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up. To me it is obvious that ritual is a factor we cannot
reject in archaeology. It has most likely played an active
role in the deposition of material on sites — like it or not.
Attimes it represents an irritating factor that is somewhat
difficult to control archaeologically. But that it is difficult
does not allow us to ignore it — if our aim is to conduct
serious research. Ethnoarchaeology may be one way of
overcoming some of the shortcomings inherent in the
excavated materials with regard to this aspect — even
though traditional archacologists should be very much
aware that ethnoarchaeology is not a magic box which
contains answers to everything an archaeologist could
possibly hope for.

In general I feel that the papers presented in this session
clearly indicate that Mesolithic archaeology has reached
a new stage and that we have accumulated so much
material that it is now possible to formulate more refined
generalisations than previously. One can now only hope
for that the disturbing lack of resources for the excavation
of new and informative Mesolithic sites, a situation that
has been experienced in some countries, shall not stop
this positive development.
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Spatial Organisation of Sites

28. Encircling the living space of Early
Postglacial reindeer hunters in the interior

of southern Norway

Sveinung Bang-Andersen

Seven tent rings, six evident and one analytically segre-
gated, found on sites at Store Myrvainet and Store
Flayrlivatnet in the mountains of SW Norway, are
presented. Cl4-dated between ¢. 9600 and 9000 uncal.
BP these range as the oldest dwelling structures so far
known in Norwayv. The size, form, function and cultural-
historical background of the tents used by the " Myrvatn-
Flayrlivatn group ” of logistic-mobile reindeer hunters is
tentatively interpreted in the light of ethnographical and
archaeological data. Further studies will be needed to
separate more precisely the different dwelling con-
structions and activity patterns expressed in the tent rings.

Introduction

In southern Scandinavia, as in other parts of Northern
Europe, faint remains of hutfloors often appear on sites
from Pre-boreal and Boreal hunter-gatherer groups
adapted to densely vegetated environments, These sites
provide important — still highly fragmentary — evidence
about seasonality, camp organisation and indoor/outdoor
work activities (Fredsjd 1953:46 pp; Larsson 1974:5 pp;
Blankholm 1987:109 pp; Johansson 1990:15 pp). Some
sites have even been interpreted to reflect social factors
determining the spatial use of the hutfloors (Gren 1989:99
pp, 1995:59 p).

As a contrast, dwelling remains from preceding pioneer
populations inhabiting open tundra or park tundra
landscapes, are of even more slender character, despite
the careful excavation of a large number of well-preserved
sites in Denmark and on the North European plain.
Interpretations of Late Glacial dwellings have mainly been
of indirect nature, based on the spatial localisation of
hearths, special activity areas, postulated door dumps or
potential walls reflected by the artefact dispersal (Ander-
sen 1973:16 pp). Alleged “tent” or “hut” structures do,
with some very few exceptions (e.g. Terberger 1997:25
Pp), not appear convincing.

The aim of this paper is to bring into discussion tent
rings found in Pre-boreal inland sites bordering the
mountain lakes Store Myrvatnet and Store Flayrlivatnet

in Southwest-Norway. Focus will be on the tent rings and
their cultural-historical setting within a North-European
and Circumpolar context. Other important archacological
aspects opened by these sites will be subject for later
analyses, and are not considered in any detail here.

The two lakes are situated 20 km apart in the mountain
areas on the southern side of the Lysefjord, 40 and 45 km
E and ESE of the city of Stavanger (Figure 28.1).

Both the topographical setting and the character of the
sites exhibit important common traits. The lakes are
surrounded by open low-alpine landscapes, now only

Figure 28.1 Map of SW Norway with solid lines indicating
the Younger Drvas ice front position, A: Store Myrvatnet,
B: Store Floyrlivatnet, and C: Holmavatnet.
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sporadically used by wild reindeer. As both lakes have
been utilised for hydro-electrical purposes since the early
1920s, large beach zones emerge strongly eroded due to
watcr-level alterations. With regard to ice recession
chronology, the sites are situated within or immediately
behind the Younger Dryas main frontal moraine, the
Lysefjord stage, dated between ¢. 10,900 and 10,700 BP
(Andersen 1979:86). Accordingly, any settlement remains
found here in unprotected position should be younger than
about 10,500 radiocarbon years.

Until now 17 Early Mesolithic sites have been local-
ised: 7 alongside Myrvatn, 10 at Fleyrlivatn. All are open
air sites dominated by lithic inventories devoid of
organical remains other than charcoal. In both areas the
physical preservation of the sites varies due to differential
exposure to the main erosional processes: inundation,
wave abrasion and ice pack action. The Myrvatn sites,
due to superimposition of thick bog formations, generally
contain the physically best preserved cultural layers. In
spite of this, the most complete dwelling structures have,
paradoxally, come to light at Fleyrlivatn.

A total of 10 Pre-boreal sites have been excavated: 3
at Myrvatn between 1985 and 1998 (Bang-Andersen
1990:215 pp). 7 at Flgyrlivatn in 1999 (Terhaug and
Astveit 2000:35 pp). The investigated sites contain
findbearing activity areas between c. 10 and 45 sq.m. with
lithic inventories ranging from about 100 to 3900 artefacts.
According to a total of 26 radiocarbon analyses of
charcoal, the Myrvatn sites date between 9600 and 9000
BP (Bang-Andersen 1990:218 pp) and the Flgyrlivatn sites
between 9750 and 9350 BP’ (Bang-Andersen 2000:28 p).
The radiological time setting is supported by the artefact
material in the sites: rich projectile inventories based on
tanged points and microliths, a flint manufacture tech-
nology dominated by unifacial blade cores with opposed
tilted platforms, and rock crystals reduced bipolary.

