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In April 1995 a considerable number of Estonian and Swedish spearheads of the Late Iron Age
were X-rayed in Stockholm. Through the X-ray method it was possible to establish a spearhead of
type I in the Estonian collection. The spearhead is in poor condition and its outside shows only
vague traces of copper on the socket. This is the first known I-type spearhead in Estonia. As the
I-type spearheads are rare on the eastern shores of the Baltic Sea, this particular spearhead is of
great interest. The spearhead is a stray find from Kéarneri in Poide parish on the island of Saaremaa.

In this article the use of the X-ray method in connection with spearheads is discussed. The
Kaérneri I-type spearhead is also presented and discussed from a Baltic Sea angle. The article is part
of an ongoing investigation of Late Iron Age spearheads around the Baltic Sea including the eastern
part of Sweden and Gotland, the southwestern and the southern parts of Finland and the Aland
islands, Carelia (today Russia), the area around St. Petersburg and Ingria, Estonia, and Latvia. These
X-ray examinations were realized with financial support from the Berit Wallenberg Foundation.

THE X-RAY METHOD

Harmless and pre-conserving

Like all methods, the X-ray method also has its negative sides, but
undoubtedly the positive ones dominate. First of all and not least important, the
method is absolutely harmless to the artefact. Without exaggeration one could
even claim the method to be pre-conserving, since invisible cracks and fragile
points are revealed by the X-rays. This is an invaluable help for the further
preservation of the object in question.

A spearhead can be examined independently of its condition. Spearheads in
extremely bad condition may even be examined in their museum boxes as long as
the boxes themselves do not contain any metal. The emission of X-rays used for
metal does not absorb for instance wood or paper. This means that the spearheads
need not be touched or moved during the examination.

Difficulties
The main problems connected with the X-ray examination are mostly related

to the spearhead itself, such as its thickness and density. These factors are very
important for the quality of the pictures. Unless enough care is taken in connection
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with the determination of the thickness of the object, the X-ray examination is
due to fail. The pictures will appear either too dark or too light. If the picture is
too light, more radiation or longer exposure time is needed and vice versa.

Additionally, less clear pictures need very strong light while being studied,
which can be difficult to achieve in normal working conditions. The illumination
equipment in highly specialized X-ray laboaratories is in most cases extremely
powerful and to a certain degree misleading. This illumination equipment is
normally used for discovering minor damages in metal objects for industrial
purposes, where accuracy is of great importance. Therefore one ought to be
careful and only accept pictures of very good quality, since a picture which
appears to be quite good can be difficult to study with less strong illumination
later on.

One could say that the only negative side of the X-ray method is the
difficulties in getting enough good pictures. Pictures of less good quality are
almost impossible to work with and to obtain any valuable information from.

The adjustment of the emission of X-rays

The thickness and density of a spearhead vary. Even the blade varies. The
section close to the transition part between the socket and the blade is often much
thicker than the middle section of the blade. This can cause problems. The
emission of X-rays must be adjusted according to the part of the spearhead which
is under investigation. Therefore, two different pictures may be necessary in
cases where both the socket and the blade are to be studied. This makes it
possible to make exact adjustments and good pictures will thus be obtained.

The use of X-ray film

The cost of X-ray film is high and requires careful consideration, but it has to
be seen in relation to interpretation work, which is both time-consuming and a
demanding task for the archaeologist. It appears ideal to use one X-ray plate per
spearhead. Later on the investigated spearheads may be compared and analysed
without any limitations. But this means, on the other hand, high costs for the use
of the X-ray equipment and the X-ray expertise.

Less time will be used in the laboratory if several spearheads are X-rayed
together on the same plate. It seems to work out quite well when spearheads of
the same type or otherwise similar spearheads are X-rayed together, at least when
the thickness of the blades does not vary too much. It is also preferable to divide
the spearheads according to length in order to avoid waste of X-ray plates.

In cases where, for instance, only the sockets are to be X-rayed it is possible to
put a larger number of sockets on the same X-ray plate opposite each other. In
this way, at least ten sockets can be examined at the same time. This system also
makes it easier to compare the spearheads with one another later on.

However, having several spearheads on the same X-ray picture is a
disadvantage when a large number of spearheads are studied simultaneously.
Large X-ray pictures can be more difficult to handle, especially when the surface
of the illumination equipment is limited.

I used larger X-ray plates partly to save time but also partly because I thought
these would be easier to handle. As long as there are spearheads of the same type
it works quite well, but when different types are on the same plate it is
unpractical, especially when the number of studied X-rays amounts to several
hundreds. In retrospect I would have preferred to have each spearhead on a
separate plate to be able to put the ones I want to study for a certain reason
together on the illumination equipment. This is of special value when spearheads
are from different countries as in my case.
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Different metals

Different metals clearly show on the X-ray picture due to differences in
density. Accordingly, even small amounts of e.g. silver and copper can be visible
which otherwise could have remained unknown. It is thus recommened that metal
rings used for fastening museum labels are removed or indicated in some way
and registered to avoid problems in the interpretation.

