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MESOLITHIC INTERFACES - VARIABILITY IN LITHIC TECHNOLOGIES IN EASTERN FENNOSCANDIA

Descent History of Mesolithic Oblique Points
in Eastern Fennoscandia - a Technological
Comparison Between Two Artefact Populations

ABSTRACT We analyse a sample of 158 Late Mesolithic margin-retouched points from two geographically
separate point populations in Finland to determine whether they represent the same technological tradition
with a common descent history or separate developments with possible distant common ancestry. We conduct
a technological analysis comparing the points according to geographical source area (i.e., northern Finnish
Lapland or southern Finland) and according to raw material. Our analysis shows that the differences between
the two point populations are best explained by differences in the raw materials used to manufacture the
points and that all of the studied points can be considered to represent the same technological tradition. We
also study the spread of the margin-retouched point concept within Finland by using radiocarbon dates. The
result of this analysis indicates that the concept spread from the north towards the south. Finally, we suggest
that two large-scale environmental changes, the 8.2 ka event and the Holocene Thermal Maximum, triggered
the changes leading to the spread of the point concept.

Late Mesolithic, Finland, lithics, oblique point, margin-retouched point, quartz, chert, 8.2 ka event, Holocene
Thermal Maximum.

Introduction

During the Late Mesolithic, a new arrowhead manu-
facturing concept, the margin-retouched point, spread
throughout the area representing present-day Finland.
In addition to Finland, margin-retouched points' (e.g.,
trapezes and transverse points) were contemporaneously
used throughout a large part of Europe. In Finland, the
points were manufactured from irregular flake blanks
with semi-abrupt to abrupt margin-retouch, and the

! In this paper, the expression margin-retouched point encompasses
points that are manufactured by retouching the margins of a flake
or flake/blade segment by abrupt or semi-abrut retouch, while
leaving part of the original blank edge as a cutting edge.

usually unmodified edge of the flake was used as the
cutting edge of the point. The resulting point type, the
oblique point, as well as the manufacturing concept, have
no predecessors in the archaeological record in Finland.
However, the known oblique points in Finland
have a somewhat bicentric geographical distribution
(Fig. 1). Broadly speaking, the points are known in the south
(including southern Lapland) and in northern Lapland, but
they are unknown in a large area in central Lapland. The
bicentric distribution is reflected in the archaeological liter-
ature as a bicentric research history, and the connection
between these point groups has rarely been addressed.
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In this paper, we study the descent history of
the margin-retouched point concept in Finland and
discuss scenarios explaining how the concept of margin
retouched points spread in Fennoscandia during the
Late Mesolithic. We aim to shed light on whether these
points represent the same technological tradition with a
common descent history or separate developments with
possible distant common ancestry. The paper draws on
a technological analysis of measurable characteristics in
158 oblique points from the two geographically sepa-
rate oblique point populations and on radiocarbon dates
from oblique point sites in Finland.

The descent histories of artefact types depend
on the social transmission of cultural information. In
recent years, cultural transmission theory (e.g., Boyd
& Richerson 1985) has gained popularity, especially
in explaining formal variation in artefact groups (e.g.,
Bettinger & Eerkens 1997; 1999; Eerkens & Lipo 2007;
Jordan & Shennan 2009). Cultural transmission theory
is also instrumental to the orientation of this paper.
Following Boyd and Richerson’s (1985) definition, we
see culture as socially transmitted information that is
capable of affecting an individual’s behaviour. Central
to cultural transmission theory are decision-making
forces, some of which increase population variation and
others of which reduce variation (Bettinger & Eerkens
1997; 1999; Boyd & Richerson 1985; Cavalli-Sforza &
Feldman 1981; Eerkens & Lipo 2005; Richerson & Boyd
2005). In Finland, because the margin-retouched point
concept spread to areas in which directly preceding
lithic arrowhead types are not known, differences or
similarities in within-population variation could shed
light on the transmission mechanisms behind the spread
of the manufacturing concept and, consequently, on the
descent history of oblique points.

In their study on the dispersion of bow-and-arrow
technology in the Great Basin area in North America,
Bettinger and Eerkens (1997; 1999) concluded that
the different design characteristics of corner-notched
points in central Nevada and eastern California reflect
different and contrasting modes of cultural transmis-
sion behind the spread of bow-and-arrow technology
in these areas. However, Bettinger and Eerkens (1997)
acknowledge that their study does not consider certain
environmental factors, such as the effects of raw mate-
rial. Boyd and Richerson’s definition of culture neverthe-
less includes an important distinction between culture

and behaviour as well as the products of behaviour (e.g.,
artefacts) because behaviour is always a product of both
cultural and environmental factors. This means that two
individuals with an identical cultural repertoire behave
differently in different environmental settings (see also
Binford 1973). The manner in which these individuals
react to different environmental settings depends on
culturally acquired information. One environmental
factor capable of affecting artefact form is the raw mate-
rial used to produce it.

Itis widely acknowledged that the physical proper-
ties of raw materials have a strong impact on lithic assem-
blage variation (e.g., Amick & Mauldin 1997; Crabtree
1967; Domanski et al. 1994). Therefore, depending on
the properties of the raw material, individuals who have
acquired similar information concerning an artefact
manufacturing process can produce formally different
versions of the same artefact type. Bearing this fact in
mind, we will also study the effects of raw material on the
observed differences in within-population variation in
the northern and southern oblique point groups as well
as on the differences observed between the two groups.

The setting

The first notable oblique point site in Finland was
published in 1948 (Luho 1948) and since then the point
type has been considered mainly to be pre-pottery
Mesolithic in the southern part of Finland (e.g., Luho

Ayripai 1950) with only a few occasional points found
in possible association with pottery (e.g., Luho 1957).
In more recent research, sites with oblique points in
southern Finland have been dated to the Late Meso-
lithic (to ¢. 6500-4900 calBC) (Matiskainen 1986; 1989b;
2002:100). These points are almost exclusively made of
different varieties of macrocrystalline vein quartz.

In northern Finnish Lapland, the discussion on
oblique points has pursued a different path. Because the
points in this region are often made of cherts and quartz-
ites originating from the Barents Sea coast, Norwegian and
Finnish archaeologists tend to discuss these points in rela-
tion to the North-Norwegian research tradition and connect
them with the Late Mesolithic (Finnmark Phase I, c. 6400—
4400 calBC) points of northern Norway (e.g., Halinen
2005:32; Hood 1988:30; Huurre 1983:86-87; Manninen
2005; 2009; Olsen 1994:40; Skandfer 2003:295-296).
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Figure 1. The points in the southern (left) and northern (right) groups of oblique points in Finland organised according to edge shape.
Points in the southern group: Alajarvi Rasi, (a, b, t); Askola Puharonkimaa Jarvensuo (c); Hollola Kapatuosia, (g, u); Askola Pappila Peru-
namaa-Saunapelto (h); Pello Kaaraneskoski 1 (i); Lohja Hossanmaki (m); Kuortane Ylijoki Lahdenkangas (n); Loppi Karhumaki (o, s).
Points in the northern group: Utsjoki Mavdnaavzi 2 (d, e, r, v); Inari Vuopaja (f, j, w); Inari Kaunisniemi 3 (k); Enontekié Museotontti
(I, p, q); Inari Ahkioniemi 2 (x). See Appendix | for catalogue numbers. National Museum of Finland. Photograph by M. A. Manninen.

Because the margin-retouched oblique points
in Finland represent the first formal arrowhead type
discovered after the post-Swiderian tanged points of
the pioneer colonisation phase and have no predeces-
sors or successors, their appearance in the Late Meso-
lithic demands an explanation. The explanations put
forth follow roughly similar paths: the southern points

result from diffusion from countries south of the
Baltic Sea (Luho 1948:5; 1967:118—119; Matiskainen
1989a:1X, 63) whereas the northern points are a result
of demic diffusion in or colonisation of the inland areas
of northern Fennoscandia from the Barents Sea coast
(Olsen 1994:40), from the southern oblique point area
(Rankama 2003) or from both (Halinen 2005:88-90).
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Figure 2. Small map: The distribution of known Stone Age and
Early Metal Age dwelling sites in Finland (n=9188) (MJREK 2008).
Large map: The sites with reported oblique points in Finland (see
Appendix Il). The Litorina Sea shoreline at ¢. 6400 calBC is marked
with a brown line. The sites with points confirmed by the present
authors are marked with red. The sites included in the technolog-
ical analysis are numbered as follows: 1. Kapatuosia; 2. Etulinna
Ruoksmaa A&B; 3. Rokin Valkamaa; 4. Takalan Ruoksmaa; 5.
Pappila Perunamaa-Saunapelto; 6. Siltapellonhaka I; 7. Siltapel-
lonhaka II; 8. Latoniitty Silta-aro; 9. Puharonkimaa Jarvensuo; 10.
Sperrings Hiekkakuoppa NE; 11. Suitia 1; 12. Hossanmaki, 13.
Antinnokka 1; 14. Karhumaki; 15. Lehtimaki; 16. Lahdenkangas
1; 17. Rasi; 18. Kaaraneskoski; 19. Neitila 4; 20. Lautasalmi; 21.
Museotontti; 22. Kaunisniemi 2; 23. Kaunisniemi 3; 24. Satama-
saari; 25. Kirakkajoen voimala; 26. Ahkioniemi 1&2; 27. Nellimjoen
suu S; 28. Vuopaja; 29. Supru; 30. Mavdnaavzi 2.

When oblique points made of quartz, the typical
raw material in southern Finland, are found in the north,
they are sometimes linked with the southern Finnish
points (e.g., Halinen 1995:92; Huurre 1983:86-87;
Kehusmaa 1972:76; Kotivuori 1996:58; Rankama 2003).
The questions whether the North-Finnish points, let
alone the North-Norwegian points, could in fact belong
to the same tradition as the points found in southern
Finland, and what could explain the virtually simulta-
neous appearance of the concept of producing margin-
retouched points in both areas, however, have not been
explicitly addressed.

A survey of the research literature and the archived
reports conducted for this study?® suggests that the number
of oblique point finds has increased in relation to the distri-
bution maps published in the 1980s (Huurre 1983:86-87;
Matiskainen 1986) and that points have also been reported
in the area pointed out by Matiskainen (1986; Koivikko
1999), where lake tilting has submerged sites. However,
there is still a gap in the geographical distribution of
oblique point finds in central Lapland (Fig. 2). The arte-
facts reported as oblique points in the two sites within the
otherwise blank area (Sodankyld Matti-vainaan palo 2 and
Sodankyld Poikamella) are single finds that, according to
the excavator, may be misclassified (P. Halinen pers. comm.
2011). In Figure 2, the small map shows a similar distri-
bution of known Stone Age and Early Metal Age dwelling
sites in Finland. This distribution suggests that the blank
area in the distribution of oblique points may be due to the
uneven geographical coverage of field research. Therefore,
it may possible to address the vacuum by allocating more
survey and excavation efforts to the area. However, we feel
that regardless of whether the point populations north and
south of the gap belong to the same technological tradition
or not, a more rewarding and more warranted approach
than simply conducting additional fieldwork is to make
a technological comparison between the existing point
assemblages from the two areas.

2 This survey is not comprehensive. Most of the data was gathered
from publications and we studied unpublished reports mostly
from areas that are not discussed in the literature. We examined a
sample of reported points from those parts of Finland that are not
represented by the sites included in the technological analysis to
confirm the geographical distribution of the point finds. The sites
in which the existence of points could not be verified in the follow-
up were omitted from the map. Nevertheless, the site data may
include sites in which the artifacts reported as oblique points have
not been retouched and, consequently, in our definition, would
not be considered to be intentionally manufactured.
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The technological analysis

For our analysis, we selected a sample of 196 artefacts that
were reported as intact or broken oblique points from
30 sites (Fig. 2, Appendix Ill). Only the artefacts showing
clear backing retouch on the margin(s) were considered
to be intentionally manufactured points. As a result, we
only accepted 158 of the 196 artefacts for further anal-
ysis. Most of the points come from sites south of the
blank area in central Lapland (i.e., 121 points from 19
sites), whereas the northern group of points is smaller
(i.e., 37 points from 11 sites).

The analysis was designed to gather information
on point shape and manufacturing process. We inferred
the details of the technology behind each point from
the points themselves. Debitage resulting from oblique
point manufacture is rarely discerned or even discern-
able in the assemblages, and consequently was not
included in the analysis. We studied the point data statis-
tically to analyse patterning in production technology
and resulting point shapes. Additionally, we studied the
raw material as well as the localisation and position of
retouch for each point. When discernable, we also regis-
tered the orientation of the point in relation to the blank
and the mode of detachment of the blank. To quantify
point shape, the studied variables include basic measure-
ments (i.e., weight, maximum length, maximum width,
and maximum thickness), the thickness of the arrow-
head’s longitudinal middle point, and the edge angles.

Because stone arrowheads generally consti-
tute a replaceable part of the arrow and have a typically
short use-life (e.g., Cheshier & Kelly 2006; Fischer et al.
1984; Odell & Cowan 1986), they are usually somewhat
standardised to facilitate the re-use of the arrow shaft.
In particular, the contact point between the shaft and
the point base is often standardised because a replace-
ment arrowhead must fit the existing hafting mecha-
nism at the end of the shaft. Because the basal part of
a point therefore reflects details about the arrow tech-
nology beyond the arrowhead (Hughes 1998), we also
measured each point’s base thickness and width.

It should be noted, that intra-site analyses suggest
that oblique points were often produced several at a time
and that many of the oblique points found in excava-
tions are actually rejects from the manufacturing process
(Manninen & Knutsson in preparation). Thus, many of
the intact points in the studied assemblage may have
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Figure 3. The width ratio (maximum width/basal width) in the
studied point groups. South n=103, north n=31. The top and
bottom of the box indicate the 25th and 75th percentiles, the black
band indicates the data median, and the grey cross indicates the
data mean. The ends of the vertical lines indicate the minimum
and maximum data values, unless outliers are present. In that
case, the whiskers extend to a maximum of 1.5 times the inter-
quartile range. The outliers are marked with circles.

been defective in one detail or another. In addition, we
consider it likely that practice pieces are included in the
assemblage as well. Although these points create some
noise in the statistical analysis, we expect their effects
to be averaged out because these points still represent
acceptable oblique points in most aspects.

Asthe studied assemblage consists of finished points,
we present the technological details inferred from the point
assemblage in reverse order in relation to the manufacturing
process. In other words, we start with the finished point and
end with primary production and raw material.

Point size and shape

To quantify the overall outline shape of the points (not
including the shape of the edge), we first studied the
width ratio (i.e., the ratio between the maximum and
basal width) (Fig. 3). The greater the relative width for a
given point, the more triangular or tanged/trumpet-like
the point is. A value close to 1 indicates that a point has
relatively straight edges (i.e., is nearly as wide at its widest
point as it is at its base). As expected, the results show
that in both groups, the widest point of the arrowhead is
usually not at the base, but also that both the median and
mean of the ratio are slightly higher in the northern group.
This result indicates that a slightly greater proportion of
points in the northern group has a clear basal narrowing.
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Figure 4. Maximum thickness and length of points in the southern (n=106) and northern (n=32) oblique point populations with linear
trendlines of the measured intact points and the points with broken tips (1.5 mm added to length).