All sites were excavated in an optimally uniform
manner by hand-troweling units of 1/4 sq.m followed by
water screening to ensure approximately total find
recovery. Accordingly, a sound basis should exist both
for inter- and intrasite comparisons.

The Myrvatn sites

The discovery of a group of Pre-boreal settlement sites at
Lake Store Myrvatnet (610 m a.s.l.) in 1984 was sen-
sational by the favourable preservational conditions in
some sites with plentiful survival of charcoal for radio-
carbon datings and palaco-ecological reconstructions
(Bang-Andersen 1988a:124 pp, 1988b:45 pp, 1990:215
pp, 1995:65 pp, 1996b:229 p). Indications of dwelling
structures were, however, of slender nature and confined
to three sites (Figure 28.2).

Site I, containing an inventory of 1350 stone artefacts
within the investigated area of 32.5 sq.m, has been
mterpreted as the result of one short encampment episode
(Bang-Andersen 1990:216).
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Figure 28.2 Reconstructed shore-line of NE part of Store
Mvrvatnet with Mesolithic sites (squares) and sites con-
taining tent rings (dots) specified. Contour intervals: 5 m.
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Figure 28.3 Simplified plan of Myrvatn Site I with stones
(in black) interpreted as tent weights out of context. Plan
size units: I m.

Tent rings or other evident dwelling structures were
not recognised during excavation. In spite of this, 40 to
45 rounded stones measuring between 20 and 45 cm,
spread widely on a homogenous level, may well be taken
as structural stones deriving from some kind of tent- or
windbreak construction. Charcoal and flint artefacts,
directly under the bases, indicate a number of the stones
to have been relocated from former positions.

The horizontal distribution of the lithics, with about
75% of the total find amount concentrated within a oval/
circular stone-cleared area 2.8-3.2 m across, probably
outlines a ¢. 7 sq.m large tent floor. A 2.8 m wide filling
of charcoal-mixed gravel coincided with the artefact
concentration (Figure 28.3).

The distribution of burnt flints on Site I, located inside
the postulated tent floor, indicates use of interior fire,
despite a lack of distinct hearts. Two radiocarbon analyses
of charcoal independently date the site to c. 9000 BP (see
Appendix for lab. references). Possible tent openings
marked by “find tongues” or “door dumps™ are not
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Figure 28.4 Gravel filling (close to camera) and stone
paving at Myrvain Site I. Photo: 5. Bang-Andersen.

apparent from these horizontal distribution of finds. A
1.2 x 1.9 m wide stone paving may, however, have served
as drainage outside a highly hypothetical SW facing
entrance (Figure 28.4).

Site D, located just 50 m WSW of Site I, contained
three find scatters 2—-3 meters apart, each interpreted to
reflect separate visits. About 3850 stone artefacts were
recovered from the 92 sq.m large excavated area (Bang-
Andersen 1990:219 pp).

An alignment of stones, evidently a tent ring, soon
appeared on the best preserved SW part of the living floor.
The structure consisted of about 25 rounded stones, 15—
40 cm large, arranged as an irregular oval or thomb with
inner diameter between 1.8 and 2.8 m and net floor area
¢. 5.0 sq.m. A majority of the stones mcasured between
20-25 cm. Some stones, superimposing flint artefacts or
charcoal appear to have been removed some short
distance. No indications of tent openings were found.

Three circular hearths, between 1.0 and 1.4 m in
diameter, located to the southern and eastern periphery
of the tent ring, stratigraphically reflect one or several
settlement episodes antedating the construction of the
tent ring. This may also apply to most of the stone
artefacts, as the highest frequencies of finds were
underneath the western tent weight stones (Figure 28.5).
As there were only minor amounts of charcoal and burnt
flint inside the stone alignment, the tent has probably been
without internal hearth. Also by a low number of artefacts
inside the tent ring the Site D tent is indicated to have
served a more passive function than the analytically
segregated Site | tent.

Three radiocarbon analyses of charcoal from super-
imposed hearths, all dating around 9400 BP (Bang-
Andersen 1990:221), determine a maximum age of the
tent ring.

Site K was found in 1991 denuded by wave erosion on
the opposite northern beach of the lake and first noticed
by a partly intact tent ring and a concentration ot about
100 flint artefacts including a Zonhoven point. The
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Figure 28.5 Simplified plan of the central parts of Myrvatn
Site D with stones interpreted as belonging to a tent ring (in
black). Plan size units: | m.
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Figure 28.6 Simplified plan of Myrvatn Site K with stones
interpreted as belonging to a tent ring (in black). Plan size
units: I m.

archaeological treatment has so far been restricted to
documentation, investigation of intact contexts underneath
the tent weight stones and collection of surface finds of
lithics and charcoal.