Technical information

The X-ray examination carried out in Sweden in 1995 was successful. The
pictures turned out well. The examination took place at STK Inter-test in
Huddinge, near Stockholm. Bjérn Adolfsson was responsible on the part of the
company. Altogether 200 spearheads were X-rayed.

For thicker spearheads the following adjustments were used:

160 kW

5 mA

700 mm FFA (film focus distance)
1 minute exposure

For thinner spearheads 130 kW was used instead; other adjustments remained
the same. In a few cases 145 kW was used.

The film was chosen according to graininess. D4 was used for larger plates
and D5 for smaller ones.

THE INSIDE OF THE SPEARHEADS

The X-ray method brings us closer to an understanding of the smith's work
and his skills. It helps us understand the procedure behind the making of a spearhead.
Several aspects can be studied in this connection, but undoubtedly the blade and
the transition part between the blade and the socket constitute the main points.

The blade

The blade is mainly interesting from the pattern-welding point of view.
Through the X-ray method it is possible to see the presence (or absence) of
pattern-welding, the kind of pattern-welding, the size of pattern-welding, and
finally the way in which the pattern-welding has been carried out, including e.g.
the joints of the welding.

Pattern-welding can also be studied through mechanical and chemical cleansing.
This method has been used in large-scale studies in Latvia and Estonia. These
investigations took place in the 1960s and 1970s and were carried out by Aleksis
Anteins (AnreiiHc, 1973) in Latvia and by Jiiri Selirand (1975) in Estonia. A
negative point about this method is a certain destruction on the spearheads, even
though in most cases only a small part of the blade was cleansed. This means that
the inside structure of the blade is seen only on a limited part of the blade. The
advantage of this method is its exactness as far as the pattern is concerned.

One of the aims of the X-ray project in Sweden was to test these methods
against each other. Some of the Estonian spearheads had been cleansed on an
earlier occasion in the 1970s. Both methods are good, but the X-ray method
certainly brings us much closer to the smith who carried out the work. Through
the X-ray method optimal knowledge of the inside structure is available, which is
not the case when the object is cleansed. I do not think I am wrong in saying that
the X-ray method also brings us much deeper into the problems especially in
questions of comparing artefacts and understanding their place of origin.
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The ideal way would be to use both methods in combination. In a larger
project with many countries and museums involved it would, however, be
practically impossible to realize.

The socket

The most interesting part on the socket is its upper part, where the socket
meets the blade, i.e. the transition part between the blade and the socket. But also
joints along the side of the socket and remains of other metals as gold, silver, and
copper may be revealed.

Through the X-ray method it is possible to study how the socket was once
connected to the blade or if the whole spearhead was made in only one piece. The
way of connecting the blade and the socket may give important chronological
information or indicate local traditions.

THE KARNERI SPEARHEAD FROM POIDE PARISH

Stray find from Kérneri in P6ide parish on Saaremaa (AIK 46:1; Plate 1, I).
Spearhead with a long (230 mm) slender (25 mm) blade with a rhombic section.
Total length 285 mm. The point of the blade is slightly broken. The mid-rib is
well marked. The edge angle is less sharp and the run (the part between the edge
angle and the socket) is comparatively short (8 mm). The transition part is six-
sided with an oval-round section (the diameter is 13 mm). The socket is broken.
On the socket there are traces of copper (Plate I, 2) and vague traces of silver. The
spearhead is in a less good condition. Pattern-welding of group 1 (Selirand, 1975,
list No. 78). X-ray No. 80.

Socket in proportion to blade — not possible to determine. Width of the blade
in proportion to its length 1:9.

This spearhead was found in Kédrneri. The spearhead was registered together
with another spearhead (AIK 46:2), a small M-type spearhead with a narrow
blade (X-ray No. 42), but there is no information whether the two spearheads
were found together or not. No further information is available (Archive of the
Institute of History, Tallinn). For the geographical location, see Fig. 1.

ESTONIA
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Fig. 1. Site of the find of the Kérneri spearhead.
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PLATEI

2 Remains of copper rivets on the socket of the
I The Karneri spearhead (AIK 46:1). Kirneri spearhead.




PLATEII

1 X-ray of the Kérneri spearhead. 2 X-ray of the socket of the Kérneri spearhead.
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The X-ray examination in Sweden in April 1995

Because of the traces of possible copper on the socket the spearhead was taken
for further examination to Stockholm. As this was the only spearhead in the
Estonian collection showing such divergences the spearhead was of special
interest.

On the X-ray plate clear traces of another metal were visible on the socket
(Plate I1, ). The traces also formed regular transverse stripes with three visible
dots on one side and two on the other side (Plate 1I, 2). The blade showed a
pattern-welding with thin stripes. The Kérneri spearhead appeared very similar to
X-rays of Swedish I-type spearheads.

The microscopical examination

After the X-rays the Kédrneri spearhead was taken for further investigation to
the Conservation Institution of the Central Board of National Antiquities in
Stockholm. It was studied under a microscope and on both sides of the socket
remains of several copper rivets could be seen. Additionally vague traces of silver
were established.

