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Ten finds containing Ea arrow-heads are dated, all to the 6th Century.
These are both Ealll and EaV. The find with the atypical EaV/VII arrow-
head is dated to c. 600 AD. One EaVI arrow-head is dated to the Me-
rovingian Period. The last three dated Ea arrow-heads are from the
Viking Period. The two EbIIlI arrow-heads originate from the same find,
which is dated to the Merovingian Period. This is later than the general
dating of the types with flat tang.

Only a few finds of Ec arrow-heads are dated. Four finds are from the
6th Century, 2 from the Merovingian Period and 3 from the Viking Period.
This is a wider dating than expected, but such early and late datings are
known from before (Farbregd 1972, p. 22). Most of the Ed arrow-heads
are dated to the Viking Period, but three finds belong to the Merovingian
Period. The two Ef arrow-heads are from the same find and are dated
to the Merovingian Period.
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Fig. 8. Dated grave finds from Hordaland containing arrow-heads. Open
rectangles indicate uncertain dates.
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6.0 GEOGRAPHICAL DISTRIBUTION

Like the other western Norwegian counties, Hordaland is dominated by
mountains and fjords. The fjords cut deeply into the land massif, making
the sea the natural traffic route for most of the population. Only 10 %
of the county’s population lived more than 5 km away from the sea in
1950 (Sund & Malmo 1951). Most of the arable land is found below the
late Pleistocene marine limit. 1In fjord districts, the soil is mostly morai-
nic except at the inner ends, where glaci-fluvial deposits are frequently
found. Short, steep valleys lead from the fjords to mountain plateaus.
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Fig. 9. The districts of Hordaland. The map also shows the grids used
in the analysis.

In contrast with the fjords, much land at the coast was affected by the
postglacial uplift, and the marine limit here constitutes a distinct upper
boundary for agricultural settlement. Most of the arable soil in these
areas consists of sand and gravel or bogs. A major limitation for agri-
cultural development in western Norway is the scarcity of arable soil.
A second factor is the large quantity of precipitation (Semme 1954, p. 150-
51).
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Today Hordaland is divided into five districts; Voss and Hardanger in
inland areas and Nordhordland, Midhordland and Sunnhordland at the coast
(cf. Fig. 9).
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Fig. 10. The distribution of graves containing arrow-heads in Hordaland.

Arrow-head finds were plotted on a map with a grid system where each
grid covers an area of 10x10 km. This was done in order to facilitate
presentation and statistical analysis of the data set. The grid system is
presented on Fig. 9.

The distribution of the grave finds containing arrow-heads reflects the
settlement pattern. They are found scattered throughout the county (Fig.
10) but mainly in Sunnhordland, Voss and Hardanger. All stray finds come
from inland districts (Fig. 11). Most of them are found on the Hardanger-
vidda mountain plateau and should be interpreted as remains from hunting
expeditions. The majority of finds (23) come from Eidfjord parish in
Hardanger. Sixteen finds come from Vangen parish in Voss and 12 from
Roldal parish in Hardanger.
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Fig. 11. The distribution of arrow-head stray finds from Hordland.
Legend see Fig. 10.

The geographical distribution of the arrow-heads from Hordaland was
analysed by correspondence analysis. This analysis measures the corre-
spondence between units and variables as plotted into a n-dimensional
space. The outcome of the method is joint plots of the representations
of units and variables in various two-dimensional sub-spaces. The signifi-
cance of each of the two principal axes can be judged by their percentage
contribution to the total. By projecting the variables on to the coordinate
axes and studying their locations with respect to the origin, a picture
emerges showing which variables are "responsible" for the axes. This
picture may sometimes be archaeologically significant and interpretable
as an archaeological effect such as chronology or function (Bolviken et
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al. 1982). The method used is described in the STAR package (Daltveit
et.al. 1983).

All classified arrow-heads were included in the analysis. The number
of arrow-heads found in each grid is presented in Table I. The stray
finds and the finds from settlement sites were included in the table.
In the analysis the types served as units, while the grids were variables.
Some of these variables acted as statistical noise giving extreme values
with a heavy impact on the result. In the final analysis the grids D4,
D12, M8, MI12, P9 and the stray finds had to be deleted. Thereby the
types Aal, Bal, CclIIl, D¢V, EaV/VII, EdVII, EfIIl and EglV were also
deleted.