The tent ring consists of 23 rounded stones and blocks,
15-85 cm wide; a majority head-sized. The inner diameter
measures 3.8 m, producing a circular or slightly oval tent
floor covering 11.4 sq.m (Figure 28.6). A lack of stones
in the NW sector facing the land side may indicate a tent
opening, or could be the result of ice push or wave
abrasion. However, the distribution of surface finds,
concentrated within a 5-6 sq.m large area covering the
southern sector of the ring and the adjacent area outside,
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more convincingly reflects a tent door and a restricted
outdoor activity area facing the lake, Charcoal in the
southern part of this area, evidently the remains of an
exterior hearth, has been radiocarbon dated to about 9500
BP.

Considering the uneven state of preservation and a
still awaiting total excavation, the potentiality also of an
interior use of fire should not be excluded.

In sum, the Myrvatn sites have left evidence of three
tents in Pre-boreal contexts: one /atent tent floor (Site I)
segregated mainly by the distribution of artefacts and a
charcoal-mixed floor filling, and two evident tent rings
(Site D and K) appearing as partly disturbed open oval
stone alignments. More “textbook like” tent rings formed
as regular, closed stone circles have not been verified.

The net tent floor areas are estimated from 5.0to 11.4
sq.m, and an interior hearth is only apparent from Site I.
The amount of stones interpreted as structural weights
used to secure the tent covers to the ground, between 21
and 23, should be taken as absolute minimum numbers.
C-14 datings of the Myrvatn dwelling structures range
from c. 9500 to 9000 BP.

The Floyrlivatn sites

The totally distorted or partly blurred tent remains at
Myrvatn may be better understood by the results of
investigations carried out at lake Store Flayrlivatn (760
m a.s.l.) as late as 1999,

Four tent rings in all were recorded from three sites
(Figure 28.7). A fifth structure, a 3 m long curved stone
alignment on Site 15, dated to 9700-9600 BP (Bang-
Andersen 2000:28) and interpreted during excavation as
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Figure 28.7 Reconstructed shore-line of S parts of Store
Floyrlivatnet with Mesolithic sites (squares) and sites
containing tent rings (dots) specified. Contour intervals: 5 m.

a tent ring (Terhaug and Astveit 2000:35), more probably
represents the foundation of a windbreak and will not be
taken into further consideration.

At Site 9, atypically located in a boulder terrain
bordering the south-western part of the lake, about 120
lithics were recovered within the 27 sq.m large excavated
area. The site emerged as strongly eroded, devoid of
humic sediments and plant cover. As a number of flint
artefacts appeared surfacial, an unknown amount of lithics
is likely to have been washed into the lake.

The structural feature at Site 9 is an almost closed
alignment of 21 rounded stones adjacent to a large erratic
with level upper part. Both a 0.5 x 0.7 m wide stone in the
central part of the tent ring, and about 10 stones found in
the immediate surroundings, may be weight stones in
secondary positions. The structural stones interpreted to
lie in sif were between 15 and 55 cm in diameter, forming
an oval, NE-SW oriented, 2.0 x 2.4 m wide enclosure
covering 4.5 sq.m. The SE sector appeared as intact by
five weight stones, 22-36 c¢m in diameter, evenly placed
with internal spacing between 12 and 22 em (Figure 28.8).

Distinct hearths were not found. A slight occurrence
of charcoal less than I m outside the tent ring, dated by
two radiocarbon analyses between c. 9700 and 9500 BP
(see Appendix), probably represents an exterior hearth.
The horizontal distribution of the sparse remaining stone
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Figure 28,8 Simplified plan of Flavrlivatn site 9 with stones
interpreted as belonging to a tent ring (in black). Plan size
units: 1 m.

Encircling the living space of Early Postglacial reindeer hunters in the interior of southern Norway 197

r52

CROSS-HATCHURE:

POSITION OF HEARTH

FIND I50BASE LINES ARE AT 10, 25, 75, 100, frade
L45 125 AND 150 WORKED ITEMS PER 14 5031

99 100 101 102 103 104 105 106 107

HLHONp

Figure 28.9 Simplified plan of Flavrlivatn Site 7 with stones
interpreted as belonging to a tent ring (in black). Plan size
units: 1 m.

artefact material, concentrated to the SW sector of the
tent ring, may further indicate a tent opening facing the
hearth and the waterfront.

Site 7, on a wide outwash delta on the south-eastern
lakeshore, 900 m E of Site 9, contributes with even more
detailed dwelling data, The excavation covered a 38.5
sq.m large area, producing about 1700 lithics. 19 stones,
arranged as a ESE-WNW oriented open circle, between
2.7 and 3.3 m in inner diameter and covering 8.0 sg.m,
formed an almost “ideal” tent ring (Figure 28.9).

The weights, 10-60 cm in diameter, were spaced at
irregular intervals with a certain number of stones out of
place. Some of these may have been removed to the NW
interior part of the structure, where artefacts occurred
under the bases of head-sized stones. A stone-{ree area
facing West, reducing the tent ring to a 4/5 of a complete
circle, may be due to recent erosion or reflect a former
door opening facing the lake. Provided a regular spacing,
the tent ring has probably consisted of minimum 25
stones.

A 20 x 30 cm wide scatter of charcoal in the centre of
the tent floor, C14- dated to c. 9400 BP, represents a
partly washed out interior hearth. Indications of outside
hearths are not recorded. The find distribution is clear-
cut, with no less than 83 % of the total lithic assemblage
concentrated inside the tent ring, most pronounced to the
central and southern part.