In this way the combination of X-rays and microscopical examination
revealed the first I-type spearhead from Saaremaa.

THE I-TYPE SPEARHEAD

The I-type spearhead is, according to Petersen's typology of 1919, a spearhead
with rivets of "bronze" on the socket. Normally there are 11 rivets, but sometimes
15. Significant is also a long socket and a narrow blade with a well marked mid-
rib and a smoothly rounded transition between the socket and the blade (Petersen,
1919, p. 31). Sometimes the sockets are decorated with inlaid stripes of bronze or
silver. There is also a transitional type falling between the F- and I-type
spearheads (Petersen, 1919, p. 31). According to Petersen the I type dates back to
the first half of the 10th century and was considered by him to be a short-lived
type (Petersen, 1919, p. 31).

In the 1980s another Norwegian scholar, Bergljot Solberg, made a new
classification of the Iron Age spearheads in Norway. This time the spearheads of
type 1 were divided into two subgroups. The F-I variety of spearheads was
referred to group VII.1B and the spearheads of type I with narrow blade, to group
VIL.2A (Solberg, 1984, pp. 79 ff.). The latter group included spearheads both
with and without shoulders (Solberg, 1984, p. 85). Solberg also stressed that the
I-type spearheads existed throughout the 10th century and consequently were not
as short-lived as Petersen once stated (Solberg 1984, p. 159).

After having studied a considerable number of spearheads in the area around
the Baltic Sea I can conclude that there are several variants of type I, and this may
have an impact on the chronological statements made so far, at least as far as
Sweden and the Baltic area are concerned. The spearheads of type I may have
been in use longer in these areas. It seems inadequate to me to use too narrow
classification in this case. Two different groups are not enough. In my opinion at
least three groups ought to be distinguished among the I-type spearheads: the first
group consisting of the F-I type, the second of the spearheads with narrow blades
and without shoulders, and the third an I-K variant with shoulders. Some of the
I-type spearheads resemble the spearheads of K type. The same was also stressed
by Lena Thélin-Bergman in her study of the Birka material (1986, p. 18).
Petersen also pointed out the similarity between these types, but emphasized
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some divergences such as the absence of the rivets on the spearheads of K type
(Petersen, 1919, p. 31). This can also be the reason why Selirand referred the
spearhead from Kérneri in Poide parish (AIK 46:1) to the K type or, more
precisely, to group II B according to his own typology (Selirand, 1975, list,
spearhead No. 78).

The Kérneri spearhead is a stray find (Saaremaa..., 1924, p. 102) and thus
cannot be dated by its context. Selirand dates it to the 11-12th centuries
(Selirand, 1975, list). Petersen dates the K-type spearheads to the later part of the
Viking Age (Petersen, 1919, p. 33), by which he means the 10th or 11th
centuries. Irrespective of the type of determination of the Kérneri spearhead,
Selirand's dating therefore seems to be too late.

The distribution of I-type spearheads in the northern Baltic region in gemeral

The I-type spearheads are rare in the eastern part of the Baltic Sea region but
more common in the west. The distribution of the I-type spearheads is as follows:
1 in Belarus (Jlenus, 1908, table XXI, E693; Kupnuunukos, 1966, p. 84,
No. 332), 1 in Finland (Kivikoski, 1973, plate 98, figs. 857 and 857a; Lehtosalo-
Hilander, 1983, p. 238, Fig. 1), 1 in Estonia, 3 in Latvia (AnTeiinc, 1973, p. 82
Fig. 28; Atgazis, 1990, 8.att, No. 9; Atgazis, 1992, 5.att., No.14) and between 25
and 30 in Sweden (Arbman, 1940, plates 7 and 9; Thalin-Bergman, 1983, p. 275,
Fig. 14; 1986, p. 17). Outside the investigated area the I type is common also in
Norway (Solberg, 1984, p. 85).

The Swedish spearheads of type I vary, both in shape and in the decoration of
the socket. The specimens from the eastern side of the Baltic are all of the same
kind with a geometrical ornamentation in silver and copper on the socket. They
are also similar to some of the Swedish I-type spearheads, for instance the
spearheads from Valsgédrde, Gamla Uppsala (Lindquist, 1956, Fig. 7 Valsgirde
12) and from Gothem parish on Gotland (Thédlin-Bergman, 1983, p. 275, Fig. 14).

The interpretation of the distribution pattern is a complicated matter. Why so
few in the east and so many in the west? It is interesting that the distribution
pattern to a certain extent is similar to that of the E-type spearheads with
geometrical silver decoration on the sockets: none in Russia, 1 in Finland (KM
29097, Pukkisaari, Jaala parish, southern Savolax, oral information from Timo
Miettinen), 1 in Estonia (AIK 499, Kaarma, Saaremaa; Selirand, 1975, list
No. 26), 2 in Latvia (A 8942:3, Salaspils, Riga region; Anreiinc, 1973, p. 116;
LVI 250:64, Drengeri-Cunkani, Bauska; Atgazis, 1992, p. 28) and again several
in Sweden. The find places inside each country also correspond more or less to
those of the I type, except for Finland where they are in different regions.