We further studied point shape using measure-
ments of point outline dimensions. Here a difference
can be clearly seen in the thickness/length ratios (Fig. 4).
When compared with the southern points, the northern
points are thin in relation to length, whereas the southern
points are clearly thicker in this regard. There is almost
as clear a difference between the groups if thickness is
compared with width, but less clear a difference with
respect to the length-to-width ratio. Thus, the data indi-

Figure 5. Point weight in the oblique point populations. South
n=100, north n=34.

cate that the northern points are generally thinner than
their southern counterparts, but the two point popula-
tions are equal in terms of length and width. The thinness
of the northern points as a group is also the main reason
for their generally lower weight (Fig. 5).

The basal thickness of the points is also generally
lower in the northern group than in the southern group.
As noted above, the differences in the basal part of the
points could indicate differences in arrow technology.
As the basal thickness of arrowheads usually correlates
with the thickness of the arrow shaft (Hughes 1998),
we suspect that basal thickness is one of the variables
that determined whether a point was accepted as usable.
Evidence supporting this hypothesis can be found in the
point data. Specifically, 34 points in the total assemblage
show evidence suggesting that the points were thinned
by purposeful detachment of small invasive flakes from
the dorsal and/or ventral side of the point. This finding
indicates that these points were originally considered to
be too thick. In 17 points, the thinning is restricted to the
base. Judging from the basal thickness of both un-thinned
and thinned points, the ideal basal thickness seems to
have been approximately 2-3 millimetres (Fig. 6).
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Figure 6. The basal thickness of the un-thinned (a) and thinned (b) points. South, a) n=81, b) n=27. North, a) n=27; b) n

basal end midpoint

baSe
edge
a b c

Figure 7. Side view profiles of oblique points: a) point with a base of even thickness , b) point with a tapering base, and c) point with a
relatively thick basal end. In addition, the figure shows the variables used to define the midpoint/basal thickness ratio.

We studied the thickness ratio (i.e., the ratio
between midpoint and basal thickness) to quantify the
side view profiles of the point bases. This value also
provides an indication of the overall side view profile,
as the point edge usually starts to taper from or close to
the midpoint (Fig. 7). If the value is close to 1, then the
point base is of even thickness for its entire length (a).

A value over 1 indicates that the thickness tapers toward
the basal end (b), whereas a value less than 1 indicates
that the basal end is thicker than the rest of the point (¢).
The results show that no great difference exists between

the two groups in this respect, although slightly more

Figure 8. Point midpoint thickness to base thickness ratio. South
variation exists in the northern group (Fig. 8). Points  n=121, north n=37.
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with the thickest point near or at the middle of the point
are the most numerous in both groups.

The edge angle measurements also show a slight
difference between the two groups. The smaller of the
two angles between the point edge and the retouched
sides of the point can be used as a proxy for edge angle
(Fig. 9). An angle of c. 70-90 degrees indicates a trans-
verse edge (b), an angle below 70 degrees indicates an

edge that lies at an acute angle to the longer side of the Figure 9. A schematic representation of the smaller edge angles taken

point (a), and an angle above 90 degrees indicates that  from the various point outline shapes. Drawing by M. A. Manninen.
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Figure 10. Edge angle variation (smaller edge angle) in the studied
point populations. South n=110, north n=31.

both angles between the edge and the retouched sides are
obtuse, which means that the edge is pointed or round
(¢). The results (Fig. 10) show that the northern points are
more heterogeneous in this respect. However, the oblique
and transverse edges are most common in both groups.

Retouch

We also studied the modes of blank modification from
each point. Because we only accepted artefacts that showed
margin modification, in addition to correct general shape,
all of the studied artefacts had at least one of four types
of margin modification types: 1) semi-abrupt to abrupt
backing retouch (n=156), 2) semi-invasive retouch on the
margin (n=9), 3) abrasion of point margin (n=13), and 4)
snapping of the basal end (n=7). Of these types, types 3
and 4 probably also include examples of alteration caused
by use. All four types are present in both the southern and
northern groups, except for types 2 and 4, which were
observed only in the southern group. However, types 2, 3,
and 4 are too rare among the studied points to be used in
inter-group comparisons of the two point populations.

The direction of backing retouch varies within
both groups (Fig. 11). Most of the points show backing
done from only one direction (southern group 55%
and northern group 69%), but a considerable number
of points also show both direct and inverse retouch
(southern group 43% and northern group 30%). In
general, the data on point margin modification do not
seem to indicate any cultural or traditional predetermi-
nation or significant inter-group differences.

As mentioned earlier, some points in both
groups show evidence of thinning: 27 points (25%) in
the southern group and 7 points (21%) in the northern
group. Thinning has been done with semi-invasive to
invasive retouch and usually consists of less than five
detachments. In the analysis, we considered thinning to
be clear when the detachments have been made after
the final backing retouch has been done. Another 15
points show detachments that may have been made to
thin the point but are less clear and sometimes antedate
the backing. One of the two slate points in the southern
group has a polished dorsal surface, which can also be
seen as a sign of deliberate thinning. However, it could
also indicate a flake blank detached from a ground slate
artefact (see Rankama & Kankaanpii this volume).

Blank production and point orientation

We were able to infer the orientation of the point in relation
to the blank in 108 of the 158 points. If the flake edge has
been used as the cutting edge of the point, then in practice,
the points are oriented either perpendicular or parallel to
the flake. A comparison of point orientation suggests that
asignificant difference exists between the two groups (Fig.
12). The southern points are almost exclusively oriented
perpendicular to the blank (see also Matiskainen 1986;
Pesonen & Tallavaara 2006), whereas in the north, over
40% of the points are oriented parallel to the blank.

All of the points in both groups seem to have
been produced using flake blanks. During the Stone
Age in Finland, flake production has usually followed
simple opportunistic methods, especially with quartz
(Rankama et al. 2006). These methods can be divided
into bipolar and platform reduction, and more distinc-
tive technological concepts are seldom encountered.
This was the case in this study as well, as the points are
made from relatively irregular flakes that do not show
any signs of standardisation within the groups or even
within the individual sites.

We may reliably infer the mode of primary
production (i.e., bipolar or platform reduction) from 42
points (28 south and 14 north) that are all made out of
platform flakes. In these points, a part of the bulb of
percussion is still visible (19 points), and/or a part of the
original platform remnant is one of the sides (19 points)
or at the base of the point (4 points). In most of the
remaining points the signs of flake initiation have been
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removed. However, also many of these points have the
general appearance of platform flakes. Only one point
shows characteristics (i.e., crushing of the flake end) that
suggest a flake blank deriving from bipolar production
rather than platform reduction. In 78 points (66 south
and 12 north), the cutting edge is oriented parallel to a
dorsal ridge. There is no evidence suggesting that the
microburin technique was used to produce any of the
analysed points.

Raw materials

The raw materials used to manufacture points differ
between the two groups (Fig. 13). Quartz has been used
to produce the majority of the points in the southern
group, whereas chert is the most common raw mate-
rial in the north. The other raw materials include rock
crystal, quartzite, and slate. All of the raw material cate-
gories are based on archaeological definitions of raw
materials. No geochemical sourcing or petrologic raw
material definitions were available.

Most of the quartz raw material consists of
different varieties of opaque white and greyish vein
quartz (74 points) as well as greyish translucent quartz
(32 points). Only three points from the southern group
are made of more colourful varieties of quartz. These
varieties include a bluish quartz, a rose quartz, and a
striped white/transparent quartz. However, a commonly
distinguished sub-category of quartz, the transparent
rock crystal, has been used relatively often (21 points).
The raw material of one rock crystal point in the southern
group has a reddish shade.

Also the chert raw materials vary and include
different types of black (3 points) and grey chert (21
points). The grey chert category also includes many
points that have turned white because of burning and/
or weathering. Many of these points come from sites
in which their originally grey colour is clear from
conjoining and manufacturing debitage (Manninen &
Knutsson in preparation), but some points may have
originally been a different colour. All of the chert points
are in the northern group except for one point of black
chert, which was found in Kemijérvi directly south of the
blank area in central Lapland. In addition, the northern
group includes two points made of fine-grained quartzite
(one grey and one red), and the southern group has two
points made of black slate.

South % North %
Left inverse, right inverse 30 24.6 14 38.9
Left direct, right direct 5 41 6 16.6
Left inverse, right direct 10 8.2 2 56
Left direct, right inverse 6 5.7 3 83
Left inverse, right both 10 8.2 3 83
Left direct, right both 6 49 0 0
Left both, right inverse 5 4.1 1 28
Left both, right direct 4 3.3 1 28
Left both, right both 6 49 1 28
Left inverse, right no backing 13 10.7 3 83
Left direct, right no backing 6 49 1 28
Left no backing, right inverse 7 57 0 0
Left no backing, right direct 4 33 0 0
Left both, right no backing 4 33 0 0
Left no backing, right both 1 08 0 0
Left no backing, right no backing 2 16 0 0
Indiscernible direction 2 16 2 28
Total 121 99.9 37 100
Figure 11. Direction of backing retouch.
Area Orientation Sum
Perpendicular Parallel
North 57.1% (n=16) 42.9% (n=12) 100% (n=28)
South 92.5% (n=74) 7.5% (n=6) 100% (n=80)

Figure 12. Point orientation (perpendicular or parallel) in relation
to the flake length axis.

South South% North North% Total Total%

Quartz 99 81.8 9 24.3 108 68.4
Chert 1 0.8 24 64.9 25 15.8
Quartzite 0 0 2 5.4 2 1.3
Rock 19 15.7 2 5.4 21 133
crystal

Slate 2 1.7 0 0 2 1.3
Total 121 100 37 100 158 100.1

Figure 13. Raw materials.

Summing up the technological profiles

The technological comparison indicates that the two point
populations are quite similar. The variables initially consid-
ered to possibly reflect differences in overall arrow tech-
nology (point weight, basal thickness, and basal width)
show only small differences between the populations. For
example, all other variables held constant, a weight differ-
ence of 10 grains (c. 0.6 grams) between arrowheads is said
to have no significant effect on modern hunting arrow
flight (Schuh 1987:30). The difference in the points’ mean
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Chert

Quartz

Figure 14. Typical features that distinguish the points in the northern
(top) and southern (bottom) group of oblique points. (Note that despite
the large number of points oriented parallel to the longjtudinal axis of
the flake, over half of the northern points were still oriented perpen-
dicularly in relation to the blank). Drawing by M. A. Manninen.

Variable South North
Length 23.3 23
Basal width 254 24
Max width 16.8 18
Basal thickness 30.8 31.6
Midpoint thickness 21.2 26
Max thickness 21.4 24.2
Weight 51.7 47.9
Thickness ratio (midpoint/base thickness) 27.7 30.7
Edge angle 26.1 41
Relative thickness (thickness/length) 19 28.7
Width ratio (max/basal width) 27.1 26
Mean 26.4 29.2

Figure 15. Comparison of the coefficient of variation ((o/u)x100)
for the studied measurable variables in the southern and northern
groups. Greater values indicate greater variation.

Figure 16. The fragment types most likely to resemble oblique
points, from crosswise split flakes (a) and flakes split by radial frac-
tures (b). Based on Knutsson (1998) and Rankama (2002).

weights between the northern and southern point popula-
tions is smaller than this value, even though the weights of
hunting points made of lithic materials may differ consid-
erably more than 10 grains even when produced by a single
skilled person (Shackley 2000:701).

However, some differences between the point
groups can be detected, although these differences are not
very significant in relation to the overall arrow technology
(Fig. 14). The clearest differences are seen in the raw mate-
rials used, the points’ orientations in relation to the blank,
and the points’ thicknesses and weights. In addition, the
northern points are more heterogeneous as a group, as
indicated also by the coefficient of variation calculated for
the different variables (Fig. 15).

The effect of raw material

The fact that the points in the southern group are almost
all made of quartz suggests that explanations for the
observed differences between the southern and northern
oblique points can be found in the differences between
quartz and chert. The effect of raw material properties
is an environmental factor affecting human behaviour
(i.e., a factor independent of cultural choices) and can
be tested with the assemblage at hand.

Quartz is known to have a tendency to frag-
ment during flake detachment (Callahan et al. 1992),
probably as a consequence of its fragility due to low
tensile and compressive strengths and the usually high
amount of internal flaws. These qualities have affected
the design and manufacturing processes of quartz tools
when compared with tools made of less fragile raw mate-
rials. Quartz artefacts can be manufactured with strate-
gies that to some degree reduce fragmentation and with
design criteria that counterbalance the fragility of the
raw material (Tallavaara et al. 2010a). However, in their
ideal form, certain types of flake fragments resemble
the typical outline shape of an oblique point (Knutsson
1998). Thus, it could be expected that the proneness to
fragmentation of quartz would have been taken advan-
tage of and fragments of these types (Fig. 16) would
have been selected for point blanks, thereby reducing
the amount of necessary retouch.

The effect of these characteristics of quartz on
oblique point manufacture and especially on the inter-
group differences observed in the technological analysis can
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Figure 17. Thickness/length ratios of intact points and points with broken tips (1.5 mm added to length) made of different raw materials
in the northern (N) and southern (S) groups of points. Chert (C) n=22, quartz (Q) n=98, rock crystal (RC) n=16.

be studied by dividing the point data by the raw material,
and especially by contrasting the quartz point data from the
two geographical groups with the chert point data.
Starting with a comparison of the relative thick-
nesses of quartz and chert points (Fig. 17), we find
that the difference in point thickness between the two
populations appears to be due to the relatively larger
number of points in the southern group that are made
of quartz. The thickness of chert points does not corre-
late with their length. However, the thickness of quartz
points increases with their length, which makes the
quartz points thicker as a group. Experimental work
indicates that an increased thickness-to-length ratio
makes projectiles more durable (Cheshier & Kelly
2006) and that the fragmentation of quartz flakes
during detachment can be reduced to some degree
by producing relatively thicker flakes (Tallavaara et

al. 2010a). The greater thickness of quartz points in
comparison to chert points can thus be explained
as an attempt to compensate for the fragility of the
raw material. This conclusion is in accordance with
the results from other studies that compare artefacts
made of quartz with counterparts made of less fragile
Wadley & Mohapi 2008). Although made of a more
homogenous raw material than the vein quartz points,
the rock crystal points show similar and only in some
cases slightly more “chert-like” trends than the vein
quartz points when treated separately. For that reason,
we henceforth include the rock crystal points in the
same group with the other quartz points. As can be
expected, the increased average point thickness of the
combined quartz group correlates well with the group’s
increased basal thickness (Fig. 18).
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Figure 18. Basal thickness in points from different raw materials.
Chert n=25; quartz n=129.