Site 6 was found on the sloping eastern lakeside 600 m
N of Site 7. By its discovery in 1997 the site, like Myrvatn
K, emerged as partly surface eroded with flint and rock
crystal artefacts and a stone circle (Structure A) clearly
visible. The excavation of 168 sq.m produced about 2300
lithics. This states a minimum of artefacts originally
deposited, as an unknown amount has been removed by
erosion,
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Figure 28.10 The NW part of Flovrlivatn Site 6 with two
tent rings. Line of boulders in the background represent the
Jformer shore line. Photo: V. Tarhaug.
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Figure 28.11 Simplified plan of NW part of Flayrlivatn Site
6 with stones interpreted as belonging to two tent rings (in
black). Plan size units: I m.

Two tent rings were uncovered on the NW part of the
site (Figure 28.10).

Structure 4 appeared as an approximately circular or
rhombic alignment of 55 well-rounded stones, all more
or less in situ. The tent ring was about 3.2 m by inner
diameter, encircling a 7.2 sq.m large floor area. The
weight stones varied between 10 and 50 ¢m in diameter.
Three 0.6-0.8 m wide disjunction’s in the NW quadrant
of the stone circle may be interpreted as one (or several)
tent openings facing the lake. Most pronounced of these
is a 0.6-0.7 m long north-oriented “corridor” (Figure
28.11).

Interior hearths, or other indications of fire as scatters



198 Sveinung Bang-Andersen

of charcoal or burnt artefacts, were not recorded. Con-
taining a highly restricted number of artefacts, the tent
floor may seem to have served passive site functions c¢.g.
as area for sleep or rest. A concentration of flint artefacts
deposited outside the SSE margin of the tent ring and
superimposed by structural stones may be interpreted to
result from site activities antedating the tent ring,
determined by C14-datings to c. 9600-9400 BP. A 1.2 m
long aggregation of charcoal 0.8 m outside the SE sector
of the tent ring, apparently an external hearth, has been
dated within the same time range.

Structure B, 34 m NE of Structure A, had the shape
of an irregular oval or rhombic stone circle with inner
diameter between 3.0 and 3.2 m covering a net area of
about 6.7 sq.m. The tent ring was made up by 51 rounded
stones measuring between 10 and 40 ¢m, mainly 20-25
cm, A 1.0 m wide disjunction may represent a tent opening
facing NNW, or could be the result of erosion. More likely
the entrance has been by a 0.4-1.2 m long southwards
oriented “corridor” similar to the feature in the northern
part of Structure A (Figure 28.11).

The lithic material was clearly concentrated to the
central and NE part of the tent floor with no indications
of door dumping. A circular 0.4 wide hearth in the
geometrical centre of the tent ring has been dated between
to about 9400 BP, and a circular 0.7 m wide stonelined
hearth 0.6 m outside the ESE part of the dwelling to 9750
BP. Based on the age of an interior hearth, which seems
functionally related to the tent ring, Structure B may —
but need not necessarily — be contemporaneous with
Structure A. The only possible method to prove this, is
by future identification of lithic refit patterns.

In sum the Fleyrlivatn investigations have brought into
light four evident tent rings in the shape of oval or circular
alignments of ¢. 20-55 structural stones. Three of the
rings are closed, except for short intercepts indicating the
possible position of tent openings. The inner diameter
varies between 2.2 and 3.3 m, and the net floor space
between 4.5 and 8.0 sq.m.

Two structures (Site 6B and 7) contain centrally
positioned interior hearths, while one (Site 9) seems
functionally related to an exterior hearth. In addition two
structures (Site 6A and 6B) are surrounded by hearths
appearing not to be contemporary with the tent structures.
C-14 datings of the Flayrlivatn tent rings cluster between
¢. 9600 and 9400 BP.

The Myrvatn-Fleyrlivatn group

The campsites: situation, size, and artefact
inventory

Based on the presentations above, the Early Mesolithic
sites at Myrvatn and Fleyrlivatn exhibit a number of
common Lraits:

—  Allare closely lakeside oriented, normally positioned

between 2 and 10 m away from the former waterfront
and overlooking wide landscape areas.

—  The sites are, with just one exception (Flayrlivatm 9),
situated on well-drained fine-sorted late glacial
outwash.

— Inspite of surface erosion, all find areas still contain
remains of undisturbed cultural levels potent to define
roughly the former extension and character of the
sites.

—  The horizontal scattering of artefacts is extremely
restricted, ranging from about 8 to c. 50 sq.m. As the
two largest sites (Myrvatn D and Flgyrlivatn 6) have
been subject to re-use, the spaces occupied per
encampment episode hardly exceed 10-15 sq.m.

—  The artefact assemblages consist mainly of medium
to high quality flint with minor supplements of rock
crystal or quartz (except Myrvatn F). The inventory
of formal tools is normally restricted to projectile
points and lower amounts of scrapers. Other types as
burins and borers occur as a clear element only in
Myrvatn D.

—  Of particular importance is the good preservation of
charcoal, providing high-resolution datings of the
Myrvatn sites to ¢. 96009000 BP and the Flayrlivatn
sites to ¢. 9750-9350 BP, and occurrence of tent
ring structures.

The tent rings: basic elements, main function,
dating

All tent rings found at Myrvatn and Fleyrlivatn are
localised to horizontal, stone-cleared areas on the sites.