The distributional pattern cannot be explained as reflecting differences in
burial customs, which would be the normal way out of the problem. Another
traditional view would be to understand this matter in terms of the incompetence
of the eastern people to make high-quality spearheads, i.e. of I type. This
statement is a crucial issue which has to be touched upon sooner or later. Without
question these spearheads represent an advanced kind of handicraft, especially
the silver decorated ones, but we cannot exclude that skillful smiths worked on
the eastern side of the Baltic Sea.

The uneven distribution seems rather to be a question of supply and demand.
The geometrical style and the rivets along the socket, which are characteristic of
this particular spearhead, were perhaps more in demand in certain regions than in
others. These regions may also have been the production area for this kind of
spearheads.

In this respect, the similarity shown by the eastern specimens and, in turn,
their similarity to some of the Swedish spearheads is particulary interesting.
Perhaps a closer look at the find places and find circumstances may contribute to
a further understanding of this problem.
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Find places and find circumstances

The Belarus spearhead (State Department of Foreign Eastern Antiquities of
the Hermitage 4183) is a stray find from Myskova gora in Volkovysk. It was
found in 1885 and no further information is available (Archive of the Hermitage
of St. Petersburg). Volkovysk is situated southwest of Minsk in Belarus. Strictly
speaking, this spearhead is not within the area of investigation.

The Finnish spearhead (KM 15434:1) is a stray find from Kédrmekallio in
Raisio parish. Raisio is situated close to the western coastline, in the area of
Turku, with a direct connection to the Baltic Sea.

The Estonian spearhead of I type (AIK 46:1) is, as earlier mentioned, a stray
find. The find place Kérneri is not far from the village of Tornimée, which is
considered to have been a harbour place during the Viking Age (Archive of the
Institute of History, Tallinn). Tornimée is situated on the eastern coast of
Saaremaa not far from the hill-fort of Pdide.

One of the Latvian spearheads (A 8943:1) is from Laukskola in Salaspils in
the Riga region. This spearhead is a grave find (inhumations). The other Latvian
I-type spearheads were found in Drepgeri-Cunkani in the region of Bauska in
southern Latvia. One of these (LVI 250:336) is a stray find within a cemetery,
while the other one (LVI 250:64) is a grave find (inhumations). Both places in
Latvia are situated close to rivers, accessible to seafarers of that time. Large hill-
forts are also represented in these areas.

Distribution and find places

The eastern find places appear to be "easily accessible" places. Only the
Belarus specimen makes an exception. This phenomenon, together with the
obvious scarcity of the I type in the eastern region and the great number in the
western part of the Baltic Sea area, seems to indicate that they are imported
products. But who carried out the trade? There are two possibilities, either it was
done by a Scandinavian travelling eastwards or a person from, for instance,
Saaremaa travelling westwards. The former is the general view among the
scholars so far, but the latter one must also be considered as possible.

The interpretation of the I-type spearheads east of the Baltic Sea as imports
leads to a further speculation on the production place or places. For the moment it
is not possible to penetrate this question further since the investigation is in
process. But due to the differences among the Swedish spearheads of I type one
may presume that several production places once existed or maybe the
spearheads were produced over a long period of time. In this respect both Gotland
and the Miélar region may come into question.

Another interpretation of the scarcity in the east could be that the geometrical
style itself was not popular or accepted among the people. This is strengthened by
the scarcity also of E-type spearheads with geometrical silver decorations.

The similarity among the "exported" spearheads could point to a certain
chronological conformity or a common origin. This will be further examined in
the near future.

WHY THE RIVETS?

The rivets are an interesting issue. Well preserved spearheads of I type show
the real shape of the rivets. On these spearheads the rivets stick straight out from
the side of the socket (Fig. 2).

Was the function of the rivets practical, symbolic, or were they just decorative
details?
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Fig. 2. A Swedish spearhead of I type (Dalhem sn, Gotland SHM 5352). From the side of the
socket. Drawing by Olof Sorling, ATA.

Firstly the rivets could have had a function as holders of the wooden shaft. But
why so many then? Shafts on other types of spearheads have been fastened with
only two rivets close to the mouth of the socket. The rivets could also have had a
practical function to prevent the spearhead from penetrating too deep into the
hunted animal or the enemy. The shape of the spearhead itself indicates such an
interpretation. The I-type spearheads have narrow blades and not very thick
sockets. This could easily disappear into the victim and the rivets stopped this
from happening.
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The symbolic function is suggested by the frequent appearance of rivets on the
socket in an uneven number. This might have had a special meaning for its user.
An uneven number may have brought good luck when its user faced difficulties.
The symbolic meaning may also have been connected with status. The I-type
spearhead may have belonged to a selected group within the society and few
people had access to this kind of spearhead. In other words it may have been very
exclusive to own a spearhead with rivets on the socket.