Area Raw Orientation Sum
Ll Perpendicular Parallel
North  Chert 44.4% (n=8) 55.6% 100% (n=18)
(n=10)
Quartz 87.5% (n=7) 12.5% (n=1) 100% (n=8)
South Chert 100% (n=1) 0% 100% (n=1)
Quartz 92.4% (n=73) 7.6% (n=6) 100% (n=79)

Figure 19. Cross-tabulation of point raw material (quartz and
chert), and point orientation in the studied groups.

The effect of raw material on point orientation in
relation to the blank can be studied by contrasting point
population, raw material, and, when discernable, point
orientation (Fig. 19). The cross-tabulation reveals that
quartz points are oriented perpendicularly in relation to the
blank regardless of the area of origin, whereas the northern
chert points are oriented parallel to the longitudinal axis
of the flake as often as they are oriented perpendicularly
to the axis. This finding indicates that a quality inherent
in the raw material was a major factor in the orientation
of the quartz points. We suggest that this quality is the
aforementioned fragility of the material. A perpendicular
orientation in relation to the blank can be used to create
a steeper and more durable edge than the usually gently
feathering edge at the distal end of the flake.

The typically perpendicular orientation of the
quartz points also reveals that if flake fragments were
used to produce quartz points instead of intact flakes,
then the fragments from crosswise split flakes were used
almost exclusively, whereas the oblique-point-looking
middle fragments caused by radial fractures do not seem
to have been used. This suggests that fragmentation, at

least by radial fractures, was not desired in oblique point
blank production.

The correlation amongst variables in the different
groups can be studied for the purpose of evaluating the
possible effects of different transmission mechanisms
versus the effects of raw materials on the within-group
variation. The logic behind the comparison of paired
correlations is that variables acquired as a package by
a mechanism akin to indirect bias are more strongly
correlated than variables affected by guided varia-
tion (Bettinger & Eerkens 1999:237). The data in this
study indicate that more interdependence exists among
the variables in the southern group than those in the
northern group (Fig. 20:A). In 33 of the 55 paired corre-
lations, the southern value exceeds the northern value.
The correlation in the southern group is significantly
larger in five of these cases (p < 0.05), but there are no
cases in which the northern correlation is significantly
larger. This result supports an interpretation that the
differences between the southern and northern groups
reflect different transmission mechanisms.

However, when the points are divided according
to raw material, even though the number of cases in
which the quartz value exceeds the chert value is smaller
than when comparing the southern and northern points
(28 of the 55 paired correlations), a significantly stronger
correlation amongst variables is found in nine cases in
the quartz group and in two cases in the chert group (Fig.
20:B). Thus, more significant correlation exists amongst
the variables in the quartz points than amongst those in
the southern group of points. Furthermore, in the two
cases, where the correlation is significantly stronger in
chert points (i.e., relative thickness (thickness/length)
to length and relative thickness to maximum width),
it is caused by the fact that the thickness of the quartz
points increases with increasing length and width. These
results indicate that the properties of quartz reduced the
degree of variation in the southern group, and therefore
the differences in the degree of within-population vari-
ation cannot be attributed directly to differing transmis-
sion mechanisms.

The fragility and proneness to fragmentation of
quartz seems to force a more standardised and robust
point shape in comparison with chert. Because of its
greater resilience, chert allows for more diverse point
orientations and shapes as well as smaller blanks. More-
over, the perpendicular orientation alone renders quartz
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A Group Length
Basal south 0.176 Basal
width north 0.159 width
Maximum  south 0.568 0.509 Maximum
width north 0.621 0296  Width
Basal south 0.462 0.341° 0538 Basal
thickness north 0.221 0.061 0.143 thickness
Midpoint  south 0.587°  0.220 0.463 0.451 Midpoint
thickness ot 0.303  0.148 0.312 0.431 thickness
Maximum  south 0.629? 0.237° 0.525 0.653 0.900 Maximum
thickness  orth 0.283 0.118 0.287 0.598 0.964 thickness
Weight south 0.865° 0.354  0.710 0.576 0.768 0.809 Weight
north 0.670 0.289 0.627 0.438 0.755 0.748
Thickness south -0.075 -0.158 -0.224 -0.705  0.207 0.011 -0.059  Thickness
ratio north 0.057 0.071 0.100 -0.596  0.414 0.254 0.225 ratio
Edge south -0.292  0.025 -0.084 -0.260 -0.058 -0.126 -0.087  0.230 Edge
angle north 0.069  -0.057  0.081 0.024 -0.169 -0.149 -0.108  -0.123 angle
Relative  south 0485  0.110  -0.091 0.189 0.312 0.351 0.123 0.070 0.217 Relative
thickness  orth -0.630  0.025  -0.338 0.303  0.493 0.541 0.014  0.422 -0.108  thickness
Width ratio south 0.157 0.734 0112 0.014 0.088 0.114 0.071 0.007 ©0.041  -0.121
north 0.271 0.679  0.465 0.037 0.022 0.032 0.138 -0.045 0.121 -0.277
B Raw
material Length
Basal quartz 0.171 Basal
width chert 0.229 width
Maximum quartz 0.579 0.505 Maximum
width chert 0.575 0.228  Width
Basal quartz 0.460 0.335 0.507° Basal
thickness chert 0.225 0.090 0.193 thickness
Midpoint quartz 0.620? 0.245 0.519° 0.453 Midpoint
thickness  cpert 0155  -0.014  -0.162 0.464 thickness
Maximum quartz 0.655 0.252 0.559° 0.654 0.907 Maximum
thickness  cpert 0129  -0.043  -0.133 0.540  0.990 thickness
Weight quartz  0.867°  0.362 0.728° 0.564  0.785° 0.820° Weight
chert 0.654 0.252 0.397 0.466 0.473 0.471
Thickness quartz 0.003 -0.116 -0.108 -0.669 0.263 0.041 0.017 Thickness
ratio chert -0.356  -0.146  -0.333 -0.612  0.376 0.304 -0.074  ratio
Edge quartz  -0.312  0.041 -0.079 0269  -0.097 -0.152 0111 0.206, Edge
angle chert 0.198 0114  0.114 0.349  -0.057 0.002 0.136 -0.259 angle
Relative  quartz  -0.450 0.144  -0.052 0.214 0.313 0.356 -0.096  0.042 0.218 Relative
thickness  chert -0.766° -0.100  -0.518°  0.223  0.720 0.710 0163  0.396 -0.094  thickness
Width ratio quartz  0.183  -0.725 0.136 0.012 0.113 0.134 0.092 0.038 0.062  -0.127
chert 0.133 -0.705  0.490 0.048  -0.472 -0.123 0.001 0471 0.180 -0.251

a Significantly stronger correlation.

Figure 20. A) Pearson’s r Correlation Coefficients for the point variables in the southern and northern groups of oblique points and B) for
the oblique points made of quartz (vein quartz + rock crystal) and chert. Thickness ratio = midpoint thickness/ base thickness, relative
thickness = thickness/length, and width ratio = maximum width/basal width.

points more standardised, as the number of pointed or
round tips is reduced. Chert points are generally thinner,
often have relatively thin and/or narrow (Fig. 21) bases,
and have more diverse edge shapes (Fig. 22).

Thus, our evaluation of the effects of raw material
properties indicates that, although quartz points differ
from chert points, they have similar dimensions and
were made in the same manner in both of the studied
point groups. The differences in raw material composi-

tion and properties appear to explain most of the inter-
group differences observed in the point data. Hence,
from a technological point of view, there are no differ-
ences in the manufacturing processes behind these
points that would suggest separate technological tradi-
tions or necessitate differing arrow technology. However,
that the same or at least very similar technology arrived
in the area of present day Finland through different
routes remains possible.
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Figure 21. Width ratio (Maximum/basal width). The greater the
value, the more triangular or tanged/trumpet-like the point is. A
value close to 1 indicates a point with straight edges. Chert n=21,
quartz n=111.
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Figure 22. Edge angle variation according to raw material. Chert
n=21, quartz n=118.

Origin and dates

To facilitate the evaluation of possible source areas for
the oblique point technology in Finland a brief survey
of margin-retouched points and related technology in
neighbouring areas during the Mesolithic is required. In
this study, we do not distinguish between specific types
of arrowheads or microliths. Instead, the survey concen-
trates on the occurrence of the general concept of manu-
facturing a projectile from a flake, flake fragment or blade
segment by shaping most of the points’ margins with a
backing retouch while leaving part of the sharp margin
of the blank as a cutting edge. Thus, the survey includes
such generally used classes as transverse and oblique

points, trapezoidal microliths (trapezes), and single-
edged points. Because indigenous artefact types, such
as Mesolithic leaf-shaped slate points and globular mace
heads (see Matiskainen 1989a) are known in the study
area, the possibility of local innovation cannot be ruled
out while discussing new technologies. However, in this
case the existence of the margin-retouched point concept
in nearby regions prior to its appearance in Finland makes
it more reasonable to look for outside influence.

In the areas of present-day Belarus, Lithuania,
Poland, and the Central Federal District of Russia,
there are margin-retouched points from Upper Paleo-
lithic and Early Mesolithic archaeological cultures, such
as Bromme-Lyngby, Ienevo, and Desna (Galimova 2006;
Kobusiewicz 2009; Koztovski 2006:Fig. 2; Sorokin 2006;
Zhilin 2005:166-167). Later in the Mesolithic, margin-
retouched trapezoidal microliths appear by c¢. 6100
calBC at the latest in the Meso-Neolithic Janislawice and
Neman cultures in the south-eastern part of the Baltic
region (Kozlovski 2002:Fig.13; Perrin et al. 2009:175;
Zalinznyak 1997:30-45; Zvelebil 2006:179). However,
between this area and Finland, there is a zone consisting
of Latvia, Estonia and a large part of north-western
Russia from which Mesolithic margin-retouched points
or trapezes have not been reported (see, e.g., Kriiska &
Tvauri 2002; Oshibkina 2006; Zagorska 1993).

The current understanding of Late Mesolithic
point types and chronology on the southern shores of
the Baltic Sea is mainly based on materials found in
southern Scandinavia (i.e., Denmark and southernmost
Sweden), but largely congruent developments are known
also from Germany and western Poland (e.g., Hartz et
al. 2007; Jankowska 1998; Larsson 1993; Schmolcke et
al. 2006; Vang Petersen 1984; 1999). The research situa-
tion is partly due to the geographical changes that have
occurred since the Mesolithic. In the southern Baltic
area, most of the Stone Age coastal sites are currently
some 1-25 meters below the present sea level due to
a mainly transgressive shoreline from the Mesolithic
onwards (Schmolcke et al. 2006:428). However, in parts
of Denmark and in most of Sweden, Mesolithic sites are
found on dry land (Larsson 1993:261-263).

The typo-chronology of flint points from the Late
Paleolithic to Bronze Age in southern Scandinavia is
widely known and well established in the literature (e.g.,
Fischer 1990:38; Vang Petersen 1999). Small margin-
retouched oblique and transverse points/trapezes are



MESOLITHIC INTERFACES - VARIABILITY IN LITHIC TECHNOLOGIES IN EASTERN FENNOSCANDIA

191

dominant in the area during the Kongemose and Erte-
belle periods at c. 6400-3900 calBC (Edinborough
2009; Fischer 1990; Larsson 1993; Sjostrom 1997; Vang
Petersen 1984; 1999). Similar points are also found in
eastern and western Norway at c. 5000 calBC (Bjerck
2008:80; Glorstad 2004:53-55). Somewhat similar forms
that were retouched from blade segments and flakes are
found already among the Late Paleolithic Ahrensbur-
gian points (Prosch-Danielsen & Hogestol 1995:Fig. 4;
Vang Petersen 1999:77-78), whereas early trapezes are
found in the later part of the Maglemose period (Larsson
1993; Sjostrom 1997). In eastern Middle Sweden, where
transgressions have generally left Mesolithic sites undis-
turbed (Akerlund 1996), margin-retouched points from
¢. 5300-4000 calBC have not been reported, and if the
earliest known margin-retouched points, dated by shore
displacement chronology to ¢. 6500-5300 calBC, are
correctly classified and dated, then they have no coun-
terparts in the adjacent areas (Guinard & Groop 2007).

According to current understanding, the first
post-glacial colonisation of the Swedish west coast and
the Norwegian coast all the way to Varangerfjord in
northernmost Norway took place c. 9500-8000 calBC by
people using margin-retouched points of the Ahrensbur-
gian tradition or other local traditions probably deriving
from the Ahrensburgian (i.e., the Hensbacka, Fosna,
and Komsa) (e.g., Bjerck 2008; Freundt 1948:14-16;
Fuglestvedt 2007; Helskog 1974; Odner 1966; Prosch-
Danielsen & Hogestol 1995; Schmitt ef al. 2006; Waraas
2001; Woodman 1993). Later in the Mesolithic, points
that were similar and contemporaneous with the Late
Mesolithic oblique points in northern Finland were
made in a large area consisting of northern Sweden as
well as the counties of Finnmark and Troms in north-
ernmost Norway. According to typo-chronologies, the
more recent points found in northern Norway belong
to the Mesolithic Phase III (c. 6400-4400 calBC), while
published radiocarbon dates indicate that these points
were widely in use in the inland areas of northernmost
Fennoscandia in approximately 5500 calBC and later
and possibly in use as early as 6500 calBC. (Hesjedal
et al. 1996:184-185, 198; Knutsson 1993; Manninen
& Knutsson this volume; Olsen 1994:31, 39; Skandfer
2003:281-283; Woodman 1999:301.)

However, existing typo-chronologies diverge
on the question of whether margin-retouched points
were in use in Finnmark during the Mesolithic Phase

IT (c. 8000-6400 calBC) (Hesjedal et al. 1996; Olsen
1994). It seems certain that the mid-Holocene Tapes
transgression that peaked at c. 6500 BP (c. 5500 calBC)
greatly reduced the number of preserved sites on
the Barents Sea coast (Fletcher et al. 1993; Hesjedal
et al. 1996:134; Moller et al. 2002). As a result, the
use of margin-retouched points, especially from c.
7000-6000 calBC, is difficult to assess as archaeolog-
ical fieldwork in the area has concentrated mainly on
coastal sites. Nevertheless, there are indications that
margin-retouched points could have also been in use
during this time period, as suggested by Olsen (1994:
31, 39; Manninen & Knutsson this volume). Evidence
pointing in this direction has also been recently
published from Skarpeneset (Troms) where the use-
period of two houses with finds of margin-retouched
points has been dated by a large series of radiocarbon
dates to 7060-6480 calBC (Henriksen 2010; Nielsen
& Skandfer 2010).

Judging from the data presented above, the
southern shores of the Baltic Sea and the Norwe-
gian Barents Sea coast (i.e., the two areas suggested
by earlier research as the origins of the oblique points
in Finland) still remain the most likely candidates.
In these areas, there is evidence of use of margin-
retouched points that predates or coincides with the c.
6500 calBC (7700 BP) date, which marks the introduc-
tion of margin-retouched points in the area of present-
day Finland (Matiskainen 1982; 1989b Manninen &
Knutsson this volume). Using this situation as a starting
point, we formulate three alternative scenarios for the
oblique point technology in the study area: the south-
to-north scenario, the north-to-south scenario, and the
south-and-north scenario (Fig. 23). As the date of the
Kongemose trapezes seems too early to be connected
with the spread of the Late Mesolithic “Tardenoisien”
trapezoidal points (see Perrin et al. 2009), these simpli-
fied scenarios assume a technological sequence from
the Ahrensburgian points to the Kongemose trapezes.

