the finds and investigate whether they can
be played in practice. Our working hypothesis will be that
the tubular artefacts, as well as many other finds in grave
62, may all have musical functions. We know that there are
several other lines of interpretation which could be followed,
for example the use of the tubular artefacts as necklaces, dress
ornaments, buttons or some kind of sewing implements. The
evaluation of these hypotheses, however, will demand research
projects of their own.
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