The decorative aspect is likely to have existed independently of other kinds of
function. On well preserved spearheads of I type it is possible to understand this
side also, especially as the copper rivet is often placed in the middle of a silver or
copper plate in a rectangular rhombic shape (Fig. 2).

SUMMARY

The X-ray method is of great value in analyses of spearheads. It can be used
independently of the condition of the specimen, which means that also
spearheads in poor condition may be investigated. The method brings us inside
the object, which may reveal information of importance. The X-ray method is
also important from the typological and chronological points of view. Details
may come out which otherwise never would have been possible to discover.

Moreover, through the X-ray method an I-type spearhead in Estonia was
discovered. The I-type spearheads seem to have played a special role in the
society. It was a spearhead which was accessible only to a limited group and
apparently not common in the eastern regions. The few specimens found in the
eastern part of the Baltic Sea area may have represented a curiosity within the
leading group in the society, perhaps once a valuable gift from somebody
important to someone of importance.
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RONTGENUURINGUGA MAARATUD I-TUUPI ODAOTS
Kristina CREUTZ

1995. aasta kevadel valiti rontgenuuringuks Eestist ja Rootsist vilja ligi paar-
sada noorema rauaaja odaotsa. Eesti odaotsad pédrinesid Ajaloo Instituudi, Eesti
Ajaloomuuseumi ja Viljandi muuseumi arheoloogilistest kollektsioonidest,
Rootsi relvad olid Stockholmi Ajaloomuuseumi, Visby ja Uppsala muuseumi
kogudest. Analiiise finantseeris Berit Wallenbergi fond ja need tehti Rootsis
Huddingenis, kus asub P&hjamaade tuntuim tddstuslikke rontgenuuringuid
teostav firma STK Inter-test.

Téanu hdsti onnestunud rontgeniilesvotetele méddrati Eesti leidude hulgast iiks
odaots I-tiiiipi (tahv. I, II). Selle viletsas seisukorras odaotsa vilisel vaatlusel on
putkeosal ndha ebamddraseid vasejooni (tahv. I, 2). Juhuleiuna Saaremaalt
Kaérneri kiilast (joon. 1) saadud relv on esimene teadaolev I-tiiiipi odaots Eestis.
Et seda tiilipi odaotsad on Laddnemere idakalda maades haruldased, siis pakub
Kiérneri leid arheoloogidele erilist huvi.

Nagu koigil uurimismeetoditel, on ka rontgenuuringul oma head ja halvad
kiiljed. Kdige positiivsem on asjaolu, et rontgenuuring on leidudele tdiesti
kahjutu. See peaks eelnema konserveerimisele, sest liksnes nii saab avastada
eseme silmaga nihtamatuid kahjustusi ja hapraid kohti. Uhtlasi on sellest hinda-
matu abi leiu sdilitamisel.

Rontgenuuringut saab teha sdltumata leiu seisukorrast. Nditeks voib eriti hal-
vas seisundis odaotsi uurida isegi ilma neid puudutamata ja leiukarbist vilja vot-
mata. Ainus tingimus on, et magasineerimiskarp, millega koos leidu rontgenis
1dbi valgustatakse, ei sisaldaks metalli.

Odaotste rontgenuuringu komplitseeritus on seotud kdige enam leidude
enestega, tdpsemalt nende paksuse ja tihedusega. Need tegurid on eriti olulised
kvaliteetse rontgenipildi saamiseks. Viletsa pildi kasutamine on peaaegu mottetu,
sest sellelt saadaval informatsioonil puudub usaldusvéérsus. Ehkki rontgenifilmi
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hind on tisna korge ja uuringud ise kallis ettevdtmine, tuleb ideaalseks pidada
iilesvotete tegemist iihe leiu kaupa.

Rontgeniiilesvote aitab arheoloogil paremini mdista sepatdd iiksikasju ning
teha kindlaks relva valmistanud meistri to6votted ja oskused. Selles seoses on
odaotste valmistamise juures eriti oluline informatsioon, mille saab lehest ning
lehe ja putke iileminekuosast.

Norra arheoloogi Jan Peterseni 1919. aastal avaldatud tiipoloogia jérgi on
I-tiitipi sellised odaotsad, mille putkel esinevad pronksneedid. Niisugused odaot-
sad dateeris ta 10. sajandi esimesse poolde, pidades seejuures nende kdibelolekut
liithiajaliseks.

1980. aastatel koostas teine norralane Bergljot Solberg Norrast leitud rauaaja
odaotste uue klassifikatsiooni. Selles on I-tiiiipi odaotsad jagatud kahte alagruppi.
Solberg rohutas, et seesugused odaotsad olid kasutusel ldbi kogu 10. sajandi ja
seetdttu polnud nad nii "liihikese elueaga", nagu viitis Petersen.