These alternative scenarios can be evaluated to
some degree using radiocarbon-dated oblique point
contexts in Finland, as it can be expected that the tech-
nology in the area with earlier dates does not originate
in the area with later dates. For this purpose, we dated
seven samples from oblique point contexts in Finland.
We selected these samples from contexts that we consid-
ered firstly to date the associated oblique points as reli-
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Figure 23. Alternative descent scenarios for the arrival of the margin-retouched point concept in Finland: A) the south-to-north scenario,

B) the north-to-south scenario, and C) the south-and-north scenario.

ably as possible and secondly to secure as early a date as
possible from both of the studied areas. This series was
supplemented with the few published dates from reliable
oblique point contexts.

The radiocarbon date data consists of seven-
teen dates from nine sites (Fig. 24). Four of the sites
are from the area of the southern group of points
(Rithimédki Arolammi 7D Sinivuokkoniemi, Vantaa
Hommas, Kuortane Lahdenkangas 1, and Alajarvi Rasi),
and the remaining five are from the northern point
area (Utsjoki Jomppalanjarvi W, Inari Kaunisniemi 3,
Utsjoki Mavdnaavzi 2, Enontekié Museotontti, and Inari
Vuopaja). The sample contexts, sample materials, and
the calibration curves used for each sample are speci-
fied in Appendix IV.

Considering the oblique point use-period of 6500-
5600 calBC (7700-6700 BP) in southern Ostrobothnia
and 6400-4900 calBC (7500—6000 BP) in southernmost
Finland suggested by shore-displacement chronology
(Matiskainen 1982; 1989b), the dates from Hommas
(Koivisto 2010a) and Arolammi 7D Sinivuokkoniemi
(Matiskainen 2002) are relatively late (median values 5570
4950 calBC). The dates from Rasi and Lahdenkangas 1
are complementary to these dates. According to the shore
displacement chronology, these two sites are among the
earliest sites with oblique points, and the samples dated in
this study indicate that oblique points were used at these
sites at 6230-6060 and 6030-5680 calBC.?

* There is a ¢. 500 years discrepancy between the ¢. 7700 and 7500
BP (6500 and 6400 calBC) dates suggested by the existing shore dis-
placement curve (Matiskainen 1982; Salomaa & Matiskainen 1983)
and the radiocarbon dates from the Rasi and Lahdenkangas 1 sites.

With regard to the northern sites, the choice
of the radiocarbon dated sites is determined solely by
the reliability of the contexts with oblique points found
in surveys and excavations in the area (see Manninen
& Knutsson this volume). Shore displacement dating
is either inapplicable or inaccurate in this part of the
study area. For the purposes of this study, we selected
and dated samples from two contexts with previously
obtained dates (Mdavdnaavzi 2 and Museotontti, area
11A) as well as samples from three undated contexts
with oblique points (Jomppalanjarvi W, Kaunisniemi 3,
and area 129-134/977-980 at Vuopaja).

Mavdnaavzi 2 and Vuopaja are both dated to c.
5500 calBC and, thus, are relatively late compared with
the earliest dates from the southern sites. However, the
6220-6050 calBC date from Jomppalanjarvi W is as
early as the earliest date in the south, and the dates from
Museotontti and Kaunisniemi 3 are even earlier. An
earlier date on charcoal (7030-6410 calBC) from Muse-
otontti has been considered tentative by Manninen &
Knutsson (this volume), but a similar date on burnt bone
from the same context rules out the effect of old wood
and supports a c. 6500 calBC date for the oblique points
at the site. The date 7060-6710 calBC from the Kaunis-
niemi 3 site in Inari is even earlier than this.

Thus, the radiocarbon dates indicate an earlier
presence of the technology in northern Finland than in
southern Finland. It should be noted, that although there
are few radiocarbon dated contexts with oblique points
in the southern part of the country, shore displace-
ment chronology indicates that sites containing oblique
points earlier than the ones already found are unlikely
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Figure 24. Calibrated dates from oblique point contexts in Finland. Dates on burnt bone are preferred when available. The dates from
Arolammi 7D are on charcoal from the find layer with oblique points. See Appendix IV for details and specific dates. Calibrated with OxCal
v4.1.7. Atmospheric and marine data from Reimer et al. (2009).

to be discovered, at least among the coastal sites. At the

same time, the dates from northern Finland are in good

agreement with the aforementioned dates from Skarpe-

neset in Troms (Fig. 25). Therefore, it can be concluded
that the radiocarbon date dataset does not fit the south-

to-north scenario for the introduction of the margin-

retouched point concept in Finland, whereas both

the north-to-south scenario and the south-and-north

scenario remain possible.



194

MESOLITHIC INTERFACES - VARIABILITY IN LITHIC TECHNOLOGIES IN EASTERN FENNOSCANDIA

206150
La® 6500

Figure 25. Margin-retouched points around the Baltic Sea, c.
7000-5000 calBC. The map shows the earliest shore displace-
ment dates (in italics) and the median values of the earliest radio-
carbon dates in the relevant parts of Finland, Sweden, and Norway.
The locations of the radiocarbon-dated oblique point contexts in
Finland (red dots) are as follows: Utsjoki Jomppalanjarvi W (Jo),
Utsjoki Mavdnaavzi 2 (Ma), Inari Vuopaja (Vu), Inari Kaunisniemi
(Ka), Enontekié Museotontti (Mu), Alajarvi Rasi (Ra), Kuortane
Lahdenkangas 1 (La), Riihimaki Arolammi 7D Sinivuokkoniemi
(Ar), and Vantaa Hommas (Ho). The dates in Scania and Denmark
indicate the beginning of the Kongemose period according to radi-
ocarbon dates and the date in Poland indicates the earliest dated
secure trapeze context in the south-eastern Baltic area. See text
for references.

Discussion

To evaluate the outcome of the analyses from the
perspective of oblique point descent history in Finland,
we must first summarise the main results and discuss
their implications.

The technological analysis indicates that, although
oblique point finds in Finland form two geographically
separate groups, there are only slight differences between
these groups and furthermore, that these differences can
be explained by the differences in raw material charac-
teristics and composition. Therefore, we conclude that
the technological processes behind these points, as far
as it is possible to infer from the finished products, are

basically identical in both areas if raw material specific
differences are not considered.

Since the geological formations in Finland are
largely devoid of flint, chert, and other flint-like raw
materials, vein quartz from glacial deposits and quar-
ries was by far the most common raw material used to
produce small lithic artefacts in the area throughout
the Stone Age (e.g., Rankama et al. 2006). However, in
northernmost Fennoscandia, different types of cherts
and fine-grained quartzites are found not far from the
border between Finland and Norway, especially near
the Barents Sea coast (Halinen 2005:27; Hood 1992).
Although quartz has also been utilised to some degree,
most of the known northern oblique points are made of
cherts. In the area of the southern group, where chert
was not available, quartz is the dominant raw material.

Because the use of certain raw materials in the two
groups of points correlates with the availability of these
materials and because the differences in the raw mate-
rials explain the slightly different approaches to manu-
facturing points, variation-inducing factors observed
in earlier studies of variation in arrowheads, such as
isochrestic style (e.g., Wiessner 1983) and diverging
technological traditions (e.g., Darmark 2007), cannot
explain the inter-group differences observed in this
study. However, the technological analysis also indicates
that there is more variation in the northern points. This
observation is not directly explained by the differences
in raw materials. Just because the use of quartz forces
the production of relatively standardised points does not
mean that chert points should be any less standardised.
This is true especially in the south-to-north scenario,
in which the perpendicular orientation of the southern
points could be seen as a trait that was copied from the
perpendicular orientation of margin-retouched points in
the southern Baltic area and therefore, to a large degree,
unrelated to raw material properties. The observation is
important if the evidence is considered from the stand-
point of cultural transmission theory.

In their study on Great Basin projectile points,
Bettinger & Eerkens (1999) hypothesise that differences
in intra-group variation within two point populations
are explained by different transmission mechanisms: in
eastern California, the technology was maintained through
a mechanism that caused technological experimentation
and, consequently, less correlation between point variables,
whereas in central Nevada, point technology was acquired
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as a package and maintained by copying the successful
concept, consequently resulting in less variation.

In the case of the oblique points in Finland, for the
south-to-north scenario to hold, the margin-retouched
point concept should have been transmitted from the
southern Baltic area to southern Finland and then further
onwards to northern Finland. As the point concept in
Finland spread to areas in which directly preceding
lithic arrowhead types are unknown, most likely through
copying of a single successful model, one would expect
the same transmission mechanism throughout the area
and the same perpendicular orientation dominant in
both the southern Baltic area and in southern Finland
also in the northern points. The greater variation within
the northern group of points observed in our study,
however, could indicate the intervention of a differing
decision-making force if and when the technology spread
from southern Finland to the north. In a similar vein, it
could be suggested that in the case of the north-and-south
scenario, the greater variation in the northern group
suggests a different transmission mechanism.

A transverse flint point and two microliths of flint
found in excavations at coastal sites in southernmost
Finland (Europaeus 1927:Fig. 11; Manninen & Hertell
this volume) suggest that some contact between southern
Finland and the more southern parts of the Baltic Sea
shores existed during the Late Mesolithic/Pottery Meso-
lithic. These artefacts, however, do not derive from radi-
ocarbon-dated contexts The above survey on the usage
of margin-retouched points around the Baltic and espe-
cially the absence of earlier points in Estonia and Middle
Sweden increases the probability that especially the
transverse point is later than the spread of the margin-
retouched concept to southern Finland and is possibly
associated with the spread of margin-retouched points
from southern Scandinavia to the Swedish east coast in
approximately 4000 calBC (Guinard & Groop 2007).
It should also be noted that the so-called Tardenoisien
expansion, which has been considered in the past to be the
source of oblique point technology in Finland, is too late
to be the primary source of the technology according to
radiocarbon dates presented here and elsewhere (Perrin et
al. 2009). Hence, these artefacts do not give much support
to the south-to-north or south-and-north scenarios.

Therefore, the north-to-south scenario appears
to best fit the available evidence. The radiocarbon data
indicate an earlier presence of margin-retouched points

in the north, and the technological analysis shows that
the quartz points were manufactured in the north in a
manner successfully adapted to the specific raw material.
This adaptation would have facilitated the transmission of
the technology to the south, quite possibly as a package.
Although little archaeological evidence exists from the
area between the northern and southern regions, the raw
material of the single chert point within the southern
group (i.e., the point made of black chert found in Kemi-
jarvi, just south of the blank area) resembles chert types
found in northern Norway. If the raw material does orig-
inate from these sources, it supports the hypothesis that
the gap in oblique point distribution between the northern
and southern points is artificial and that contact between
the areas existed. Earlier contacts between the areas are
suggested by, for instance, the similar blade technology
and point types in some Early Mesolithic site assem-
blages in both areas (Rankama & Kankaanpai 2008) and
possibly the leaf-shaped slate point from Enonteki6 (Era-
Esko 1957), that is similar to southern slate points dated
by shore-displacement chronology to c. 8300-6900 calBC
(9000-8000 BP) (Matiskainen 1989b).

If the north-to-south scenario is accepted as the
working hypothesis, then we need to address the reasons
behind the spread of the margin-retouched point concept
at this point in prehistory. The above discussion leaves
open the question of why the new point concept was
so readily adopted over a large and ecologically diverse
area, although it seems clear that certain design criteria,
such as easy replaceability, and the ease of manufacturing
from diverse raw materials (including quartz), may have
contributed to the proliferation of this concept.

One way of approaching the question of how
and why the technology spread from the North-Norwe-
gian coast to southern Finland is to search for marked
changes in the natural environment that could have
caused changes in subsistence and land-use strate-
gies. Although there is evidence in the archaeological
record that culturally transmitted traits, represented by
persistent artefact traditions, can survive considerable
environmental fluctuation due to cultural inertia (Boyd &
Richerson 1985:56-60), there is also increasing evidence
suggesting that environmental change has operated as a
stimulus for cultural change in many instances in prehis-
tory (e.g., Munoz et al. 2010). In the case of Mesolithic
northern Fennoscandia, with two groups with differing
material culture descending from colonisation waves
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that originally spread to the area from west and south-
east of the Scandinavian Ice Sheet, marked environ-
mental changes could ultimately have led to an increase
in inter-group contact. Increased contact, in turn, could
have resulted in cultural exchange and horizontal trans-
mission of technology over the likely interface between
the two historically distinct populations.

According to recent studies, some major envi-
ronmental changes coincide with the spread of oblique
point technology. Especially the abrupt 8.2 ka cold event
caused by the outburst of pro-glacial lakes in North
America into the North Atlantic that began at c. 6250
calBC (8200 calBP) and lasted roughly 150 years (e.g.,
Alley & Agustsdéttir 2005; Barber et al. 1999; Kobashi
et al. 2007; Seppa et al. 2007) and the subsequent rapid
increase in temperature that marked the beginning of
the Holocene Thermal Maximum, are of interest here.

The 8.2 ka event had a major impact on the
Barents Sea and caused several interdependent changes.
For instance, the freshwater pulse disturbed the ther-
mohaline circulation, reduced the salinity of the North
Atlantic surface waters, spiked the wintertime freezing
of the Nordic Seas, and caused a major expansion of
sea-ice cover in the North Atlantic in general (e.g., Alley
& Aguistsdottir 2005; Renssen et al. 2002). For example,
the annual duration of sea-ice cover is estimated to have
increased by approximately six months in the south-
eastern Barents Sea during the event (Voronina et al.
2001). At the same time, the pollen-based climate records
in northern Fennoscandia show less distinctive evidence
of the effect of the 8.2 ka event than the records in more
southern areas, where a rapid, large-scale temperature
cooling was also seen during the summer months. It
therefore seems that in the northern Fennoscandian
mainland the event primarily caused cooler temperatures
during the cold part of the year. (Seppé et al. 2007.)

Modelling the effects of environmental changes
to ecosystems is not always straightforward, especially
at a regional level (e.g., Wookey 2007). Nevertheless,
studies on the modern Barents Sea indicate that primary
productivity is inversely correlated with ice cover. The
influx of warm Atlantic waters keeps the Barents Sea
coast free of ice as far east as the Murmansk region
throughout the year.” In the years during which large

* The situation was the same in the early 20th century (Grano
1918), i.e., already prior to the major warming observed during
the past 30 years.

amounts of warm Atlantic waters flow into the Barents
Sea, primary productivity can be 30% higher than the
productivity in years with a low influx of water (Slagstad
& Stokke 1994 in Sakshaug 1997). The extent of sea ice
cover in the Barents Sea is largely associated with small
variations in the seawater temperature, and during recent
cold periods, the ice cover has advanced from north-east
to the coast of the Kola peninsula, although the drop in
seawater temperature has been only in the magnitude
of a few degrees Celsius (Vinje 2009). The increased sea
ice cover initiates processes that result in a food shortage
throughout the marine ecosystem (Cochrane et al. 2009;
Sakshaug 1997; Sakshaug & Slagstad 1992).

