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Flint Daggers and Technological Knowledge.
Production and Consumption during LN I

Jan Apel

Abstract in Swedish

Debatten kring den etablerade flintdolkstypologin har under 1970,-80 och -90-talet visat att den inte enbart
avspeglar en kronologisk serie. Under LN I dr det tydligt art det under flera hundra br existerar &tminstone tvd
regioner ddr olika typer av dolkar produceras. Ett viistligt omride dir lanceitformade dolkar utan uttalade grepp
tillverkas och ent dstligt omrade dir dolkar med uttalade grepp tillverkas. Detta innebdr att flera av de huvud-
typer, och ndigra av de undertyper, som Lomborg definierat kan betraktas som reella typer i den bemiirkelsen att
de hirstammar fran geografiskt och kronologiskt begrdnsade normativa, teknologiska traditioner. Detta anta-
gande dr svért att styrka genom studier av statiska, arkeologiska material, men argument for en sddan tolkning
presenteras i artikeln utifrdn en experimentell studie déir flintdolksteknologin studeras ingdende.

En éversikilig understkning av lbsfunna dolkar i Skandinavien visar att de rvé produktionsomridena har péver-
kat tvd geografiskt skilda konsumtionsomraden. Det viistra produktionsomrédet har avsatt dolkar i sydvéistra
Norge, lidngs den norska vistkusten upp till Trondheim och sedan ver sylarma till Sverige och vidare till den
rorridindska Ostkusten. Det éstra produktionsomradet tycks i sin tur ha avsatt dolkar i Vistergitland, Bohus-
lin, sydostra Norge och i dstra Mellansverige upp till Daldlven.

Jan Apel, Department of Archaeology and Ancient History, Uppsala University, St. Eriks torg 5, SE-753 10
Uppsala, Sweden. E-mail: jan.apel@arkeologi.uu.se

tion of the production process of the daggers is
established. It is based on experiments and ends
with an evaluation of the degree of craftsman-
ship needed to complete each production stage.
The purpose of this section is to argue that the
degree of compiexity within the dagger tech-
nology would have influenced the size of the
area where the daggers were produced. Finally,
the distribution of the Scandinavian daggers is
discussed and the production areas are related
to different areas in Scandinavia were daggers
were consumed. In this context it is important

This paper is concerned with aspects of the
production and consumption of Scandinavian
flint daggers dating from the first Late Neolithic
phase, LN I1(2350-1950 BC). It is based on two
assumptions: (i) that the flint dagger types re-
flect not only a chronological sequence but also
regional and local traditions and (ii) that it is
possible to identify and delimit the production
areas in Scandinavia. To support the first as-
sumption, a review of the research published on
the subject since Lomborg (1973) is presented.
This section ends with a recapitulation of the

chronological relevance of the dagger typology
with special reference to types produced during
LN . To support the second assumption, a chaine
opératoire (a chain of actions); i.e. a descrip-

to notice that daggers were also consumed within
the production areas, thus the production areas
are also parts of the consumption area.

135



Sophus
Miiller
1902

J-E.
Forssander
1336

celdre
sen-neolitikum

per. I

yﬂg re
bronzealder

sen-neelitilkum

Fig. 1. Miiller and Forssander’s flint-dagger typologies (from Becker 1964).

Dagger typology and Late Neo-
lithic chronology

In 1973, Lomborg published a refined dagger
typology, together with a presentation of the
Danish flint dagger material. He was able to
demonstrate, in line with older scholars (Miiller
1902; Forssander 1931), that the dagger typol-
ogy had chronological relevance (Lomborg
1973:158). The Danish daggers were, with some
minor alterations, classified according to the
older Miiller-Forssander typology, which con-
sisted of six types forming a chronological se-
quence {Fig. 1). Thus, types I-V represented
five separate phases of the T.ate Neolithic, and
type VI belonged to the Early Bronze Age
(Lomborg 1973:158). However, the period was
divided into three phases since no other Late
Neolithic artefact category would support such
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a detailed division. Type I defined LN A, types
IT and IIT defined LN B and types IV and V
defined LN C (Lomborg 1973:158). Stratigraphic
observations and find combinations supported
the tripartition (Figs. 2 & 3).