The archacological visibility varies from a /arent tent
floor segregated mainly from the distribution of lithic
artefacts (Myrvatn 1) to evidens “text-book like” stone-
lined circles (Floyrlivatn 6 and 7). As the most disturbed
tent structures were found in the by all other respects best
preserved sites (Myrvatn I and D), human behaviour
appears to have been more decisive for the preservation
of the tent rings than the cumulative effect of all natural
and man-triggered crosion during the subsequent millen-
nia. In one extreme case the tent weight stones appear to
have been deliberately tossed away before breaking up
from the site. Normally the stones lie slightly dislocated
from their original positions due to removal of the tent
sheet.

The shape of the tent floors is circular, or slightly
elongated as an irregular oval or thombe. Two of the tent
rings (Myrvatn K and Flayrlivatn 7) are partly open
alignments of placed stones, while the remaining four
appear as basically closed. The inner dimension varies
between 1.8 and 3.8 m and the net floor area from 4.5 t0
11.4 sq.m. with 7.1 as a mean value (Figure 28.12).

Possible fent openings, indicated by stone-frec dis-
junction’s or find-tongues exceeding the border of the
tent ring, seem to have existed in most cases; facing the
water (Myrvatnet K, Fleyrlivatn 7) or the adjacent beach
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Site name Tent ring | Ground plan | Inner dimension | Floor area | Indoor | C14 age
type lay-out in metres in sq.m fire BP
Site I, Store Myrvatnet I oval/circular(?) 28x3.2 7.0 e 9000
Site D, Store Myrvatnet I1la oval/thombic 1.8x2.8 5.0 - 9400
Site K, Store Myrvatnet Ila circular/oval 38x38 114 - 9500
Site 9, Store Flgyrlivatnet ITa oval/circular 20x24 4.5 - 9600
Site 7, Store Flgyrlivatnet ITa circular 2.7x33 8.0 % 9400
Site 6A, St. Flayrlivatnet I1Ib circular/rhombe 3.2x3.2 72 - 9600
Site 6B, St. Flgyrlivatnet 1Ila oval/rhombic 3.0x3.2 6.7 + 9400

Figure 28.12 Collocation of tent ring data from the investigated areas. The codes, partly based on Newell (1981), distinguish:
I Structural stones lacking a discernible pattern. IT. Open alignments of structural stones (Ha. partly distorted, Ifb. intact).
I, Enclosed alignments of structural stones (IHla. partly distorted, IIb. intact). Radiocarbon ages are expressed as approximate

mean values,

line (Fleyrlivatn 6A and 6B). The evidence of tent
openings is however generally of a hypothetical character
and needs to be tested by later analyses.

The tent rings consist of between 20 and 70 weight
stones, mostly ¢, 20-30 cm by largest dimension and well-
rounded to prevent tearing up the tent cover. As some
weights appear to be missing from most tent rings,
removed by the campsite inhabitants or dislocated by later
natural agents, this states absolute minimum numbers. The
amount of structural stones actually necessary for fixing
the tent sheets firmly to the ground depended on factors
as wind exposure, tent height and size, and local avail-
ability of stones, Indications of other supporting elements
as stakeholes, outside drainage ditches or guystones have
not been documented from any site, but may well have
existed.

Interior hearths were used in at least two of six tent
rings (Flayrlivatn 6B and 7) centrally positioned on the
tent floor. Contemporary exterior hearths appear to have
existed in at least two cases (Myrvatn K and Flayrlivatn
9) adjacent to postulated door openings. Alternatively
these outside hearths may represent ashes dumped out
from former interior campfires.

Considering the distribution of finds, one half of the
tents had most or all artefacts concentrated inside, and
the other half the main artefact distributed owntside. In
both tent rings with internal hearths most or all artefacts
were found indoor. Presupposing the total amount of lithic
artefacts to be valid as a coarse indicator of function, and
precluding the possibilities of interior clean-ups with door
dumping, this may indicate some differentiation in the
use of the tents. Bevond a basal function as shelter against
wind, rain and snow, some tents were also areas for
cooking, heating and tool manufacture, or more passive
seclusions for rest and reflection.

The radiological datings of the tent rings need some
further consideration.

Expressed in wncalibrated radiocarbon years, the
oldest and youngest dates of the Myrvatn tent rings, or
hearths functionally related to these, range between 9570
(9495475 /Tua -1692) and 8910 (9040130 /T-7994) BP,

o

indicating a maximum time span of 660 years. The
corresponding values from Fleyrlivatn are 9830 (9750+
80/ Beta-141301) and 9280 (9360480 /Beta-141293) BP,
or a maximum period of use covering 550 years. Two
tent rings from Fleyrlivatn Site 6B and 9, predating all
Myrvatn dates {(see Appendix), suggest Early Mesolithic
hunter groups to have pitched tents in this area some few
hundred years earlier than at Myrvatn. On the other hand,
as the tent floor in Myrvatn I postdates all Fleyrlivam
tent rings, the use of tents probably lasted some few
hundred years longer at Myrvatn.

Conclusions as these may easily be turned over by
sources of error inherent in the C14-method. As known
for a long time (e.g. Gulliksen 1980:101 pp; Gowlett
1986:98 pp) clear deviations exist between conventional
dates and tree-ring calibrated calendar year dates, in
particular during the Pre-boreal. Radiological research
has proved plateaux of constant radiocarbon ages to
existed at 9950 and 9550 uncalibrated years BP, the last
covering as many as 400 calendar years (Becker and
Kromer 1991:22 pp).