Currently, years with low primary production are
followed by crashes in capelin populations (Naustvoll
& Kleiven 2009). One such crash was documented
from 1988-1989 and was also reflected higher in the
food chain as a mass death of capelin-feeding sea birds
and a mass migration of harp seals southwards along
the Norwegian coast (Sakshaug 1997). Although the
Early Holocene ecosystem in the Barents Sea may have
differed from the present situation, the general patterns
are likely to have been the same. It therefore seems clear
that the major cooling caused by the 8.2 ka event mark-
edly reduced primary productivity and probably also
pushed the extent of wintertime ice cover to the previ-
ously ice-free Barents Sea coast. This type of change
would have inflicted a serious disruption in both the
marine ecosystem and in the marine hunter-gatherer-
fisher subsistence economy.

After the 8.2 ka event, the climate became mark-
edly warmer, and the Holocene Thermal Maximum
followed. In the study area, annual mean tempera-
tures reached their Holocene maxima roughly between
6000-4000 calBC (e.g., Heikkild & Seppd 2003; Korhola
et al. 2002; Luoto et al. 2010). Paleoecological studies
conducted in northern Fennoscandia indicate that large,
previously (and currently) treeless areas became covered
in birch forests, whereas pine forests spread to areas that
were previously dominated by birch (e.g., Hyvérinen
1975; Kultti et al. 2006; Seppd & Hicks 2006). Corre-
sponding changes in vegetation zones took place also
in more southern parts of Fennoscandia, as ecosystems
were affected by the warming climate (e.g., Miller et al.
2008). For the Barents Sea, a temperature maximum is
indicated at c. 5900-4800 calBC (Duplessy et al. 2001).
The warmer climate, as well as a coinciding salinity peak
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Figure 26. Schematic representation of changes that would have facilitated the transmission of the oblique point technology from the
Barents Sea coast to southern Finland across the coast/inland interface between the two historically distinct populations (blue squares).
The size of the dark blue areas indicates the amount of contact, and the red circles indicate the margin-retouched point technology. A)
Deglaciation and first contact. B) Increased contact and likelihood of horizontal transmission due to the 8.2 ka event. C) The beginning of
the Holocene Thermal Maximum and the consequent rapid spread of the new technology to the south due to increasing population size.

in the Baltic Sea, suggests generally increasing environ-
mental productivity especially in the southern parts
of the study area after the 8.2 ka event. This increased
productivity is also reflected by the gradual growth of
human population density starting at c¢. 6200 calBC.
(Tallavaara et al. 2010b.) It can be assumed that a drop
in productivity during the 8.2 ka event led to increased
mortality, lower fertility, and reduced human popula-
tion density, whereas the increasing productivity after
the event had an inverse effect.

That ecosystems, the location of most produc-
tive areas, and consequently also land-use, hunting,
and mobility strategies throughout Fennoscandia were
affected by these changes is evident and allows the formu-
lation of a scenario that explains the spread of the oblique
point technology to the south (Fig. 26). It is generally
believed that during the early Holocene, coastal groups
of the North-Norwegian coast were maritime hunter-
gatherers (e.g., Bjerck 2008). However, examples from
south-western Norway indicate that, although they were
mainly focused on coastal resources, the Early-Meso-
lithic groups living in this area also utilised the inland
mountain areas (Bang-Anderssen 1996). Indicating a
similar pattern, in north-eastern Finnish Lapland non-
local lithic raw materials, and in some cases also artefact
types, deriving from the Barents Sea coast are repeatedly
found in Mesolithic assemblages dated to ¢. 8500-5000
calBC. Regardless of how these artefacts ended up in
the inland sites, they indicate that coastal resources were
already familiar to the groups that used the area before

the earliest known margin-retouched points appeared
in the interior (e.g., Grydeland 2005; Halinen 2005;
Kankaanpdid & Rankama 2005; Rankama & Kankaanpaa
2008). As it thus seems probable that contact between
the coastal and inland groups occurred already prior to
the spread of the oblique point concept in the Late Meso-
lithic, the transmission of this technology cannot be
simply explained as a consequence of contact between
these groups (Fig. 26:A).

The 8.2 ka event and the subsequent changes
in the marine environment, however, would have had
a major impact on the subsistence strategies of mari-
time hunter-gatherers and likely increased, at least at
first, the importance of inland resources, especially as
the environmental production on dry land during the
summer months was not as severely affected by the
cold event. Despite its archaeologically short dura-
tion, the length of the marine cold period was long
enough to force these groups to adapt to the new situ-
ation and change their subsistence and mobility strate-
gies accordingly by shifting their foraging focus more to
the inland areas. Marked changes towards a less special-
ised raw material economy, most notably the increased
use of quartz, during the Mesolithic Phase III that has
been observed on the North-Norwegian coast (Gryde-
land 2005:57; Hesjedal et al. 1996:159) can be linked to
this kind of increase in the importance of the inland
areas. As the inland areas were also used by groups that
had arrived into the area from the south (Manninen &
Knutsson this volume), the increased use of the inte-
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rior by groups originating from the coastal areas would
have meant increased interaction between individ-
uals and groups (Fig. 26:B) and, consequently, facili-
tated the transmission of the oblique point concept (see
also Grydeland 2005:69-71). After the 8.2 ka event, as
the climate became gradually warmer and population
started to grow especially in the more southern parts of
Finland, the technology was rapidly transmitted south-
wards through established forager networks that likely
connected the various hunter-gatherer-fisher groups
with shared ancestry residing in the area (Fig. 26:C).

Conclusion

In this paper, we have discussed several aspects of Late
Mesolithic margin-retouched points and their impli-
cations. The study touches upon a number of themes,
such as manufacturing technology, dating, geographical
distribution, and origin, while focusing on the descent
history of the margin-retouched point concept in
eastern Fennoscandia. Although much of the reasoning
presented here remains to be tested and evaluated in
future studies, we can draw the following conclusions
from the data:

1. The oblique points in the two geographically sepa-
rated point groups known in Finland represent the same
technological tradition.

2. The differences observed between the northern and
southern groups of oblique points are primarily caused
by the different properties of the main raw materials
used in the north (chert) and the south (quartz).

3. Radiocarbon dates from oblique point contexts are in
accordance with the shore displacement dates of the point
type in Finland and indicate that the point concept was
present in northern Finland during ¢. 6900-5400 calBC
and in southern Finland during ¢. 6100-5200 calBC.

4. The present evidence suggests that in Finland the
margin-retouched point concept spread from the north
to the south.

We suggest that the spread of the margin-retouched
point concept in Finland can be explained by changes in
hunter-gatherer-fisher organisation triggered by large-

scale environmental changes following the 8.2 ka event
and the subsequent beginning of the Holocene Thermal
Maximum.

These results contribute not only to the study of the
Late Mesolithic in eastern Fennoscandia but also to broader
fields of study, such as the effect of raw material character-
istics on lithic technology, within-population artefact vari-
ation, and hunter-gatherer technological organization. In
addition, this study contributes to the understanding of
the origin and adoption of the margin-retouched point
concept throughout all of Europe in the Late Mesolithic.
Questions to be answered in future research include the
relationship between the margin-retouched points of
southern Scandinavia and eastern Fennoscandia and the
Late Mesolithic trapezes of southern and western Europe,
the processes behind the virtually simultaneous adop-
tion of similar point types in large parts of the European
continent and beyond during the Late Mesolithic, and
the reasons for the end of margin-retouched point use in
eastern Fennoscandia and elsewhere.
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4 Inari Kaidanvuono SW Manninen & Knutsson this volume KM 23354:9
5 Inari Kaunisniemi 2 Manninen & Knutsson this volume KM 26039:42
6 Inari Kaunisniemi 3 Manninen & Knutsson this volume KM 26040:2
7 Inari Kirakkajoen voimala Manninen & Knutsson this volume KM 26245:1-9
8 Inari Nellimjoen suu S Halinen 2005; Manninen & Knutsson this volume KM 24376:454
9 Inari Saamen museo NBA find catalogue KM 27808:1058
10 Inari Satamasaari Manninen & Knutsson this volume KM 26010:4
11 Inari Supru Manninen & Knutsson this volume KM 22685:13
12 Inari Vuopaja Manninen & Knutsson this volume KM 28365:442 +
13  Kemijarvi Lautasalmi Huurre 1983 KM 15846:78
14 Kemijarvi Neitila 4 Kehusmaa 1972 KM 16145:1750 +
15 Kemijarvi Neitila 5 NBA find catalogue KM 29644:89
16 Pello Kaaraneskoski/Kaarnes 1-2 Rankama 2009 KM 30721:17 +
17 Ranua Simojarvi Kujala/Uutela Kotivuori 1996 KM 26481:6
18 Sodankyla Matti-vainaan palo 2 (Mattivainaanpalot) NBA find catalogue KM 27679:878
19 Sodankyla Poikamella NBA find catalogue KM 27674:668 +
20 Utsjoki Jomppalanjarvi W Rankama, T. pers. comm. KM 38078:2
21 Utsjoki Mavdnaavzi 2 Manninen & Knutsson this volume KM 32590:1
NORTHERN OSTROBOTHNIA
22 Haapajarvi Hautaperan Allas Tervamaki Huurre 1983 KM 19030:32
23 Nivala Jarvenpaa Huurre 1983 KM 14536:55
24 Siikalatva (Kestila) Paivarinne Huurre 1983 KM 17062:57
KAINUU
25 Hyrynsalmi Vonkka Il Huurre et al. 1988 KM 21466
26 Kuhmo Vasikkaniemi SW NBA find catalogue KM 29136:2591 +
27 Suomussalmi Kellolaisten Tuli Huurre 1983 KM 14831:159a
28 Suomussalmi Tormuan sérkka Réaihala 1999 KM 18322:696
29 Suomussalmi Vanha Kirkkosaari NBA find catalogue KM 24729:74
NORTH KARELIA
30 Joensuu (Eno) Haihanniemi etela Pesonen, P. pers. comm. KM 34119:4
31 Joensuu (Eno) Sahaniemi Pesonen, P. pers. comm. KM 34102:4
32 Joensuu (Pielisensuu) Mutala (Latola) Pélsi 1937 KM 10640:8
33 Lieksa Haasiinniemi NBA find catalogue KM 28066:30 +
34 Lieksa Jongunjoki Palvekoski Rankama, T. pers. comm. KM -
35 Lieksa Torisevanvirta 1 Pesonen, P. pers. comm. KM 35398:1
36 Nurmes Tetrijarvi 1 Hertell, E. pers. comm. KM 37583
37 Outokumpu Kaalainsalmi Matiskainen 1986 KM 20019:1
38 Outokumpu Satos NBA find catalogue KM 17284:409
NORTHERN SAVONIA
39 Pielavesi Kivimaki NBA find catalogue KM 24465:570
CENTRAL FINLAND
40 Saarijarvi Kalmukangas Matiskainen 1986 KM 18092:3
41 Saarijarvi Rusavierto (Karjalaispirtti/Rusavierto) NBA find catalogue KM 29406:489 +
42 Saarijarvi Summassaari Moilanen Matiskainen 1986 KM 12234:3 +
SOUTHERN OSTROBOTHNIA
43 Alajarvi Rasi (Heikinkangas ja Rasinmaki) Luho 1948, Matiskainen 1986 KM 11617:83 +
44 |sojoki Rimpikangas Katiskoski 1994 KM 25937:1
45 Kauhajoki Koivumaki Matiskainen 1986 KM 16416:4 +
46 Kauhajoki Toivakka Katiskoski 1994 KM 26355:5
47 Kuortane (Mayry) Haavistonharju 1 Matiskainen 1986 KM 16163: +
48 Kuortane (Ylijoki) Lahdenkangas 1 Matiskainen 1986 KM 16856:3 +
49  Kurikka (Myllykyla) Maki-Venna/Méakinen Matiskainen 1986 KM 17077:34
50 Kurikka (Pitkdmo) Mertamaki/Palomaki Matiskainen 1986 KM 16564:97 +
51 Kurikka Topee (Myllykyld) Matiskainen 1986 KM 17486:100
SOUTHERN SAVONIA
52 Juva Paivaranta 1 Schulz 2002 KM 33235:1-52
53 Mantyharju Muurhaisniemi Pesonen, P. pers. comm. KM 36702:1-958
54 Pieksamaki Kahvikivi NBA find catalogue KM 25275:534
PIRKANMAA
55 Punkalaidun Rautionmaa (=Haukuri Rautee) tai Hankuri Matiskainen 1986 KM 13669:394
56 Palkane (Luopioinen) Hietaniemi Hietasenkarki Matiskainen 1986 KM 16822:638 +
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Municipality Site Source Catalogue number
SOUTH KARELIA
57 Luumaki Suo-Anttila Reijonkangas Jussila 2005 KM 36697:249
58 Taipalsaari Mielakansaari Simolinna Koivikko 1999 KM 31387:1 +
KYMENLAAKSO
59 Kotka (Kymi) Saksala Saukko Matiskainen 1986 KM 17541
PAIJANNE TAVASTIA
60 Hollola Hahmajarvi 3 Lahelma 2002 KM 32676:4 +
61 Hollola Kapatuosia Poutiainen 2002 KM 31511:341 +
62 Hollola Luhdanjoki 1 Poutiainen 2002 KM 31220:4
63 Hollola Luhdanniitty 2 Lahelma 2002 KM 33186:11 +
64 Lahti Ristola NBA find catalogue KM 31452:100 +
65 Orimattila Mikkola NBA find catalogue KM 31240:5
66 Orimattila Puujoki 3 Poutiainen 2002 KM 32121:13
TAVASTIA PROPER
67 Hattula Torttolanmaki 3 NBA find catalogue KM 27723: 302 +
68 Hausjarvi (Haminankyld) Teuronjoensuu S Matiskainen & Ruohonen 2004 KM 33460:1-7
69 Hausjarvi (Haminankyl@) Teuronjoki Matiskainen & Ruohonen 2004 KM 32983:117 +
70 Humppila Jarvensuo 3-4 Pesonen, P. pers. comm. KM 35668:4
71 Humppila Kuusisto Pesonen, P. pers. comm. KM 35675:2
72 Janakkala Taurula MJREK 2008 KM 24745:1-2705
73 Loppi Antinnokka 1 Pesonen, P. pers. comm. KM 33017:144 +
74  Loppi Karhumaki Matiskainen & Ruohonen 2004 KM 33461:16 +
75 Loppi Lehtimaki Pesonen, P. pers. comm. KM 33018:48
76 Loppi Lopenkyla (kirkonkyla) Saukonnokka Matiskainen & Ruohonen 2004 KM 33462:131
77 Loppi Salo Pirttiniemi Matiskainen & Ruohonen 2004 KM 22642:1
78 Loppi Tervantd Matiskainen & Ruohonen 2004 KM 32623:5
79 Riihimaki Arolammi Sinivuokkoniemi Matiskainen 2002 KM 33457:79 +
80 Riihimaki Silmékenevan saari 3 Matiskainen & Ruohonen 2004, MJREK 2008 KM 34031:1-384
FINLAND PROPER
81 Salo (Kisko, Sillanpaa) Kuoppanummi Sinisalo 2004 KM 33881:8
82 Salo (Muurla) Hossannummi Sinisalo 2004 KM 29575:20
83 Salo (Suomusjarvi) Viitamaki Sinisalo 2004 KM 33579:133
84 Salo Mustionsuo NE NBA find catalogue KM 31082:143
85 Salo Vuohikallio NBA find catalogue KM 29734:218
86 Salo (Kisko, Kurkela) Siltapyoli Sinisalo 2004 KM -
UUSIMAA
87 Askola (Korttia) Lepistd Matiskainen 1986 KM 12789:37
88 Askola (Monni) Podkari Kotopelto (Monninkyla Kotopelto Paakari) Matiskainen 1986 KM 18568:1
89 Askola (Nalkkila) Kopinkallio Luho 1957, Matiskainen 1986 KM 12661:350
90 Askola (Nalkkila) Rokin Valkamaa Luho 1967, Matiskainen 1986 KM 12260:17 +
91 Askola (Nalkkila) Rokki Rantapelto Matiskainen 1986 KM 18599:3
92 Askola (Nalkkila) Takalan Ruoksmaa/Taka-Piskulan Ruoksmaa Matiskainen 1986 KM 13067:278 +
93 Askola (Nietoo Mattila) Tallikaaro Luho 1957, Matiskainen 1986 KM 12506:11 +
94 Askola (Vakkola Latoniitty) Silta-aro Matiskainen 1986 KM 12431:1 +
95 Askola (Vakkola) Latoniitty Jungfern Matiskainen 1986 KM 12273:6
96 Askola Etulinna Ruoksmaa A + B Luho 1957, Matiskainen 1986 KM 12929:136 +
97 Askola Juslan Suursuo Luho 1967, Matiskainen 1986 KM 12605:22 +
98 Askola Metsola (Pappila Perunamaa) Matiskainen 1986 KM 12947:5
99 Askola Pappila (Siltapellonhaka) Matiskainen 1986 KM 12613:6
100 Askola Pappila Perunamaa-Saunapelto Matiskainen 1986 KM 12603:6 +
101 Askola Pappila Siltapellonhaka Il Matiskainen 1986 KM 12601:25 +
102 Askola Puharonkimaa Jarvensuo Matiskainen 1986 KM 12159:80 +
103 Askola Vakkola Siltapellonhaka 1 (Siltapelto Siltapellonhaka) Matiskainen 1986 KM 12600:6 +
104 Askola Vakkola Tyyskéa Matiskainen 1986 KM 13138:6
105 Espoo Bergdal NBA find catalogue KM 30601:91
106 Espoo Fjalldal NBA find catalogue KM 29413:1
107 Espoo Oittaa Kakola Fast 1995 KM 29411
108 Espoo Sperrings Hiekkakuoppa NE Fast 1996 KM 29902:3 +
109 Hyvinkaa Joentaka Matiskainen & Ruohonen 2004 KM 33456:402 +
110 Hyvinkaa Rantala 1 MJREK 2008 KM 32636:1
111 Kirkkonummi Kvarntorpsakern Luho 1948 KM 5944:22
112 Lapinjarvi Antasbacken Matiskainen 1986 KM 9851:27
113 Lapinjarvi Backmansbacken Matiskainen 1986 KM 9106:7
114  Lapinjarvi Gammelby Matiskainen 1986 KM 9759:58 +
115 Lohja Harvakkalanlahti Leskinen 2003 KM 34278:139
116 Lohja Hossanmaki Pesonen & Tallavaara 2006 KM 34856:314 +
117  Nurmijarvi Alitalo Matiskainen 1986 KM 19787:10
118 Pornainen Niemela Pesonen, P. pers. comm. KM 30518:6
119 Porvoo Henttala Matiskainen 1986 KM 11617:83
120 Raasepori Finnmalmen Pesonen, P. pers. comm. KM 28741:32
121 Siuntio Suitia 1 Matiskainen 1986 KM 20873:3 +
122 Vantaa (Kaivoksela) Grondal 2 Matiskainen 1986 KM 18959:75
123 Vantaa Erikas Matiskainen 1986 KM 19430:25
124 Vantaa Gards Leskinen & Pesonen 2008 KM 31081:312 +
125 Vantaa Hommas Koivisto 2010b KM 37383:675 +
126 Vantaa Jonsas Purhonen & Ruonavaara 1994 KM 19274:349 +
127 Vantaa Asola/Koivukyla 5 Matiskainen 1986 KM 20164:212 +
128 Vantaa Myyrmaen Urheilupuisto (Raappavuoren urheilukenttd) Matiskainen 1986 KM 19423:14 +