Lomborg defined between two and six sub-
types of each main type. Some of the subtypes
had chrorological value; others were regarded
as local or unique forms. Within type I, four
subtypes had chronological or geographical rel-
evance. Subtype A was regarded as the earliest
form. The preduction of subtype I B followed it.
Subtypes I C and D were interpreted as contem-
porary subtypes from two different regions. The
distribution of different grave types, stray finds
and hoard finds, suggested that subtype I C was
produced in northern Jutland and subtype 1D on
the eastern Danish isles (L.omborg 1973:39 ff.).

Lomborg argued that subtypes 1 A and B
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Fig. 2. Stratigraphical finds of flint daggers, accord-
ing to Lomborg (1973).

were older than subtypes C and D. This was
confirmed by the fact that I A was combined
with I B in five closed contexts and only once
combined with I C (Lomborg 1973:77 f.). This
observation was strengthened by the fact that it
is the parallel retouched blade on I C that sepa-
rates it from I B, especialiy since the earlier I A
daggers never have parallel retouched blades
{Lomborg 1973:78). It was concluded that
subtypes T A and B were the earliest dagger
types and that the production of subtypes T C
and D began in the later part of LN A, at the
earliest (Lomborg 1973:78). Type II was re-
garded as a younger form than type T because it
was combined with type I and type III daggers.

In addition to the Late Neolithic chronology,
Lomborg also presented some interesting re-
gional differences within Denmark during the
period. After an extensive analysis of sites and
artefacts, mainly graves, metal objects and flint
daggers, he was able to demonstrate that the
Danish Late Neolithic material could be divided
into separate areas. These correspond to the two
cultural zones that are detectable during the
Bronze Age in southern Scandinavia (Lomborg
1968:94 ff.). Zone I consists of the northern part

Fig. 3. Closed find combinations containing flint
daggers according to Lomborg (1973).

of Jutland, the islands and Scania. Zone II con-
sists of the central and southern part of Jutland
and of Schleswig-Holstein in northern Germany.
According to Lomborg, the daggers were pro-
duced mainly within zone 1. This area had con-
tacts with metal-producing areas such as the
Wessex region on the British Isles and the
Unetice culture in central Europe. Lomborg
noted that there were considerable regional dif-
ferences within zone I. In northern Jutland, the
dominant burial forms were barrows and sec-
ondary burials in stone cists from the Jutlandic
variant of the Corded-Ware culture (EGK). On
the islands and in Scania, the dominant burial
forms are inhumation burials below flat ground,
an obvicus influence from central Europe, and
burials in Late Neolithic stone cists (Lomborg
1973:132).

In 1975, Ebbesen commented on Lomborg’s
results as follows: “The term ‘type’ is employed
sometimes for a whole group of forms, some-
times for part of such group, and sometimes
even for single, often unique, daggers. This im-
pedes understanding and undermines the au-
thor’s otherwise rigorous and well-documented
dagger typology” (Ebbesen 1975:107).
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This inconsistent typological treatment of
the daggers seems to stem from the fact that
Lomborg had two purposes with his dagger ty-
pology. On the one hand, he wanted to demon-
strate that the typology corresponded to a chrono-
logical sequence. On the other hand, he wanted
to formulate a typology that would incorporate
every conceivable form. Though it was obvious
to him that some of his subtypes merely re-
flected regional types or even single, unique
daggers, one has to bear this in mind when
working with the typology.

Another of Ebbesen’s comments concerns
Lomborg’s treatment of Late Neolithic dagger
hoards. Ebbesen neatly shows that hoards from
LN A (type I daggers) are concentrated in north-
ern Jutland and heards from LN B {type II and
Il daggers}) in the south-eastern part of the Dan-
ish isles (Ebbesen 1975:108, Fig. 1). Ebbesen
claims that, by failing to discuss these patterns,
Lomborg has deprived himself of an opportu-
nity to reflect on the organisation of trade and
exchange in southerr Scandinavia during the
Late Neolithic period. Strémberg puts forward a
similar critique when, in line with Lomborg’s
own observations (1973:132), she argues that it
is possible to identify several local regions within
zone I in Denmark, and she concludes that this
area cannot be regarded as uniform during the
Late Neolithic (Strémberg 1975:112).