The resulting diagram is presented in Fig. 12, The two principal axes
represent 32.99 % of the n-dimensional plot, 17.48 % for axis 1 and 15.51
% for axis 2. Both types and grids are scattered over most of the dia-
gram, but the diagram still shows a strong tendency towards clustering.
One cluster is found in the upper, left-hand part of the diagram. It
includes the types Aall, Ball, Dall, DaV and DaVII. These types are all
dated to the Migration Period. The grids represented in the cluster are
D5 in Nordhordland, J6 in Midhordland and P8 and P9 in Sunnhordland.
This cluster shows a strong correspondence between arrow-heads from the
Migration Period and grids from coastal districts.

Below this cluster the type EaV and the grid G13 stand together. Again
a Migration Period type, but this time linked to an inland grid (Voss).
In the lower, central part of the diagram the Merovingian Period types
EcIIl and EcV are found together with the grids L9 from Sunnhordland
and G15 from Hardanger.

The main cluster is dominated by Viking Period types and grids from the
districts Hardanger and Voss. Some earlier types, BaV, DcIIl and DcV
as well as the coastal grids G6 and H8 from Midhordland are attached
to this cluster.

The analysis demonstrates both chronological and geographical differences
in the data set. A correspondence between certain types and districts
was-found. Most of the arrow-heads from the Migration Period are found
in coastal districts, while most of the Viking Period arrow-heads are found
in inland districts. The Merovingian arrow-heads have an intermediate
geographical distribution.

The stray finds had to be deleted from the analysis. This means that
these finds have a chronological and/or geographical distribution which
differ significantly from the grave finds.
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Correspondence between arrow-head types and grids in Horda-
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The diagram presented on Fig. 12 is strongly influenced by the fact that
the arrow-heads from the Migration Period and those from the Viking
Period are so differently distributed. Therefore, I have made a second
analysis of the two-edged arrow-heads alone. The number of arrow-heads
found in each grid is presented in Table II. In this analysis sub-types
where chosen as units. The resulting diagram is shown on Fig. 13. The
two principal axes represent 42,13 % of the n-dimensional plot, 22.80 for
axis | and 19.33 for axis 2. This diagram also has one major cluster,
which is separated from two minor clusters by axis 1. In the major
cluster most of the Viking Period arrow-heads and also the Migration
Period sub-type EaV2 are found. Grids found in this cluster are EI0, EIl|
and Fl4 from Voss, HI5, K12 and NI13 from Hardanger, G6 and H8 from
Midhordland and P8 from Sunnhordland.

There is a smaller cluster containing the sub-types EdIII5S, EdIV4, EdIV5S
and EdIV6 and the grid H16 in the lower left-hand part of the diagram.
These sub-types are only known from one find, B 7658 from the farm
Astestolen in Eidfjord parish, Hardanger (fig. !4). In the lower right-
hand part of the diagram a third cluster is found. Here the Merovingian
Period sub-types EcIII2 and Ec¢V2 occur along with the grids D5 and Fé6
in Nordhordland, L9 in Sunnhordland, C13 in Voss and GI5 in Hardanger.
This is a wider distribution than was indicated by the first analysis. The
two-edged arrow-heads from the Migration Period (Ealll2) follow the
Viking Period arrow-heads in the major cluster.

The stray finds and arrow-heads found on settlement sites are included
in the analysis, This means that there is a geographical and chronological
correspondence between the two-edged arrow-heads found in graves and
the stray finds.

This analysis confirms the result obtained by the first correspondence
analysis.  The distributions of the two-edged arrow-head subtypes are
relatively homogenous. Most of the types are found in the same grids
in the two inner districts, Voss and Hardanger, and most of them should
be dated to the Viking Period.