NBA = National board of antiquities

+ Indicates more than one catalogue numbers with points at the site
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Appendix I11.
Table key: RAW: Raw material; c=chert, q=qartz, qge=quartzite, rc=rock
crystal, rg=rose quartz, s=slate
INT: Intactness of the point; yes=intact, yesx= almost intact
MUN: Municipality (1.5mm added to length); no=broken
NBA Cat.: National Board of Antiquities catalogue number THI: Occurrence of thinning; y=yes, n=no, p=possible thinning
G: Point group in the study: sth=southern group, nth=northern group Trat: Midpoint thickness to base thickness ratio of the point
OR: Point orientation; perp=perpendicular, paral=parallel, other=other, ~ EDa: Edge angle (°) of the point
undef=undefined RELt: Relative thickness (thickness/length) of the point
L: Point length (mm) Wrat: Maximum width to basal width ratio of the point
BAw: Basal width of the point (mm) Rdir: Direction of backing retouch: Li=Left inverse, Ld=Left direct,
MXw: Maximum width of the point (mm) Lb=Left both directions, Ln=Left no retouch, Ri= Right inverse,
BAt: Basal thickness of the point (mm) Ld= Right direct, Rb= Right both directions, Rn=Right no retouch
MIDt: Midpoint thickness of the point (mm) Omod: Other modifications: LA=Left margin abraded, RA=Right
MXt: Maximum thickness of the point (mm) margin abraded, LRA=Both margins abraded, BA=Abraded base,
WE: Point weight (g) SB= Snapped base, Sib= Semi-invasive backing
MUN  SITE NBA Cat. G OR L BAw MXw BAt MIDt MXt WE RAW INT THI Trat EDa RELt Wrat Rdir Omod
Rasi 11771:2 sth  perp 254 52 136 36 51 62 16 q y y 1417 43 0.244 2615 LiRi LRA
Rasi 11771:3 sth  perp 296 6.4 151 41 46 48 21 q y n 1122 50 0.162 2.359 LbRb LRA
Rasi 11771:4 sth  perp 22.6 6 132 33 37 37 11 ¢ y n 1121 50 0.164 2.2 LdRd
Rasi 11771:6 sth  undef 26 6.8 15 6.6 43 6.6 19 ¢ y y 0652 52 0.254 2206 LiRi
Rasi 11771:7 sth  perp 249 48 125 36 52 52 14 ¢ yx n 1444 53 0.209 2.604 LbRb
Rasi 11771:9 sth  undef 16 73 127 33 39 39 07 rc y y 1182 63 0.244 1.74  LbRd
Rasi 11771:10 sth  perp 15 64 101 25 39 39 06 rc y y 156 66 0.26 1.656 LnRi LA
Rasi 11771:11 sth  perp 219 65 148 44 48 48 15 ¢ yx n 1.091 50 0.219 2277 LdRd
= Rasi 11771:15 sth  perp 254 81 119 51 36 51 16 rc y n 0706 59 0.201 1.469 LiRb
E Rasi 11771:16 sth  undef 22 5 118 5 4 5 13 ¢ y n 0.8 49 0227 236 LdRi
= Rasi 11771:17 sth  perp 27 65 141 39 52 52 22 ¢ y n 1333 117 0.193 2169 LdRd
3 Rasi 11771:18 sth  perp 209 64 117 32 41 41 1 q y n 1281 49 0196 1.828 LbRb
= Rasi 11771:25 sth  perp 20 8 136 3.7 45 45 13 q n n 1216 36 0.225 1.7 LiRi
Rasi 11771:32 sth  perp 149 63 81 28 35 35 05 ¢ y n 125 60 0.235 1.286 LdRi
Rasi 11895:2 sth  perp 226 6.7 109 25 32 32 08 ¢ yX n 128 56 0.142 1.627 LbRi
Rasi 11895:26 sth  perp 306 75 127 48 47 48 19 ¢ yx 'y 0979 36 0.157 1.693 LdRb
Rasi 11895:51 sth  perp 149 58 127 1.7 25 28 06 q y n 1471 90 0488 219 LnRd LA
Rasi 11895:66 sth paral 169 74 112 32 52 52 11 rc y n 1625 66 0.308 1.514 LiRb
Rasi 11895:85 sth undef 224 3.4 148 43 5 58 15 ¢ y n 1163 65 0.259 4.353 LdRn RA
Rasi 11895:91 sth  perp 213 44 109 29 33 36 1 q y y 1138 35 0169 2477 LiRi
Rasi 11895:116 sth  perp 16.1 4 87 23 34 34 05 rc y n 1478 74 0.211 2175 LiRn
Etulinna Ruoksmaa A 12929:136 sth  perp 16 57 92 28 4 4 05 ¢q y n 1429 51 0.25 1.614 LiRb
Etulinna Ruoksmaa A 12929:187 sth undef 174 36 95 18 39 39 06 ¢ y p 2167 97 0.224 2.639 LiRi BA
Etulinna Ruoksmaa A 12929:293 sth undef 115 64 88 37 41 41 05 ¢ y n 1108 90 0.357 1.375 LiRd
Etulinna Ruoksmaa B 12372:16 sth undef 179 6.5 121 42 43 43 09 ¢ y n 1.024 51 0.24 1.862 LiRn
Etulinna Ruoksmaa B 12372:17 sth  perp 168 71 124 29 41 41 08 ¢ y n 1414 88 0.244 1.746 LiRd
Pappila Perunamaa-saunap. 12603:90 sth  perp 225 53 95 31 38 38 08 q y n 1226 30 0169 1.792 LiRd
Pappila Perunamaa-saunap. 13068:146 sth undef 20.6 3 96 1.7 19 19 05 s n n 1118 - 0.092 3.2 LiRd
Pappila Perunamaa-saunap. 13068:242 sth  perp 20.9 5 105 32 46 46 12 q y n 1438 52 0.22 21 LiRb LA
Puharonkimaa Jarvensuo 12159:80 sth  perp 193 55 121 24 35 35 08 rq y y 1458 42 0.181 2.2 LdRn
Puharonkimaa Jarvensuo 12159:81 sth undef 275 53 10.8 3.5 5 5 1.7 q n n 1429 55 0.182 2.038 LbRb
Puharonkimaa Jarvensuo 12788:19 sth  perp 215 38 98 24 35 35 07 ¢ y n 1458 41 0.163 2.579 LiRi
Puharonkimaa Jarvensuo 12940:20 sth paral 128 47 81 23 2 23 03 q n p 0.87 - 0.18 1.723 LiRi
Puharonkimaa Jarvensuo 12940:20 sth  perp 16 53 95 24 38 38 06 ¢ y n 1583 63 0.237 1.792 LiRn RA
Rokin Valkamaa 12260:32 sth undef 149 37 115 35 34 35 05 ¢ n n 0971 - 0.235 3.108 LbRd
Rokin Valkamaa 12260:195 sth  perp 12.6 6 97 27 34 34 05 ¢ n n 1259 - 0.27 1.617 LbRn
3 Rokin Valkamaa 12260:237 sth undef 187 49 104 28 43 43 08 ¢ y y 1536 50 0.23 2122 LbRd
2 Rokin Valkamaa 12346:17 sth  perp 161 6.7 10 15 41 41 07 q y n 2733 80 0.255 1.493 LdRi
3 Silatpellonhaka 12601:68 sth undef 255 45 129 28 35 35 11 rc n n 1.25 - 0.137 2.867 LiRi
Silta-aro 12431:3 sth paral 256 8.2 153 5 42 42 18 ¢ y p 0.84 46 0.164 1.866 LnRi
Siltapellonhaka 1 12600:25 sth  perp 157 23 98 27 39 39 06 ¢ y n 1444 73 0.248 4.261 LiRi
Siltapellonhaka 1 12600:79 sth  perp 148 44 78 15 28 28 04 ¢ y n 1867 76 0.489 1.773 LiRi
Siltapellonhaka 1 12600:81 sth undef 21.7 59 114 43 4 43 11 q y n 093 39 0198 1932 LnRd
Siltapellonhaka 1 12600:95 sth undef 186 33 8.6 21 3 3 04 ¢ yx n 1429 58 0.161 2.606 LiRi
Siltapellonhaka 1 12600:126 sth  perp 244 35 97 35 55 55 15 ¢ y n 1571 90 0.225 2.771 LiRi
Siltapellonhaka 1 12600:187 sth undef 133 46 95 24 21 3 04 rc y y 0875 70 0.226 2.065 LbRb LRA
Siltapellonhaka 1 12933:419 sth undef 144 35 82 21 18 23 03 ¢ y n 0857 67 0.16 2.343 LnRi
Siltapellonhaka 1 12933:842 sth  perp 31.7 7 123 32 58 58 22 ¢ y n 1813 35 0.483 1.757 LnRi
Takalan Ruoksmaa 13067:278 sth undef 188 6.6 11 41 53 53 12 q y y 1293 55 0.282 1.667 LiRi
Takalan Ruoksmaa 13067:302 sth  perp 212 57 131 34 41 46 12 q y y 1206 57 0.217 2.298 LbRd
Takalan Ruoksmaa 13067:326 sth  perp 156 42 6.4 3 38 38 05 ¢ n n 1267 86 0.244 1.524 LiRn
Takalan Ruoksmaa 13067:358 sth perp 178 28 83 25 38 38 06 ¢ y n 152 62 0.213 2964 LiRb
Takalan Ruoksmaa 13067:387 sth  paral 151 6.2 9 29 19 29 04 ¢ n p 0655 64 0192 1452 LiRn
Takalan Ruoksmaa 13067:445 sth  perp 16.2 4.6 114 29 45 45 07 q y n 1552 77 0.278 2478 LiRi
Museotontti 23877:122 nth perp 239 49 147 27 5 5 14 q y n 1852 48 0.209 3  LbRi
© Museotontti 23877:411 nth undef 147 6.6 106 32 28 32 05 ¢ y n 0.875 75 0.218 1.606 Indet
= Museotontti 23877:455 nth paral 119 53 92 29 21 29 03 ¢ y y 0.724 94 0.244 1.736 LiRn
= Museotontti 23877:491 nth undef 19 56 92 27 35 35 07 q yx 'y 1296 40 0.184 1.643 LbRb
g Museotontti 23877:537 nth perp 139 44 88 21 18 21 03 ¢ y n 0857 58 0.151 2 LdRd SB
z Museotontti 24464:289 nth perp 22,7 58 125 1.7 4 4 12 q y p 2353 80 0176 2155 LiRi
Museotontti 24464:329 nth perp 145 3.9 9 1.8 31 31 03 ¢ y n 1722 101 0.214 2.308 LiRn
Museotontti 24464:620 nth perp 22.2 7 136 39 47 47 14 q yx 'y 1205 58 0.212 1.943 LdRd
ESPOO Sperrings Hiekkakuoppa NE 29902:3 sth _undef 171 7 102 31 39 46 08 rc y y 1258 38 0.269 1.457 Indet
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MUN  SITE NBA Cat. G OR L BAw MXw BAt MIDt MXt WE RAW INT THI Trat EDa RELt Wrat Rdir Omod
Kapatuosia 31511:95 sth  other 1714 31 122 27 33 33 06 rc y y 1222 64 0493 3.935 LiRn
Kapatuosia 31511:112 sth  perp 133 74 13 32 24 31 06 rc y n 0.75 62 0.233 1.757 LiRi LA
Kapatuosia 31511:142 sth  undef 15 8 124 35 31 35 06 q yx n 088 64 0233 155 LiRi
Kapatuosia 31511:152 sth undef 19.3 55 119 39 4 4 09 q y y 1.026 66 0.207 2.164 LdRb
Kapatuosia 31511:235 sth  perp 165 59 112 35 51 51 11 ¢ y y 1457 90 0.309 1.898 LiRi
Kapatuosia 31511:241 sth undef 201 7.2 11 32 41 44 1 q y n 1281 74 0.204 1.528 Indet
Kapatuosia 31511:360 sth  perp 204 75 122 23 41 41 1 q yx n 1783 58 0.201 1.627 LdRn RA
Kapatuosia 31511:393 sth  perp 246 69 141 37 52 52 22 q y p 1405 66 0.211 2.043 LiRb
Kapatuosia 31511:396 sth  perp 151 79 147 19 34 34 07 q n n 1789 55 0.225 1.861 LiRd
Kapatuosia 31511:407 sth  perp 19 6.9 129 31 53 53 14 q n n 171 50 0.279 187 LbRn
Kapatuosia 31511:498 sth  perp 232 71 135 31 52 52 16 q y p 1677 75 0.224 1901 LbRb