Pdrast seda, kui olen uurinud arvukalt odaotsi Lddnemerd iimbritsevates
maades, vain tddeda, et siin esineb mitmesuguseid I-tiillpi odaotste variante, mis
on vdinud pdhjustada erinevusi dateeringutes. Seetdttu ndib mulle siiani kasu-
tatud klassifikatsioon liiga kitsas ja ebapiisav. Ldhtuvalt oma tdhelepanekutest
eristaksin I-tiilipi odaotste hulgas viahemalt kolme rithma. Modnede I-tiitlipi odaotste
sarnasus K-tiiiibi omadega vdib olla pdhjus, miks Jiiri Selirand pidas Kérneri oda-
otsa just K-tiilipi, tdpsemalt tema enda tiipoloogia jdrgi II B rithma kuuluvaks.

Et Kérneri odaots on juhuleid, on selle dateerimine komplitseeritud. Selirand
on leiu dateerinud 11.—12. sajandisse. Petersen dateeris K-tiitipi odotsad hilisvii-
kingiaega, mis tdhendaks 10. vdi 11. sajandit. Hoolimata Kérneri odaotsa tiiiibi-
médrangust, on minu arvates Seliranna dateering liiga hiline.

I-tiiipi odaotsad on Léddnemere idakaldal haruldased, péris tavalised aga
ladnekalda maades. Kui Rootsis esineb erisuguse lehekuju ja putkeornamendiga
I-tiilipi odaotsi, siis kdigil idakaldalt teadaolevatel leidudel on putkel hdobeda ja
vasega geomeetriline ornament.

I-tiitipi odaotste levikupilt on komplitseeritud kiisimus. Miks on neid teada nii
palju ldédnes ja nii vidhe idas? Huvitav on mérkida, et nende levik on mdneti sar-
nane putkel geomeetrilise ornamendiga kaunistatud E-tiilipi odaotste omaga.
Odaotste levilat ei saa seletada matusekommete erinevusega ega sepatéd korge
tasemega iiksnes ldénes. Pole vilistatud, et meisterlikud sepad tootasid ka ida
pool Ladnemerd.

Odaotste ebavdrdset levikupilti kahel pool merd voiks seostada pakkumise ja
ndudmisega. Vodimalik, et geomeetriline ornament odaotsa putkel oli mdnes
piirkonnas rohkem ndutud kui teises. Idapoolsed odaotste leiukohad on kergesti
ligipdédsetavates kohtades. See asjaolu koos I-tiilibi haruldusega ida pool ja
arvukusega lddne pool merd, ndib osutavat, et seesugused odaotsad olid
importkaubaartikliks. Milline vdis olla aga neetide roll odaotstel — kas praktiline,
stimboolne voi iiksnes dekoratiivne? Autor ei eita iihtegi neist voimalustest.
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OIIPEJAEJEHUE INPUHAVIE2ZKHOCTH HAKOHEYHHUKA KOIThA K
THUITY I PEHTTEHOBCKHM METOJ10M

/7/% Kpuctuna KPOHILL

Becnoit 1995 r. 6b1 chenaH peHTreHOBCKHWIl aHanM3 OKOJO JABYX COTEH
HAKOHEYHHKOB KOINMM PaHHEro Xeje3Horo Beka M3 Dcronuu u [lIBeuwnwu.
DcToHCKME 9K3eMIUIApbl ObUTH OTOGpaHbl M3 apXeoNOrHYeCKHX KOJUIEKIIHiA
Hucrutyra ucropuu, Mcropuyeckoro mMysest DCTOHHH U BUIBSHAMCKOrO My3es,
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wBejckue — u3 cobpanuit Hcropuueckoro myses CToKroiabma, M3 My3eeB
Buc6io u Ynncana. Uccnenosanus cunancuposan ®oun bepura Bannenbepra,
nposejeHsl o Obuin B Xymauurene (IIIBeuwus), rae HaxoguTCs U3BECTHEMILAA
B Cesepubix crpaHax ¢upma STK Inter-test, cneunmanusupymoomasics Ha
PEHTIEeHOBCKMX HMCC/IEOBAHHUSAX MPOMBILIIEHHBIX OOBEKTOB.

Ha xopowmo yaaBIIMXCS PEHTTEHOBCKHMX CHHUMKAax OINPEIe/IHIN Cpelk
9CTOHCKUX 9K3EMIUIIPOB OJMH HAaKOHEYHHK Kombs THna [ (tabn. II), KkoTopsii
6bu1 Haiinen B aep. Ksapuepu Ha o-Be Caapemaa (puc. 1). DTOT HaKOHEYHHMK
KoIbsi ObUT B IJIOXOM COCTOSIHUHU (Taba. I, /), HO NpH BHELIHEM OCMOTpPE Ha €ro
BTYJIKE NMPOCMaTPUBAIUCH TJIOXO Pa3IM4YMMBIE IM1a30M cieasl Meau (tabn. I, 2).
ITockonbKy 3TO MePBbI HAKOHEYHHK KONbA THNA I U3 U3BECTHBIX B DCTOHMH,
BIIOJIHE MOHATEH OCOOBI MHTEPEC K HEMY apXeOJIOroB.