Lomborg's reply regarding the inconsistent
typology is that he just foliowed old conven-
tions regarding typology and that it is perfectly
clear from the type descriptions whether a type
has chronological or regional value (Lomborg
1975: 118). He avoids the principal discussion
of the regional differences by referring to his
distribution maps and concludes by saying that
a discussion of the flint dagger hoards in rela-
tion to exchange and trade is published in his
dissertation (Lomborg 1973:131 f.). However, it
is remarkable that he does not consider the pos-
sibility that the obvious geographical differences
in the distribution of the hoards with daggers
during LN A and B will complicate his chrono-
logical interpretation. Especially since he
stressed the regional differences inherited in the
burial traditions in zone I (Lomborg 1973:132).
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A revision of the chronology

In 1978, Segerberg published an article in which
she applies a source-critical perspective to the
flint dagger typology and its chronological value.
In doing so she checks the accuracy of the argu-
ments in favour of the chronology by studying
the original context; i.e. excavation reports of
graves, hoards etc. She is able to demonstrate
that two of the three stratigraphic observations
published by Miiller (1902), in which an earlier
dagger type is found underneath a later type,
may have been the result of stray finds in burial
mounds (Segerberg 1978:179).

Segerberg also concludes that Kaelas® (1964)
suspicions regarding Forssander’s interpretation
of the stratigraphy in the western Swedish
Skogsbo cists were justified. Apparently, Fors-
sander considered only those daggers that con-
firmed his chronology. As a result he gave an
account of only 10 of the 17 daggers in the cists
(Segerberg 1978:181). Segerberg put forward
the following observations: type II daggers oc-
cur from the bottom to the top of the filling, type
IIT daggers occur near the topsoil in connection
with type 1l daggers, type IV daggers were found
a couple of centimetres above type V daggers,
and type V daggers were found at the same level
as the highest, type III dagger (Segerberg 1978:
182). In other words, this context does not con-
firm Forssander’s chronclogy.

Segerberg also makes a source-critical eva-
luation of nine of the contexts which Lomborg
mentions in his thesis and concludes that only
three of these have an unambiguous stratigraphy
(Segerberg 1978:184). Lomborg did for instance
not take into account archaeological evidence in
which two separate graves with the same type of
dagger are present. In such cases, the dagger
typology is used to date the graves and the
graves are thereby interpreted as being contem-
porary. Segerberg concludes that the relative
chronology of the Late Neolithic period, based
on the flint dagger material, is in no way re-
solved by the flint dagger typology (Segerberg
1978:185).

In 1979, Madsen used the dagger typology
in a principal discussion of artefacts and their
suitability for chronological studies. The main



point in this study is that a seriation made with
the help of find combinations or typology that
seems to display chronological sequences, may
be the result of spatial differences in the mate-
rial. Minor differences in the spatial distribution
of an artefact type can result in more or less
separate groups of combinations whichneed in
no way be chronologically dependent (Madsen
1979:54).

Madsen concludes, in line with Ebbesen,
that the hoards with type I and II daggers are
unevenly distributed. He suggests that these re-
gional differences create the clear-cut division
between the two types in Lomborg’s seriation
diagram (Fig. 2). In addition, Madsen argues
that Lomborg's stratigraphical observations re-
garding types I and II (Fig. 3) can be rejected
with reference to the fact that in two cases they
concern daggers found in stone-chamber graves
and that one of the contexts has a horizontal
stratigraphy (Madsen 1979:55). It is concluded
that there is no reason to think that the differ-
ences between type I and IT in Lomborg's dia-
gram reflect a chronological sequence. On the
contrary, they seem to stem from spatial differ-
ences. Madsen is also able to show that the
daggers of these two types overlap each other
chronologically, although the type II daggers
together with daggers of subtype I D were intro-
duced later than other type I daggers and were
the result of a local production on the Danish
isles. Madsen uses information provided in
Lomborg's thesis and, with the help of a statisti-
cal analysis, he is able to predict the ways in
which the differences between the types were
due to chronology (Fig. 4) (Madsen 1979:55
ff.). It is worth noting that Madsen kept the
tripartition of the period even if Lomborg's
chronological interpretation of the dagger ty-
pology was revised.

Madsen suggests that the variation of types
in the Danish flint dagger material may have
been the result of different regional workshop
traditions. If this were the case, it would natu-
rally cause great problems in analysing closed
hoards chronologically (Madsen 1979:57).

Rasmussen draws the obvious conclusions
from Madsen's revised dagger chronology
(Rasmussen 1990). She presents a new division
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Fig. 4. The relative chronology of the flint-dagger
types, based on the numbers of daggers, the regional
differences and the find combinations, according to
Madsen (1978).

of the Late Neolithic period, in which daggers
of types [ and II define an early phase and
daggers of types [II-V define a later phase. Dag-
gers of subtypes I A-C are assigned to a delim-
ited period in northern Jutland, when this part of
Scandinavia was influenced by the western Eu-
ropean Bell Beaker Cultures. The area around
the Limfjord was according to Rasmussen the
centre for the dagger production during the early
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phase. Daggers of subtype I D and type II are
seen as local variants from the islands. This
area, in turn, shows signs of contact with the
Unetice area during the early phase (Rasmussen
1990: 38).