g Kapatuosia 31511:532 sth  perp 15.7 6.7 139 22 36 36 08 ¢ y n 1636 61 0229 2075 LdRi SB

=l Kapatuosia 31511:536 sth undef 20.6 3.6 8.9 4 41 41 07 q n n 1025 50 0499 2472 LiRn

g Kapatuosia 31511:541 sth  perp 16.7 6.6 135 48 46 46 11 q y y 0958 49 0.275 2.045 LdRb
Kapatuosia 31511:563 sth  perp 21.7 5.7 14 29 49 49 18 q y y 1.69 68 0.226 2.456 LdRb
Kapatuosia 31511:564 sth  perp 16 85 146 43 52 52 13 ¢ y n 1209 68 0325 1.718 LbRi SB
Kapatuosia 31511:572 sth  perp 209 59 118 49 33 49 1 q y n 0673 48 0.234 2 LiRi
Kapatuosia 31511:744 sth  perp 21.8 6.7 134 2 29 29 08 rc y y 1.45 111 0.133 2 LiRd Sib
Kapatuosia 31511:753 sth  perp 18.2 5 116 23 41 41 07 rc y n 1783 42 0225 232 LbRi
Kapatuosia 31511:756 sth paral 248 6.2 139 22 36 36 13 ¢ y y 1636 51 0145 2242 LdRi
Kapatuosia 31511:763 sth undef 20.3 83 115 45 41 41 12 q y n 0911 64 0.202 1.386 LnRb Sib
Kapatuosia 31511:769 sth undef 17.8 6.1 11 34 38 38 09 ¢ y y 1118 75 0.213 1.803 LdRd SB
Kapatuosia 31511:816 sth  perp 19.1 6 99 32 53 53 11 ¢q y n 1656 55 0.277 165 LiRb
Kapatuosia 31511:907 sth  perp 13.7 74 9 23 33 38 06 ¢ y n 1435 86 0.277 1.268 LiRi
Kapatuosia 31511:912 sth  perp 162 62 92 26 36 36 06 q y n 138 70 0.222 1.484 LdRd SB
Ahkioniemi 1&2 23363:4 nth paral 19.8 5 109 13 21 21 04 ¢ yx 'y 1615 116 0.106 218 LiRi
Kaunisniemi 2 26039:42 nth paral 259 45 106 33 29 33 06 c y n 0879 146 0.127 2.356 LiRi
Kaunisniemi 3 26040:2 nth perp 141 42 7.7 27 4 4 03 ¢ y n 1481 63 0.284 1.833 LdRd
Kaunisniemi 3 26040:5 nth other 171 49 144 13 43 43 11 rc n n 3.308 - 0.251 2.939 LiRi
Kaunisniemi 3 26040:35 nth perp 16,6 6.8 101 16 35 35 06 qge vy p 2188 61 0.211 1.485 LiRn
Kaunisniemi 3 26040:53 nth perp 123 34 78 2 26 26 03 rc y n 1.3 45 0.211 2.294 LdRi
Kirakkajoen voimala 26245:1 nth undef 20.6 4.8 111 32 51 51 09 ¢ n n 1594 - 0.248 2313 LiRi

E Nellimjoen suu S 24375:454 nth perp 147 37 88 15 31 31 04 ¢ y n 2067 101 0.211 2.378 LdRi

=zt Satamasaari 26010:4 nth undef 237 56 129 28 44 44 08 c yx n 1571 46 0.186 2.304 LdRd

= Supru 22685:13 nth perp 24.4 4 9.7 48 4 48 1 aq yx n 0833 35 0.197 2425 LdRi SB,BA
Vuopaja 28365:442 nth perp 129 74 95 27 37 37 05 ¢ y p 137 69 0.287 1.284 LiRi
Vuopaja 28365:446 nth paral 218 35 142 22 24 26 06 c y n 1.091 86 0.119 4.057 LiRi
Vuopaja 28365:454 nth perp 201 46 126 26 34 34 07 c y y 1308 76 0169 2.739 LiRi
Vuopaja 28365:660 nth paral 225 3.6 10 2.3 3 3 06 c y n 1304 59 0133 2778 LbRd
Vuopaja 28365:673 nth perp 236 46 105 23 41 41 09 c yx n 1783 48 0.174 2.283 LdRd
Vuopaja 28365:692 nth paral 134 49 96 23 31 31 04 qge n n 1348 - 0.231 1.959 LiRd
Vuopaja 28365:889 nth other 217 6.4 132 16 33 33 06 c y n 2063 37 0.452 2.063 LiRi

KEMI- Lautasalmi 15846:78 sth  perp 15 38 87 16 37 37 05 c y n 2313 78 0.247 2.289 LiRi SB

JARVI  Neitila 4 16145:1750 sth  perp 154 6.6 122 34 35 35 0.7 rc y n 1029 60 0.227 1.848 LbRn

KUOR- Lahdenkangas 1 16856:19 sth  perp 186 4.2 126 28 38 38 08 ¢ y n 1357 75 0.204 3 LdRn

TANE Lahdenkangas 1 16856:24 sth undef 14.6 6.7 134 33 36 36 08 ¢ y n 1.091 72 0.247 2 LnRn Sib
Lahdenkangas 1 16856:38 sth  perp 17.7 41 12,7 4.2 5 5 11 ¢ y p 119 51 0.282 3.098 LdRn Sib
Hossanmaki 34856:52 sth other 188 43 84 21 39 39 05 ¢ yx n 1857 - 0.207 1.953 LiRb Sib
Hossanmaki 34856:314 sth undef 143 53 102 24 37 37 06 q y n 1542 71 0.259 1.925 LbRn Sib

< Hossanmaki 34856:335 sth  perp 21 75 139 28 43 43 14 ¢ y y 1536 74 0.205 1.853 LnRn Sib

E Hossanmaki 34856:337 sth  perp 15,7 79 131 51 41 51 1 rc y y 0804 67 0.325 1.658 LbRi

S Hossanmaki 34856:366 sth paral 15.6 11 129 4.3 4 43 1 q y n 093 84 0.276 1173 LiRn
Hossanmaki 34856:402 sth  perp 15.2 3.7 7 2 26 26 04 ¢ n n 1.3 - 0471 1.892 LiRi
Hossanmaki 34856:460 sth  undef 15 53 121 2.6 44 44 0.7 rc n n 1692 - 0.293 2.283 LiRi
Hossanmaki 34856:490 sth  perp 131 41 88 21 31 31 03 ¢ y n 1476 41 0.237 2146 LiRi LRA
Antinnokka 1 33017:144 sth undef 178 52 104 22 43 43 07 q y n 1955 50 0.242 2 LdRi
Antinnokka 1 33017:548 sth  perp 18.7 8.1 13 23 32 32 09 ¢ y n 1391 72 0171 1.605 LiRi
Karhumaki 33461:16 sth  perp 17 59 103 24 32 32 07 ¢ y y 1333 69 0488 1.746 LiRi
Karhumaki 33461:18 sth  perp 11.8 32 6.6 2 3 3 03 ¢ y p 1.5 88 0.254 2.063 LiRi
Karhumaki 33461:145 sth  perp 209 6.7 121 39 4 4 08 q yx p 1026 45 0.191 1.806 LiRd
Karhumaki 33461:155 sth undef 13.7 57 99 16 26 26 05 q y n 1625 65 0.19 1.737 LiRd
Karhumaki 33461:158 sth  perp 16 5 10 3 28 3 05 ¢ y n 0933 74 0.188 2 LdRb

= Karhumaki 33461:160 sth  perp 284 78 143 32 6.7 67 29 q y n 2094 101 0.236 1.833 LnRi LA

% Karhumaki 33461:161 sth  perp 117 73 115 13 31 31 05 q y n 238 73 0.265 1575 LdRi Sib

= Karhumaki 33461:164 sth  undef 18 64 116 32 35 35 08 ¢ y y 1094 69 0194 1.902 LiRn
Karhumaki 33461:165 sth  perp 142 6.7 10.7 2.8 4 4 07 q y n 1429 86 0.282 1597 LiRi
Karhumaki 33461:169 sth undef 175 7.2 12 34 37 37 08 ¢ y p 1088 64 0.211 1.667 LnRd
Karhumaki 33461:193 sth  perp 134 54 89 15 25 25 03 rc y n 1667 62 0.187 1.648 LiRd
Karhumaki 33461:200 sth  perp 268 6.8 134 35 47 47 17 q yx n 1343 61 0.175 1971 LdRb
Karhumaki 33461:208 sth undef 133 51 93 25 35 35 04 q y n 14 68 0.263 1.824 LbRi
Karhumaki 33461:209 sth perp 113 641 10 21 29 29 03 q y y 1381 86 0.257 1.639 LiRb Sib
Lehtiméki 33018:48 sth  perp 23.2 9 134 24 51 51 14 ¢ y p 2125 35 0.22 1.489 LiRn RA

S Kaaraneskoski 30721:322 sth undef 148 39 84 31 33 33 06 s y n 1065 54 0.223 2154 LiRi

] Kaaraneskoski 31377:98 sth  undef 75 48 78 21 - - 01 ¢q n n - - - 1.625 LiRi

o Kaaraneskoski 31377:146 sth undef 181 25 117 36 31 3.6 0.7 rc n n 0861 35 04199 4.68 LnRd
Suitia 1 20873:3 sth  perp 13.8 75 11 19 34 34 06 rc n n 1789 - 0.246 1.467 LiRd
Suitia 1 20873:110 sth  perp 149 83 108 33 4 4 06 rc y y 1212 61 0.268 1301 LnRi

o Suitia 1 20873:116 sth undef 203 87 115 32 34 34 1 q y n 1063 69 0167 1.322 LiRn

E Suitia 1 20873:122 sth perp 191 6.8 139 36 46 46 11 q y n 1278 69 0.241 2.044 LiRb

2 Suitia 1 20873:127 sth  perp 215 6.2 117 27 37 37 08 q y n 137 68 0472 1.887 LiRn

® Suitia 1 20873:205 sth  undef 18 5.7 123 4 34 4 09 q y y 0.85 60 0.222 2158 LiRn
Suitia 1 20873:207 sth undef 16.7 56 11.2 28 3.7 3.7 07 q y n 1321 51 0.222 2 LnRi
Suitia 1 20873:267 sth undef 13.6 5.4 9 21 3 3 04 q n n 1429 - 0.221 1.667 LdRn
Méavdnaavzi 2 34675:5+:21 nth perp 239 63 108 16 26 26 06 c yx n 1625 53 0109 1.714 LiRb
Mavdnaavzi 2 34675:7 nth other 21.8 3 139 3 26 33 08 ¢ n n 0867 59 0.151 4.633 LiRi
Mavdnaavzi 2 34675:13+:214 nth  perp 244 55 129 15 18 18 05 ¢ yX n 1.2 - 0.074 2.345 Indet
Mavdnaavzi 2 34675:147 nth paral 223 4.2 9 18 26 26 06 c y n 1444 49 0.417 2143 LiRb

= Mavdnaavzi 2 34675:164 nth paral 23 42 95 26 26 26 06 c n n 1 - 0113 2.262 LdRd

=3 Mavdnaavzi 2 34675:199 nth undef 173 55 86 26 41 41 08 c y y 1577 71 0.237 1.564 LiRi

() Mavdnaavzi 2 34675:222+:104 nth paral 283 71 127 33 35 35 11 ¢ yx n 1.061 123 0.124 1.789 LdRn

= Mavdnaavzi 2 34675:223+:234 nth undef 225 74 115 18 17 18 04 ¢ yx n 0944 53 0.08 1.554 LiRb
Mavdnaavzi 2 34675:225 nth paral 217 46 121 29 38 38 07 ¢ y p 1.31 120 0.175 2.63 LiRd
Mavdnaavzi 2 34675:261 nth paral 159 6.3 9.2 3 26 3 04 ¢ n n 0.867 - 04189 146 LiRi
Mavdnaavzi 2 34675:317 nth perp 185 4.7 9 2 28 28 05 ¢ yxX n 14 40 0451 1915 LiRi
Mavdnaavzi 2 34675:335 nth paral 158 4.1 116 28 26 28 04 c y y 0929 58 0.477 2.829 LiRi
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Appendix IV.
Riihimaki Arolammi 7D Sinivuokkoniemi
Location (ETRS89): 60° 41’ 22.103” N, 24° 46’ 53.906” E

General: The Arolammi 7 wetland site has yielded several Late
Mesolithic (including pottery-Mesolithic) radiocarbon dates and
finds. Excavations have been conducted in different parts of the
site. Area 7D has yielded a stratigraphically sealed layer of organic
material, Late Mesolithic radiocarbon dates, and lithic artefact types.
In total, 45 square metres have been excavated. The lithic artefacts
(134 in total) from area 7D include three oblique points (e.g., KM
33457:79). (Matiskainen 2002; Matiskainen & Ruohonen 2004.)