7.0 DISCUSSIONS

The different distribution patterns of the Migration Period and the Viking
Period arrow-heads may be explained in several ways. Firstly, it may be
due to different conservation conditions: differences in precipitation, soil
permeability, air salinity etc. The impact of these factors on Iron Age
finds from Hordaland has never been investigated. However, after studying
the material my general impresssion is that the coastal finds are most
strongly corroded. The best preserved artifacts are found in the inner
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Thirdly, the distribution pattern may be due to real differences in the use
of arrow-heads in the Iron Age communities of Hordaland. This means
that the deposition of arrow-heads in the graves reflects actual differences
in their usage. The Migration Period is generally considered as having
been a period of unrest and warfare. This is documented by weapons
in the graves as well as by numerous hill-forts. Therefore, we should also
expect to find arrow-heads together with other weapons in the inner
districts.  When evidence for this is lacking, an explanation should be
sought, The Migration Period in western Norway is archaeologically
characterized by extenstive import of foreign luxuries, glasses, bronze
vessels etc. This import indicates close trade connections with the Con-
tinent (e.g. Slomann 1956, Magnus & Myhre 1976, Hagen 1977). Imported
and exported goods must have been transported along the coast where
local communities seem to have established a comprehensive trade sys-
tem (e.g. Farbregd 1980). The participants in this system most surely felt
the need for protecting their interests against piracy and looting.

The distribution of the Viking Period arrow-heads should be explained
differently. During the Viking period, the inner districts in western
Norway seem to have been the most important economically. The coastal
districts, and probably also the traffic along the coast, did not play the
same role as before (Sognnes 1980). The wealth of the inner districts
seems to have been based on utilisation of local resources; hunting, iron
production, quarrying etc. There were probably trading contacts with
the valley communities in eastern Norway, as well as direct contact with
the Continent and the British Isles (Sognnes 1979). In Hordaland, Voss
(Vangen), Eidfjord and Rgldal stand out as the most important parishes
in the inner districts. Eidfjord and Rgldal are situated near the Hardan-
gervidda mountain plateau. Hunting and traffic to eastern Norway across
the plateau probably gave these communities their wealth. In Voss, wealth
was probably related to iron production.

The Viking Period was also a period of unrest and warfare. However,
most of the warfare seems to have taken place abroad in connection with
conquering, settling and looting in the British and North Atlantic Isles.
At home chieftains and petty kings struggled for power. These struggles
ended in the late 9th Century with the establishment of the Norwegian
state. However, it is difficult to decide how strongly these aristocratic
affairs affected the common farmers and peasants of western Norway.

The Viking Period arrow-heads were clearly used for hunting purposes.
This is well documented by the stray finds in the mountain areas in ea-
stern and western Norway. The arrow-heads found in graves in adjacent
communities are identical with the stray finds and most probably should
primarily be interpreted as hunting weapons as well (cf. Hougen 1932).
The arrow-heads could and most probably were also used in warfare.
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The weapon set from the Late Migration Period consisted of a sword, a
shield, bow and arrow and two light throwing javelins (cf. Fett 1940a,b).
In the Viking Period weapon set the wide-edged weapon axe supplemented
the sword and the two light javelins were replaced by a heavier spear
which was probably not used for throwing. The warfare seems to have
developed toward hand to hand combat, where there was less use for bow
and arrows.
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8.0 SUMMARY

The analysis presented here comprises approximately 400 Iron Age arrow-
heads made from iron, all found in the county Hordaland in western Nor-
way. About 300 arrow-heads were classified according to a previously
presented classification system (Sognnes 1977). This system is based on
morphological criteria: the number of edges, the shape of the shafting
part, the outline of the blade, the section of the blade and the blade’s
greatest width,

The classification system was tested by cluster analysis. A model analysis
showed that the attributes should be weighted. Three attributes, the num-
ber of edges, the shape of the shafting part and the outline of the blade
constitute the types.

In the actual analysis 30 types were found. Twenty-one of these have
two edges. The two-edged arrow-heads also show a greater variety than
the single- and multi-edged ones and are found in a great number of
subtypes and varieties.

The geographical and chronological distributions were tested by correspon-
dence analysis. Arrow-heads from the Migration period are mostly multi-
edged and are found in coastal districts. They are all found in graves,
are awl-like and were most probaly used for warfare.

However, most of the arrow-heads found have two edges and were used
in the Viking Period. They are largely found in fjord districts. They are
found in graves or as stray finds in hunting grounds on the mountain
plateaus. The graves are found in parishes surrounding the mountain
plateaus, and contain the same types as are found in the mountains. The
arrow-heads found in the graves therefore probably also were used for
hunting.

Arrow-heads do not seem to have played any significant role in Viking
Period warfare. Other changes in the weapon set from the Migration
Period to the Viking period also indicate a transition to a more hand-
to-hand combat which had less use for bows and arrows.
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