The Beaker influences in Jutland are known
from early Late Neolithic sites as Bell Beaker
pottery on settlements and in graves in north-
western Jutland. There are, for example, seven
graves in which a type I dagger has been found
together with Bell Beaker pottery (Rasmussen
1990:41, note 16). There are also graves in Jut-
land where type I daggers are combined with
other, typical Bell Beaker objects, such as V-
perforated conical, amber buttons and heart-
shaped, bifacial arrow-heads in flint (Rasmussen
1990:35). A fragment of a wrist guard in slate of
the western European Bell Beaker type was
found on the early Late Neolithic setflement of
Myrhgj in north-western Jutland. The site also
produced fragments of type I daggers (Jensen
1972:88). Rasmussen concludes that the Danish
isles, with subtype I D and type 1l daggers, were
connected with the Unetice culture because dress
pins of bone in east Danish graves have their
prototypes in metal in the Unetice area (Rasmus-
sen 1990:37). According to Rasmussen, the re-
gional differences between western and eastern
Denmark cease when the production of the type
IIT dagger starts. This conclusion is not drawn
on account of any major changes in the distribu-
tion of hoards, since the type III hoards, like the
type II hoards, are concentrated to the eastern
Danish isles (Lomborg 1973:50 f., Figs. 25-28).
Instead, Rasmussen argues that the general dis-
tribution of daggers implies that they were more
widely consumed (Rasmussen 1990), At the tran-
sition between the early and late period, the
core area of the flint dagger production moved
from northern Jutland to the isles. This state of
affairs was strengthened when the production of
the fishtailed dagger forms started (Rasmussen
1990:37).

In the late 1980's Vandkilde presented a divi-
sion of the Late Neolithic into two phases that
to some extent differs from Rasmussen's {Vand-
kilde 1989). She incorporates Lomborg's LN A
and LN B into an older phase, LN I, while she
keeps Lomborg’s LN C (which chronelogicaily
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corresponds to the classic phase of the Unetice
culture) and renames it LN II. This means that
Vandkilde, as opposed to Rasmussen, considers
daggers of type III to belong to the older phase.
However, it is important to note that Vandkilde’s
division does not proceed primarily from the
dagger typology. It is based on a thorough in-
vestigation of the metal hoards from the Late
Neolithic and the Early Bronze Age in Scand-
inavia (Vandkilde 1996). Vandkilde presents a
typology of the bronze axes in the hoards and is
able to define the two phases in this material. A
seriation diagram based on the find combina-
tions of different artefact groups shows that an
early metal horizon coincided with the later
Late Neolithic period, LN II, and that two later
metal horizons coincided with the first two peri-
ods of the Bronze Age. In this way the division
of the Late Neolithic period is strengthened.
The result is formalised by a statistical method
(correspondence analysis) that confirms the se-
riation (Vandkilde 1996:figs. 136 ff.). The de-
velopment through time in the chemical compo-
sition of the early metal objects and their alloy-
ing techniques confirms this chronology (op.
cit: 160 ff.).

The relevance of the flint dag-
ger typology

The chronological relevance of the flint dagger
typology has been criticised from two different
directions. Some have argued that the closed
finds and stratigraphical observations that form
the basis of Lomborg’s chronology can be ques-
tioned {Segerberg 1978). Others accept the data
but are of the opinion that the typology does not
constitute a chronological sequence in which
each type follows the other (Ebbesen 1975;
Madsen 1979; Rasmussen 1990). This critique
is based on the regional distribution of hoards
containing different dagger types and on the
assumption that the dagger hoards reflect the
work of local or regional workshops.

If we accept this critique, it seems as if the
daggers were produced in two core areas during
LN I: a western area arcund the Limfjord in
Jutland and an eastern area including the Dan-
ish islands and western Scania in Sweden. Type



Fig. 5. The distribution of Danish hoards with dag-
gers from LN L. Type I daggers, except subtype I D
(circles), subtype I D, type II and type III daggers
(triangles), based on information from Lomborg
(1973).