PeHTreHOBCKMI aHIM3, KaK M JAPYrHE METOIbl MCCIIENOBaHHsA, UMEET CBOH
IUTIOCHl U MUHYCBI. Ero nmosnoxurensHble CTOPOHBI — abconoTHas 6e30nacHOCTh
NPOCBEYMBAHUS UId HAXONKH, YHHKaIbHasd BO3MOXHOCTb BBIIBUTH B HEM
HEBUMMBIE [V1a3y MOBPEXIEHHUS W XPYNKHE MecTa. YCTpaHHB OOHapyXeHHbIE
HEJIOCTATKHM, MOXHO TepelaTh Bellb Ha KOHCEpBAlLMI B LEJIOCTH W
COXpaHHOCTH. MOXHO JAaxe yTBepX[IaTh, YTO PEHTTEHOBCKOE HCCIEI0BaHHE
JOJIKHO TPeIeCTBOBaTh KOHCEPBALIMH.

PeHTreHOBCKMH aHA/IM3 MOXHO IPOBOJMTb BHE 3aBUCHMOCTH OT COCTOSIHHS
HaxonkH. K npumepy, HaKOHEYHHWKHM KOMHH OYEHb IUIOXOH COXPaHHOCTH
MOXHO MCC/IEIOBATh JaXe€ He INpHKacasich K HHM, T. €. HE BBIHMMaig H3
KopoOkH. EnumHcTBEeHHOE ycnoBHe — KOpoOKa, KOTOpas BMECTe C HaXOIKOMH
NPOCBEYHBAETCS PEHTTEHOBCKMMH JIydaMH, He JIOJDKHA COojiepXaTh Kakue-unbo
METAIHYECKHE JeTallu.

OcnoXHeHus MpH PEHTIeHOBCKOM M3yYeHHWH HAKOHEYHHWKOB KONHM CBS3aHBI
npexie BCero ¢ CaMMMM HaXoIKaMH, TOYHEE C MX TOJIUMHOW M TUIOTHOCTBIO.
OT 3THUX XapakKTEepPUCTHK 3aBHCHUT KayecTBO PEHTIEHOBCKHMX CHHMKOB. PabGora
CO CHHUMKaMH IUIOXOro Ka4yecTBa MpOCTO TEPSET CMbICH, MOCKOIBKY MoJyyaeMast
nH¢opmauus HebGnaroHagexHa. M XoTs LeHbl Ha PEHTTEHOBCKHE (DOTOIUIEHKH
BBICOKHME J1a M CaMO IIPOBEIEHHE HCCIIEJOBAaHUN [Ee/0 AO0pOroe, HAealbHbIM
Ob110 OBl UMETh CHUMKH KaXI0H HaxXOIKH.

PeHTreHOBCKME CHHMKH IIOMOralT apxeojoraM pasobpartbcsi B JETaTAX
KY3HEYHOH paboTbl, yCTAHOBHTh NIPHEMBI H HABBIKH OPYXeHHBIX MacTepoB. Tak,
uH(opMaLKa O Mepe U MecTe Mepexoja BTYIKH B Nepo M03BOJSET BOCCO3aTh
KapTHHY M3TOTOBJIEHHS BCErO HaKOHEYHHKA KOIIbS.

CornacHo THNOJIOTMH HOpBeXcKoro apxeosora . Ilerepcena, onybauko-
BaHHOH B 1919 r., X Tuny / npuHamwiexar TakMe HAaKOHEYHHKH KOIHWH, Ha
BTYJIKE KOTOPBIX BBICTYNalOT OpOH30BbIe 3aKienkH. Takue HAKOHEYHHKHU KOTIHH
OH JlaTMpOBaj nepBoi nosouHoi 10 B. U CYMTa1, YTO OHM HUMENTH XOXJEHHE
HEJl0JIT0e BpeMs.

B 1980-e romsr npyroit Hopsexckuit ydensliii — B. Conbbepr — cocraBui
HOBYI0 KjaccHduKauui HaiaeHHelx B HopBernm HaKOHEYHHKOB KOIMUH
XeJle3Horo BeKa. B Hell HaKOHEYHHWKM KONHHM THma [ pas3iensyiuch Ha JBa
noaruna. b. Consbepr nmoguepkuBall, YTO TaKHe HAKOHEYHHWKH KOMHii ObLIH B
ynotpebJieHHH Ha NpoTsxXeHuH Bcero 10 cronertus, T. €. UX "Xu3Hp" Oblia
nonrosevyHee, yeM npennosaran 5. Ilerepcen.