Calibrations of the Myrvatn and Fleyrlivatn dating
series according to the latest available data using two
sigma confidence intervals (Stuiver e al. 1998:1041 pp),
determine the Myrvatn tent rings between 9200 and 7750
cal BC, or a period of maximum 1450 solar years. The
values for the Flayrlivatn tent rings range between 9350
and 8250 cal BC, or a maximum period of use covering
1100 years. Based on the lowest standard deviations, the
tents in each area need not have been used longer than
about 850 and 660 solar years respectively (see Ap-
pendix).

Without involving further details, calibrations confirm:

—  the oldest tent rings to be at Floyrlivatn (Sites 6 and
),

—  the youngest evidence of tent use to Myrvatn (Site 1),

—  some of the Myrvatn and Fleyrlivatn tent rings (e.g.
Myrvatn D and Fleyrlivatn 7) as potentially con-
temporaneous; and

—  tents in both areas to have been used over a longer
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period of time than indicated by the uncalibrated
radiocarbon datings.

The background: ecological setting, subsistence
system

The dating of most of the Myrvatn and Fleyrlivatn tent
rings to 9600-9400 BP, or the middle part of the Pre-
boreal, determines human enterprise to have occurred
within or soon after the Trollgaren ice-advance stage about
9700-9500 BP (Anundsen 1985:220). Tents also seem
to have been used at Flgyrlivatn during a minor ice
advance around 9300 BP.

With the inland ice sheet still covering mountain areas
just some few kilometres further East, the environmental
setting of the sites in both areas is likely to have been that
of a periglacial tree-less landscape, climatically influenced
by the continued presence of inland ice.

This is supported by wood-anatomical analyses of the
charcoal from the Myrvatn sites, reflecting a low-alpine
pioneer vegetation of willow scrubs and dwarf birch
established on fresh mineral soils (Bang-Andersen
1990:224), The charcoal from Flayrlivatn is more
problematic palaeobotanically as some samples have
turned out to contain oak and pine wood, most likely
brought i from lowland areas (Bang-Andersen 2000:27
pp). Pollen analyses able to reconstruct the middle Pre-
boreal nion arboreal vegetation in the mountain areas South
of Lysefjord, or high-resolutive quaternary deglaciation
studies, have so far not been completed.

Concerning potential food resources available in
recently deglaciated mountain landscapes as these, one is
confined to use indirect evidence or qualified guesswork
due to the complete lack of faunal remains in the sites.

Compared with groups known to have lived under
similar natural conditions, wild reindeer (Rangifer
tarendus) emerge as the only likely big game of impor-
tance. The reindeer herds need however not necessarily
have been predated primarily for their meat. Skins, sinews
and antler for tool production may have been even more
demanded. The interpretation of the Myrvatn and Floyr-
livatn sites as special purpose hunting camps seems to be
supported by the expedient flint tool inventories in the
sites, almost exclusively projectile points and scrapers.

In logistic terms the sites appear to be the products of
short-lasting early autumn hunting activities performed
by mobile groups with home bases on the coast of SW

Norway (Bang-Andersen 1990:224 pp, 1996b:435 pp).
Cl4-datings in both study areas point to discontinuous
series of stays of sporadic character, not separated by
extremely long intervals.

The tents of reindeer hunters

Evident tent rings dating to the Late Pleistocene or Early
Holocene are not known in other parts of southern
Scandinavia, in spite of a the discovery and investigation

DOME

RIDGE

Figure 28,13 The three main types of tents within the
circumpolar zone, based mainly on Faegre (1979).

of a increasing number of short-term camps or kill sites
attributed to reindeer hunting (Holm and Rieck 1992:9
pp. Vang Petersen and Johansen 1993:20 pp; Larsson
1994:159 pp).

Tent ring like structures do occur in Late Glacial sites
on the continental lowland plains. Within the Stellmoor
valley in NW Germany a number of circular or semi-
circular stone alignments interpreted as tent rings have
been recorded from different chronological contexts (Rust
1958:29 pp). The main part of these, as an alleged 3.5-4
m wide tent ring in the Ahrensburgian levels of the site
Borneck-Ost, turn out as problematic due to insufficient
documentation, or possible sources of error as surface
deformation by later trefalls. Some few structures like
“Konzentration IV”, a partly disturbed tent ring with
central hearth in the late Magdalénien site Gannersdorf
in the upper Rhine valley (Terberger 1997:25 pp), may
however prove to be of relevance for the interpretation of
the Myrvatn-Fleyrlivatn tent rings, despite a wide gap in
time and space and obvious differences in palaeo-
ecologcial setting.

The most relevant basis for comparison and inter-
pretation of tent foundations and framings seems to exist
within the circumpolar tundra zone. Fundamentally the
tents of recent Inuit reindeer or combined reindeer/seal
hunting groups are of three types: conical, domed or
ridged tents (Faegre 1979:99 pp) (Figure 28.13).