Dated context: Two dates (GIN-11037 & GIN-11042) from area
7D come from the sealed find layer containing the oblique points.
These dates are supplemented by three more radiocarbon dates:

GIN-11746 and GIN-11039, both of which originate from the
bottom level below the find layer, and GIN-11042, which comes
from the top level above the find layer. All of the samples except for
GIN-11746 come from the same trench with an area of 5 square
metres. (Matiskainen 2002.) The dates indicate that oblique points
were used at the site sometime around c. 5700-4800 calBC.

Lab. number, sample type, and un-calibrated and calibrated (20) dates:

1. GIN-11746, charcoal, 7750+40 BP, 6650-6490 calBC
2. GIN-11039, charcoal, 7080+120 BP, 6210-5730 calBC
3. GIN-11037, charcoal, 6050+40 BP, 5060-4840 calBC
4. GIN-11042, charcoal, 6630+70 BP, 5670-5470 calBC
5. GIN-11038, charcoal, 5560+60 BP, 4530-4270 calBC

J Arolammi 7
Bottom level |

Bottom level Ll et

Find layer L

Find layer #_#

Top level _‘-‘_ |
800075007000650060005500500045004000

Calibrated date (calBC)

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09 calibration curve (atmospheric data from Reimer et al. (2009)).

Vantaa Hommas
Location (ETRS89): 60° 18 48.074” N, 24° 53’ 21.629” E

General: The site was used in at least two different time periods:
a Neolithic occupation mainly located in a lower elevation and a
Mesolithic occupation located in a sheltered terrace at ¢. 35 m.a.s.l.
Two excavation areas that are roughly 120 square metres in total
were excavated in the Mesolithic occupation area. The larger of the
two excavated areas (Area 1) yielded a relatively homogenous scat-
ter of quartz artefacts, 19 ground adzes or fragments thereof, and
three concentrations of burnt bone. The quartz artefacts include six
oblique points and three possible oblique points (KM36869:122;
KM 37383:396, :675, :958, :2685, :2884, 2902, :2947, :3103). Four
Late Mesolithic radiocarbon dates were obtained from burnt bone
in Area 1. A fifth sample from a test pit in the same terrace yielded
a Neolithic date, but according to the artefactual evidence, Area
1 was mainly used in the Late Mesolithic and there appears to be
only minor later disturbance. The dated samples originate from a
7x7 metres area that included three bone concentrations, a stone
hearth, and five oblique points. The dates are in good agreement
with the shore displacement date of the site. (Koivisto 2010a, b.)

Dated context: The radiocarbon dates are spread over a c. 5 metres
long area parallel to the edge of the terrace and can be considered
to date the Mesolithic occupation, including the oblique points.
Two samples (Hela-2051 and Hela-2054) originate from the same
concentration of burnt bone and although only one of the bones
has been identified to the species (Homo sapiens), the proximity
of the samples (c. 25 cm apart) and the similarity of the dating
results suggest that both samples come from the same individual.
Samples Hela-2052 and Hela-2053 originate some five metres
north and north-east of the two other samples.

Lab. number, sample type, and un-calibrated and calibrated (20) dates:

1. Hela-2052, burnt bone (Phocidae), 6647+41 BP,
5460-5120 calBC

2. Hela-2053, burnt bone (Phocidae), 6563+41 BP,
5380-5010 calBC

3. Hela-2051, burnt bone (Mammalia), 6382+41 BP,
5300-5070 calBC

4. Hela-2054, burnt bone (Homo sapiens), 6359+39 BP,
5280-5060 calBC
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Byrnt bone (Phocidae)

Burnt bone (Phocidae)

Marine 100%, combined

Burnt bone (Mammalia

Burnt bone (Homo sapigns)

Marine 50%, combined

Hommas

_*_
ekt |

7000 6500 6000

Calibrated date (calBC)

5500 5000 4500

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010). Hela-2052 and Hela-2053 calibrated using Marine09 calibration curve (Reimer et al.
2009) with Delta_R LocalMarine -80 (Olsson 1980; Stuiver et al. 1986-2010). Hela-2051 and Hela-2054 calibrated using a combination of
corrected Marine09 (Delta_R LocalMarine -80) and IntCal 09 curves, with estimated 50% terrestrial and 50% marine diet. Atmospheric

and marine data from Reimer ef al. (2009).

Kuortane Lahdenkangas 1
Location (ETRS89): 62° 42’ 34.03” N, 23° 32’ 14.39” E

General: The estimated size of the site is 75x10 metres, of which 24
square metres have been excavated. The excavation was conducted
and finds were collected in two square metre units. The area in-
cluded a concentration of burnt bone (c. 650 g) extending in four
excavation squares. Within these squares also five quartz artefacts
reported as oblique points were encountered. No later prehistoric
disturbance has been observed on the site. (Luho 1967:84-87.)
A fragment of elk bone (KM 16856:23, Mannermaa 2010) from
excavation square I:5 within the bone concentration was selected
for radiocarbon dating. Three (KM 16856:19, :24, :38) of the five
reported points were accepted as oblique points in the analysis
conducted in this study.

Dated context: Burnt bone concentration (square I:5). One oblique
point made of quartz (KM 16856:19) was found in the same excava-
tion square. Two more points were found in adjacent squares.

Lab. number, sample type, and un-calibrated and calibrated (20) date:

1. Ua-40898, burnt bone (Alces alces), 7284+42 BP,
6230-6060 calBC

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09
calibration curve (atmospheric data from Reimer et al. (2009)).

Alajarvi Rasi
Location (ETRS89): 62° 59 38.96” N, 23° 42’ 58.791” E

General: The site is part of larger site complex (Heikinkangas ja
Rasinmiki/Rasi). Some 217 square metres have been excavated at
the Rasi site to date. The excavation was conducted and finds col-
lected in one square metre units. In total, 22 hearths and a pit filled
with burnt bones were documented in the excavation. The finds
consist of burnt bone and slate and quartz artefacts, including 39
artefacts that were reported as intact or broken points with oblique
or transverse cutting edges. No clear later prehistoric disturbance
in the find layer was observed during excavation. (Luho 1948;
1967:89-93.) Of the reported points, 25 were included in the anal-
ysis conducted for the purpose of this paper, and of these points,
21 were considered to be oblique points. A fragment of burnt bone
(KM 11771:134) from a large terrestrial mammal (Mannermaa
2010; pers. comm.) was selected for dating. The sample derives
from excavation square VI:16 and is part of a concentration of
burnt bone covering approximately four square metres. Square
VI:16 also yielded two oblique points (KM 11771:6 and :25).

Dated context: Burnt bone concentration in square VI:16.
Lab. number, sample type, and un-calibrated and calibrated (20) date:

1. Ua-40894, burnt bone (Mammalia), 6981+92 BP,
6030-5680 calBC

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09
calibration curve (atmospheric data from Reimer et al. (2009)).
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Utsjoki Jomppalanjarvi W
Location (ETRS89): 69° 46’ 16.661” N, 26° 59’ 55.234” E

General: Stretching c. 150 metres on sandy soil, this site has
yielded lithic artefacts (i.e., grey chert and quartz artefacts) and
burnt bones. Among the finds are an oblique point of burnt chert
(KM 38078:2) and a potential oblique point made of quartz.
However, the quartz point is excluded from this study because
of insufficient modification. To date, no later prehistoric distur-
bance has been observed on the site. (Manninen & Knutsson this
volume; Rankama & Kankaanpdd 1997; T. Rankama pers. comm.
2010.) The burnt chert point and 16 fragments of burnt bone (KM
38078:1) were collected in an exposed patch of burnt sand during
an inspection of the site in 2009 (T. Rankama pers. comm. 2010).
The bone fragments (undetermined species, Mannermaa 2010)
were dated for the purpose of this study.

Dated context: Exposed patch of burnt sand (probable hearth)
with burnt bone and a burnt oblique point.

Lab. number, sample type, and un-calibrated and calibrated (20) date:

1. Ua-40899, burnt bone (Mammalia), 7265+40 BP,
6220-6050 calBC

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09
calibration curve (atmospheric data from Reimer et al. (2009)).

Utsjoki Mavdnaavzi 2
Location (ETRS89): 69° 42’ 3.825” N, 26° 11’ 43.692” E

General: The site consists of a small round hut foundation with a c. 3
metres diameter and an outside activity area. In total, 52 square metres
have been excavated to date. Within the area of the hut foundation, a
central hearth surrounded by well-defined lithic concentrations was
found. In the hearth and in the concentrations around it, 12 intact and
broken oblique points made of grey chert were found (KM 34675:7,
:147, :164, :199, :225, :261, :317, :335, :13+:214, :222+:104, :223+:234,
:5+:21) along with debitage related to oblique point manufacture.
(Manninen 2009; Manninen & Knutsson this volume, in preparation.)

A small pit filled with sooty soil, burnt bone, and charcoal was lo-
cated within the hearth inside the hut foundation. All of the identified
bone fragments were reindeer (Rangifer tarandus), and the charcoal
was pine (Pinus sylvestris) (Lahti 2004; T. Timonen pers. comm. 2004).
Two samples have been dated from the pit. An earlier date on burnt
bone (KM 34675:497) from excavation spit 2 (x 111,125/y 504,875)
was supplemented in this study with a sample of pine charcoal from
spit 3 (x 111,4/y 505,3).

Dated context: A pit filled with sooty soil, burnt bone, charcoal, and
burnt lithic artefacts, including oblique points. The difference in age
between the samples most likely reflects the own age of the pine sample.

Lab. number, sample type, and un-calibrated and calibrated (20) dates:
1. Hela-963, burnt bone, 6455+50 BP, 5490-5320 calBC.

2. Ua-40900, charcoal (Pinus sylvestris), 658038 BP,
5620-5480 calBC.

Charcoal (pine)

Byrnt bone

 aam

| Aam. 000

I{Ilévdnaévii 2

6200 6000 5800

Calibrated date (calBC)

5600 5400 5200

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09 calibration curve (atmospheric data from Reimer et al. (2009)).

Inari Vuopaja
Location (ETRS89): 68° 54’ 39.25” N, 27° 0’ 56.304” E

General: The site has multiple occupations ranging from the Meso-
lithic to the Iron Age. Seven oblique points have been found in the
394 square metres that have been excavated. Four of the points (KM
28365:442, :446, :454, :660) derive from excavation squares x129-134/
¥977-980. The total number of lithics in this area is relatively small, as
only 72 artefacts made of quartz, 4 made of quartzite, and 8 made of
chert have been found. The chert and quartzite are non-local, and 8
of the 12 artefacts made of these two raw materials originate from an
area comprising 3 by 3 metres that also included a small concentra-
tion of burnt bone and part of a larger concentration of burnt bone
(Manninen & Knutsson this volume, in preparation; Seppéla 1993;
1994). Fifteen reindeer (Rangifer tarandus) bone fragments and one
fragment of elk (Alces alces) bone have been identified from the 3x3
metre area (Ukkonen 1994; 1995). As the identified elk bone frag-
ments in the 44 square metres excavation area are otherwise found

more to the south of the oblique points, a fragment of burnt reindeer
bone (KM 28365:448) from square x133/x978 was dated in this study.
The finds from this square include 63 fragments of burnt bone (5
reindeer), 1 chert point, and a chert flake. The adjacent squares have
yielded 2 more chert points, 2 chert flakes, and a quartzite scraper.

Dated context: Burnt bone concentration in square x133/y978. Sam-
ple Ua-40897 from excavation spit 1. Three oblique points made of grey
chert have been found within and around the bone concentration.

Lab. number, sample type, and un-calibrated and calibrated (20) date:

1. Ua-40897, burnt bone (Rangifer tarandus), 6526+39 BP,
5610-5380 calBC.

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09
calibration curve (atmospheric data from Reimer et al. (2009)).
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Inari Kaunisniemi 3
Location (ETRS89): 68° 43’ 33.133” N, 27° 14’ 44.108” E

General: The site and the adjacent site Kaunisniemi 2 constitute
a large multi-period occupation area that has yielded finds from
several time periods. Among the finds from Kaunisniemi 3 are
four oblique points (KM 26040:2, :5, :35, :53). The site has not been
excavated and is currently submerged. Finds were surface col-
lected from several smaller concentrations exposed by water level
regulation. Area 2W was c. 20x15 meters in size and yielded burnt
bone and lithic artefacts of several raw materials, as well as some
Iron Age artefacts. (Arponen 1991; Manninen & Knutsson this
volume.) The only chronologically diagnostic lithic artefacts from
this area were oblique points. Therefore, this area was considered
the most suitable for radiocarbon dating. The burnt reindeer bone
fragment KM 26040:47 (Mannermaa 2010) that was dated, derives
from a hearth within a concentration of lithic artefacts, including
an oblique point made of green non-local quartzite (KM 26040:35)
and flakes of the same raw material (KM 26040:44).

Dated context: A hearth containing burnt bone and surrounded
by lithic artefacts in area 2W.

Lab. number, sample type, and un-calibrated and calibrated (20) date:

1. Ua-40896, burnt bone (Rangifer tarandus), 8004+46 BP,
7060-6710 calBC.

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09
calibration curve (atmospheric data from Reimer et al. (2009)).

Enontekio Museotontti
Location (ETRS89): 68° 23’ 44.104” N, 23° 41’ 53.234” E

General: The site has multiple occupations ranging from the
Mesolithic to the Iron Age. A total of 692 square meters have been
excavated. Eight oblique points have been identified within the site
assemblage. Five of these points (KM 23877:122, :411, :455, :491,
:537) originate from find concentrations that have yielded dates of
¢. 6500 calBC. (Halinen 2005; Manninen & Knutsson this volume.)
Thearea 11A (Halinen 2005) that included, besides a concentration
of lithic artefacts including three oblique points, a pit containing
charcoal and burnt bone, can be considered the most suitable for
dating the oblique points at the site. Therefore, a sample (2 frag-
ments, KM 23877:492) of burnt reindeer bone (Mannermaa 2010)
from the pit was dated in this study to supplement an earlier date
on charcoal (undefined species).

Dated context: Bone and charcoal concentration x124.50/y148.60
(Area 11A, refuse pit a). Sample Hel-2564 from excavation spit 5
and sample Ua-40895 from excavation spit 4. The difference in
age between the samples most likely reflects the own age of the
charcoal sample.

Lab. number, sample type, and un-calibrated and calibrated (20) dates:

1. Hel-2564, charcoal, 7750+120 BP,
7030-6410 calBC.

2. Ua-40895, Rangifer tarandus, 7668+40 BP,
6590-6450 calBC.

Charcoal (pine)

Museotontti
Area 11A

Bdrnt bone

8500 8000 7500

Calibrated date (calBC)

7000 6500 6000

Calibrated in OxCal 4.1.7 (Bronk Ramsey 2010) using the IntCal 09 calibration curve (atmospheric data from Reimer et al. (2009)).
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