ITocne Toro, Kak 4epe3 MOM PyKH NpPOLUIO MHOXECTBO HAKOHEYHHKOB
KOMUii U3 CTpaH pernoHa BanTHHCKOro Mops, s NpHLUIA K BBIBOAY, YTO MBI
UMeeM JIeJI0 C pa3IM4YHbIMH BapHaHTaMH HAKOHEYHMKOB Komui Tuna I, U B
9TOM IIPHYHHA pACXOXJIEHHWil B nartupoBkax. [Io MoeMy MHEHHIO, paMKH
UCIIOJIb3YEMOH ceifuac Kyiaccu(HKalMU CIULIKOM y3KH M pa3MbIThl. Mcxons u3
cBoMX HalbmojeHuii, 1 Obl moapa3ienuia Becb MaTepuan THna / 1Mo MeHbluei
mepe Ha Tpu rpynnsl. CXOXecTb HEKOTOPBIX HAKOHEYHHUKOB Komuii thma [ ¢
tinoM K u crana npuyuHoi Toro, uro 0. Cenupann oTHec KSpPHEPUCKMIHA
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BapMAHT HAaKOHEYHHWKA Kombd K THNYy K, TOYHee, COMIacHO ero cob6CTBEHHOM
TUNONIOTUH, K rpynne I1B.

ITockoneky HakOHEYHHK Kombd M3 KsapHepu — Haxoaka ciyvaiiHad,
onpejeiieHHe ero Bo3pacta Bbi3biBaeT coMHeHue. 0. Cenupann patuposan
Haxogky 11-12 BB. Sl IlerepceH naTupyeT HaKOHEYHHWKHM Konwii thuma K
MO3IHEBUKMHIOBCKMM BpemeHeM, T. €. 10 wiu 11 cronernem. Hecmotps Ha
THIOBOE ONpejie/ieHHe HaKOHEYHHKa Konbd M3 KsapHepu, mo mMoeMy MHEHHIO,
naruposka 0. Cenupanza 3aBbilieHa.

Hakoneuynnku Konuit Thna / Ha BocToyHOM nobGepexse Bantuiickoro Mops
nonajalTcs JOBOJBHO pEIKO, TOrga KaKk Ha e€ro 3amagHoMm mnobepexbe
BcTpeyaloTcs B GonbioM Konmuyectse. Ecnm B [lIBeuuu BUA mepa U OpHaMEHT
Ha BTYJKE y HaKOHEYHMKOB KOMHil THna / BecbMa pazHOOOpasHbl, TO y BCeEX
M3BECTHBIX HAXONOK M3 CTpaH BOCTOYHOro noGepexss BTYJIKa IOKpPhHITA
cepeOpOM WJIH MEJIbI0 C FEOMETPHYECKHM OPHAMEHTOM.

B cBA3M ¢ KapTHHOW pacnpocTpaHEHHs HAKOHEYHMKOB Konuii Tuna [
BO3HHMKAaeT HeMalo BonpocoB. [ToyeMy WX Tak MHOTO B 3amagHOW YacTH M Tak
Mano B BocTo4HOI? [ToyeMy B MeCTax MX pacnpoOCTpaHEHHsl 4acTo MONaialTcs
HAKOHEYHHKH KONHH Tuna E, BTYIKa KOTOPBIX YKpailleHa IeOMeTPHYECKHM
opHameHTOM? OOBACHHUTH 3TH CTPAHHOCTH TEM, YTO CYLIECTBOBAIH pa3Hbie
obblyau 3aXOPOHEHHUsS, WM TEeM, YTO BBICOKOKJIACCHble MacTepa paboTanu
MMEHHO Ha 3amnaje, Henab3d. Pa3se npaBnonono6HO, YTO B CTpaHax BOCTOYHOIO
no6epexpd bBantuiickoro Mopst He GbLIIO HCKYCHBIX KY3HELOB?

HepaBHoMepHOE pacnpocTpaHeHHEe HAKOHEYHHWKOB KONHUHM 1Mo o6e CTOpPOHbI
BanTtuiickoro Mops MOXHO yBS3aTh C Pa3HbIM CIIPOCOM, a CJIEIOBATENbHO, H
pasHbIM IIpeUIOXKEeHHeM. BrosHe BO3MOXHO, YTO HAaKOHEYHMKH KOIMHH CO
BTYJIKOW, OPHAMEHTHPOBAHHOW TIE€OMETPUYECKMM Y30pPOM, TMOJIB30BATUCH B
OfIHO¥ OKpyre GOJIBLIMM CIIPOCOM, 4eM B Apyroi. "BocToyHble" HAKOHEYHHMKH
KOIHHA HAaXOAMJIUCh B JIETKOAOCTYIMHBIX MecTax. DTO 0OCTOATENBCTBO, a TaKXe
MaJTOYHMCIIEHHOCTh HAaXOMOK THNa / Ha BOCTOYHOM Mnobepexbe W OOJbILIOE WX
KOJIMYECTBO Ha 3anajHOM MOABOMAT K BBIBOLY, YTO HAKOHEYHHKH KOIHH MOTIIH
ObiTh cratheit umnopra. Ocraercs 6e3 OoTBeTa M Ha3HAYeHWE 3aKJIENOK Ha
BTYJIKE — IIPaKTHYECKOE, CHMBOJIMYECKOE, JeKOopaTHBHOe? 5l He MCKIIIoYalo HU
OJIHO M3 HHX.
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