The eonicals of caribou Eskimos, resembling the
“larvos™ of the Fennoscandian Saami population and the
“tipis” of the North American plain Indians, have a
circular frame of 7 or 8 poles tied together on the top,
eventually strengthened by horizontal lines around the
poles. The tent cover is usually 10 to 20 reindeer skins
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-3 - e 2
Figure 28.14 Inuit ridge tent at Angmagssalik, SE Greenland
around 1900. Photo: J. Petersen (reproduced with kind
permission from Nationalmuseet, Etnografisk samling,
Copenhageny).

sewn together in a half circle or as two separate sheets,
drawn over the back of the tent and latched over the door
opening. Stones arc placed on the outside edge of the
cover hold it in place, forming a circular alignment.

The domes are more typical winter tents framed by
20-30 bent willow poles planted to the ground. As the
edges of the tent cover were not fixed with weight stones,
this type seems of minor importance for the interpretation
of tent rings.

The ridge tents form the most characteristic Inuit tent,
existing in a great variety of forms and formats. One main
feature common to all types is the ridge pole supported
by one or more, usually about ten upright poles. The tent
covering, sewn together by 10 to 15 seal- or reindeer
skins, is wrapped around the frame, laced together over
the door and rolled over on the edges by stones. Most
ridge tent variants will leave oval or ovate semi-open
stone alignments after dismounting, Greenlanders use of
these tents less than one century ago has been described
by Kaj Birket-Smith (1924:154 pp) and Therkel Mathias-
sen (1928:131 pp) (Figure 28.14).

Bath conical and ridged tents are designed for simple
use and easy transportation; weight depending of tent size,
the number of poles and the skin type used as cover. An
advantage of the conical is a generous interior height with
flaci]ities for a centrally positioned hearth. The lower and
tilted ridge tents are, on the other hand, more stable to
prevailing strong winds. They may also be framed by far
fewer poles, a scarce resource in most circumpolar and
periglacial areas.

Palaco-Eskimo research covering large parts of East
and West Greenland, High-arctic Canada and North
Alaska (e.g. Binford 1978:268; Grennow et al. 1983:50
Pp: Sandell and Sandell 1996:161 pp; Appel and Pind
19_96:13] pp; Helmer 1996:97 pp) have demonstrated a
Wl_de time-span for the use of tents during seasonal
reln‘deer or seal hunting. Like the tent rings from recent
Inuit camps, the tent structures on the Palaeo-Eskimo sites
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Figure 28.15 Comparison of tent rings at Myrvatn and
Floyrlivatn with contemporary hearths indicated by asterisks.
All plans are to the same scale and compass point.

vary more by extension than by shape. In SW Greenland
and High-Arctic Canada rings as wide as 5 or 6 m by
inner dimension are reported (Appelt and Pind 1996:131
pp; Helmer 1996:98). Normally the tents appear to have
been smaller, 3 or 4 m in diameter, producing floor areas
of 7 to 12 sq.m.

A feature common to many circular Palaco-Eskimo
tent rings is a rectangular axial passage of partly upright
stone slabs set 0,7-1,0 m apart. “Mid-passage structures”
as these, often filled up with fire-cracked stones, are
interpreted as places for heating and cooking (Appelt and
Appelt 1996:131).

In the light of the ethnographical and archaeological
data from wide circumpolar areas, some leads should exist
for a further interpretation of the Myrvatn/Fleyrlivatn tent
rings regarding the size, shape and handling of the tents
once pitched inside the stone alignments (Figure 28.15).

As the weight stones have been rolled onto the edges
of the tent covering, the inner diameter of the tent rings
states a maximum tent floor area. Normally the actual
floor-space must have been smaller due to a radically
relocation of weight stones some short distance by the
removal of the tent sheets. The sloping of the walls further
limited the utilisable space.
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Presupposing that the ref living floor on the average
was restricted to 80 % of the tent ring area, the efficient
floor space of the Myrvatn and Fleyrlivatn tents has varied
from 3.6 to 9.1 sq.m, with 5.7 sq.m as mean value.
Compared to the interior space of present-day mountain
tents, normally allotting about 1.2 sq.m per person, the
tents used at Myrvatn and Fleyrlivatn group could hardly
manage to accommodate more than 3 to 7 persons each.
Interior use of fire may have further reduced the bed area
in some of the tents.

Concise information about the height and shape of the
Myrvatn-Fleyrlivatn tents appears difficult to arrive at
duc to the displacement of weight stones from their
original positions. Generally oval or rhombie floor plans
(as in Myrvatn D) should be supposed to reflect ridge
constructions, and circular plans (Fleyrlivatn 7) conical
tents. A conical shape is probably also indicated by
centrally positioned hearths (as in Flayrlivatn 6B), or by
a circular artefact distribution (Myrvatn I). Accordingly,
conical tents appear to have been dominating at Flayr-
livatn while both main types were probably used at
Myrvatn.

The preference of conical tents may seem surprising.
High efforts connected to the transportation of tent sheets
and poles into these elevated areas and the harsh environ-
ment prevailing 9500 radiocarbon years ago taken into
account, ridge tents should logically emerge as the most
applicable type. However, at least at Flgyrlivatn, a basic
requirements for tent warmth appears to have dominated
more practical considerations as pack weight reduction
and wind resistibility.

Despite extensive archacological investigations in wide
parts of the south Norwegian mountains, bringing to light
a high number of well-preserved sites e.g. in the inner
Sognefjord mountains, at the Hardangervidda plateau and
in the Setesdal mountains (Johansen 1969:38 pp; Bang-
Andersen 1989:338 pp; Indrelid 1994:11 pp), similar
Mesolithic tent rings have only been recorded in one
restricted area.