I daggers, except for subtype I D, were pro-
duced in the western area, and subtype [ D, type
Il and type III daggers were produced in the
eastern area (Fig. 5). A theoretical framework
will now be presented which will shed light on
the organisation of production and delimit the
production area within the overall distribution
of flint daggers in Scandinavia.

Technology, and a definition of
skill

In this paper, technology is regarded as a co-
herent system of artefacts, behaviours and knowl-
edge that can be transmitted from generation to
generation (Schiffer & Skibo 1987:595). This
definition concentrates on the reproduction of
technology and thereby recognises technology
as integrated with other aspects of society, such
as the institutions that embody the reproduction

of knowledge; i.e. apprenticeship, and how such
institutions function in society. This is regarded
as especially important in this paper, since flint
daggers were produced over a period of 800
years.

Technological studies are often based on an
analytical distinction between information ac-
quired from a source outside the body and know!l-
edge acquired within the body. Hodder has ar-
gued that this line of reasoning follows a west-
ern tradition which is rooted in classical philo-
sophy (Hodder 1992:205). I suppose that he
means that people in other cultures do not nec-
essarily share such a view, and he is most cer-
tainly right in this. However, it is important to
remember, as regards non-industrial societies,
what Pigeot says:

“Unlike in our modern societies, no sharp
distinction is made, in the acquisition of skills,
between theoretical knowledge and actual prac-
tice. On the other hand, it would seem that long
held views regarding the purely imitative and
non-institutional educational processes in these
societies need be moderated. The pertinent —
even if discrete — intervention by adults and
the undoubtedly educational character of many
rites and ceremonies are cases in point. The
organisation of youth education among tradi-
tional societies is probably more complex than
previously realised” (Pigeot 1990:136).

The distinction between the modern western
view and other views on this maiter can be
traced to the dichotomy between formal and
informal ways of learning. It has been suggested
that formal, institutionalised learning, for in-
stance in the form of the western educational
system, differs in a radical way from learning
by doing. To support the relevance of this di-
chotomy, differences such as the use of lan-
guage versus activity as the major vehicle of
instruction and the creative versus conservative
outcomes of formal versus informal teaching,
have been put forward (Pelissier 1991:87 f.).
Recent studies indicate that so-called informal
apprenticeship systems include a proportion of
theoretical learning. This has led Pelissier to
suggest that the dichotomy between formal and
informal learning should be avoided (Pelissier
1991:88 ff.).
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The term technological knowledge (Schitfer
& Skibo 1987) embraces the theoretical and
practical knowledge that defines a technology
and has three essential components: (1) Recipes
for action, (2) Teacking frameworks, and (3)
Techno-science. A recipe for action consists of
the theoretical knowledge and all the formal
rules needed to make an artefact from the acqui-
sition of raw material through the different stages
of production (Schiffer & Skibo 1987:597).
According to Schiffer and Skibo, a recipe for
action includes a list of the raw materials used,
the tools and facilities employed, and a descrip-
tion of the sequence of specific actions carried
out in the technological process. The term alse
embraces the rules used to solve any problem
that may arise. Accordingly, a recipe for action
will guarantee that the theoretical knowledge
that is involved in a technology can be transmit-
ted from generation to generation.

A teaching framework will allow the practi-
cal knowledge involved in a technology to be
reproduced. This is accomplished through imi-
tation, verbal instructions, practical demon-
strations and self-teaching by trial and error. In
a way, the understanding of a technology is
related to the apprenticeship that guarantees its
survival (Pigeot 1990:136). The teaching frame-
works are not solely involved in the transmis-
sion of practical knowledge. They are also con-
cerned with the legitimacy behind a technology.
This legitimacy can be based on anything from
purely rational arguments to arguments like “we
have always manufactured arrow heads in this
way...” These types of explanations are called
“rationales™ and give the master or teacher au-
thority during class. It is also likely that
“rationales” will be used in order to control the
practical know-how that is the foundation of a
technology (Hodder 1990:156).

The third component of a technology is, ac-
cording to Schiffer and Skibo, rechno-science.
In this part of technology, the scientific found-
ations for the facts that a recipe for action and a
teaching framework will lead to the production
of the desired artefact, and this artefact will
function in the way it is supposed to, are pre-
sented (Bunge 1974:30; Schiffer & Skibo
1987:597). It is not necessary to control the
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techno-science in order to execute a specific
technology. Thus, in non-industrial societies,
the techno-science is often unexpressed. There
is no need to understand the scientific principles
behind the manufacture and use of a certain
kind of arrowhead in flint for example; it is
sufficient to know, through experience, that it
will work. Techno-science should probably be
regarded as a form of rationale that dominates
the modern, western view of technology.