At lake Holmavatmet (1030 m a.s.1.), about 100 kms
NNE of the Myrvatn-Fleyrlivatn area (Figure 28.1), tent
rings were found in three sites excavated in 1963-1965,
No radiocarbon datings are available. According to the
artefact inventories two sites appear to be of Late
Mesolithic or Early Neolithic age (Mikkelsen 1989:86
pp)- A third site, Bamsebubutkta, dated between 8000 and
6000 BP by occurrence of microblades and microblade
cores, and containing the best preserved tent rings at
Holmavatn (Rognes 1964:130 pp), attracts particular
interest,

Two oval or hearthshaped tent rings, about 2.4 x 3.8 m
and 2.4 x 3.3 m by inner dimension, were situated just
two meters apart from each other. The main amount of
artefacts and the only diagnostic hearth was located to
the south-western tent ring. Irrespective of a time gap
covering several thousand years, the Bamsebubukta site
seems to exhibit close parallels to Flayrlivatn 6 with its

remains of two equally sized, possibly contemporary ang
activity-specific tents placed almost side by side.

However, a vast majority of the Middle/Late Meso.-
lithic and Early/Middle Neolithic sites in the southern
Norwegian mountains are virtually without any djs-
cernible traces of dwelling structures as tent rings or
foundations for wind shields. Small rectangular huts,
circular sunk pit houses and rock shelters seem, with some
few exceptions, first to have been taken into use during
the Late Neolithic, c¢. 3800-3500 BP (Indrelid 1994:229),

As apparently contradictory, the widespread occur-
rence of open, unprotected Mesolithic sites in the high
mountains is a matter deserving far more intensive study.
One explanation among several possible is that tents may
perfectly well have been used without weight stones
during climatic periods of milder and less windy con-
ditions. This may for instance be relevant for the southern
parts of the Hardangervidda which were covered by pine
forests during parts of the Mesolithic (Moe et af. 1978:76
pp). The total lack of tent rings in the Late Glacial southern
Scandinavian reindeer hunting sites is, however, far more
difficult to comprehend in the light of the ethnographical
evidence from sub-polar environments evincing tents as
a prerequisite for subsistence and survival,

Appendix
C14 datings of tent ring structures in the two study areas

T-6489 Site {, Myrvatn (conv.)***: 9040 +120 BP,
calibrated age: BC 8600-7800

T-7994 Site I, Myrvatn (conv.,)**%; 0040 =130 BP,
calibrated age: BC 8600-7750

T-8293 Site D, Myrvatn (conv.)**: 9440 =50 BP,
calibrated age: BC 9150-8950 and BC 8900-8550.

T-8294 Site D, Myrvatn (conv.)**: 9460 +80 BP,
calibrated age: BC 9150-8430

T-8296 Site D, Myrvatn (conv.)**: 9420 +80 BP,
calibrated age: BC 9150-8450

TUa-1691 Site K, Myrvatn (AMS)*: 9485 +65 BP,
calibrated age: BC 9150-8600

TUa-1692 Site K, Myrvatn (AMS)**: 9495 +75 BP,
calibrated age: BC 9200-8600

Beta-141295 Site 9, Floyrlivatn (AMS)*: 9720 +80 BP,
calibrated age: BC 9350-8800

Beta-141296 Site 9, Flayrlivatn (AMS)*: 9490 +70 BP,
calibrated age: BC 9150-8600

Beta-141293 Site 7, Flayrlivatm (AMS)###%: 9360 +80
BP, calibrated to: BC 9150-9000 and BC §850-8250

Beta-141294 Site 7, Flayrlivatn (AMS)®*¥%: 9400 +70
BP, calibrated to: BC 9150-8950 and BC 89008450

Beta-141304 Site 64, Flayrlivatn (AMS)**: 9450 +70
BP, calibrated age: BC 9150-8450

Beta-141305 Site 64, Flayrlivam (AMS)*#: 9630 +80
BP, calibrated to: BC 9240-8780 and BC 87708740

Beta-141302 Site 64, Flayrlivatn (AMS)*: 9560 + 80
BP, calibrated age: BC 9220-8640
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Beta-141303 Sife 64, Flayrlivatn (AMS)*: 9430 + 70
BP, calibrated to: BC 9110-9005 and BC 8830-8545

Beta-141289 Site 65, Floyrlivatn (AMS)**#+: 9360 +80
BP, calibrated to: BC 9150-9000 and BC 8850-8250

Beta-141300 Size 68, Flayrlivam (AMS)**%%: 9460 +70
BP, calibrated age: BC 9200-8600

Beta-141301 Site 63, Flayrlivatn (AMS)*: 9750 + 80
BP, calibrated to: BC 9305-9125 and BC 8990—
8910.

¥ Indirect datings deriving from external hearths

#%  Maximum datings by charcoal superimposed by tent
weight stones

###  Datings of structural charcoal occurrences within
tent floors

##%* Datings of internal centrally positioned hearths

Uncalibrated ages are stated with the standard 1 sigma
(68.2 %) confidence interval. All calibrated ages are with
2 sigma (95.4 %) confidence intervals according to
atmospheric data from Stuiver ez a/.(1 998) using database
0xCal v.3.3. (Bronk Ramsey 1999).
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