Knowledge and know-how

The chaine opératoire (chain of action) concept
was developed in social anthropology and was
introduced into archaeology by the French ar-
chaeologist Leroi-Gourhan (Schlanger 1994: 144
t.). Within this field of research, the gesture is
regarded as the lowest common denominator
recognisable in archaeological materials. Differ-
ent gestures involved in the production of an
artefact will produce different material remains
that are diagnostic for that gesture. In this con-
text a gesture is a body movement that, together
with tools, raw materials and other gestures pro-
duces a flake:

“Each percussion act is “expressed” into a
flake and its negative, and each debitage sequ-
ence leaves on the ground a series of products
and by-products. These elements retain, to a
various degree, some evidence of the succes-
sion of gestures carried out prior to their own
detachment. On this basis, it becomes possible
to decipher and reconstruct, with greater preci-
sion, the coherence of the knapping process, the
techmiques employed, and the aims of the actor”
{Pigeot 1990:127 1.).

A chaine opératoire analysis begins with
“an in-depth ‘reading’ of the archaeological data”
(Pelegrin 1990:116), which include the follow-
ing steps: identification of the raw material,
techniques and methods, and a technological
definition of the production stages that are rep-
resented at a site or within the specific chaine
opératoire in question. This work is carried out
with the help of information obtained by experi-
ments or refitting (Pelegrin 1990:116). In order
to make a chronological division of the actions
and mental processes in use during the making



of a stone tool, definitions that can be used on
archaeological materials are needed. Thus, dur-
ing the replication of a prehistoric artefact type,
logical production stages are defined which cor-
respond to an end product or a series of com-
plete or fragmented flakes that can be defined
and thereby distinguished from other types of
flakes (Geneste 1989:443; Sellet 1993:108). The
lack of prehistoric informants ensures that the
credibility of the experimenting flintknapper is
built on his or her ability to replicate all the
conceivable aspects of the prehistoric artefacts
in question. The psychological factors that are
involved in the making of each gesture can be
analysed after the initial, in-depth reading is
completed and the gestures can be defined in
the archaeological material.

Pelegrin has introduced the terms connais-
sance (knowledge) and savoir-faire (know-how)
into archaeology. The terms define two funda-
mental elements of a distinct neuropsychologi-
cal nature involved in the execution of a gesture
(Pelegrin 1990:118). These two forms of memo-
ries, which have also been referred to as de-
clarative and procedural (Squire 1986), are in-
volved in almost every practical action performed
by humans, but the proportion of each may vary
considerably between different activities. In re-
lation to the concepts presented by Schiffer and
Skibo, knowledge is an integral part of a recipe
for action while know-how is an important part
of the teaching framework, especially self-teach-
ing by trial and error (Schiffer & Skibo 1987:
597). Pelegrin's terms have the advantage that
they make a sharp distinction between informa-
tion acquired from a source outside the body
from the type of know-how that can only be

achieved by co-ordinating the muscles involved
in a gesture (Table I).

Knowledge has an explicit and declarative
character (Pelegrin 1990:118); it can be spread
between actors (teacher and pupil) by word of
mouth, signs or written language or by simple
observation. In other words, knowledge is com-
municative. Know-how can be explained as an
unconscious memory that springs from prac-
tical experience (Pelegrin 1990:118). It is in-
tuitive, connected to body movements, and can
only be learned by repetition. Where flint-
knapping is concerned, know-how corresponds
to ““...operations on the assessed adequacy of the
knapping parameters invoked in the current op-
eration. The mass and quality of the striking
tool, as well as the mass and morphological
characteristics of the object to be knapped, are
appreciated through vision and tactile sensibil-
ity” (Pelegrin 1990:118). During flintknapping,
abstract knowledge, mental templates (theo-
retical knowledge) and experience (know-how)
are confronted with raw materials and tools. In
this situation, “culture and nature are conjoined
and negotiated” (Hodder 1990:155). The qual-
ity of the raw material can never be fully antici-
pated, the gestures made will not always corre-
spond to the mental templates and consequently
there will always be a certain amount of insecu-
rity involved in the process, which will continu-
ously force the flintknapper to re-assess certain
situations. In order to face this challenge, he or
she will need to acquire a deep level of practical
know-how that will enable him or her to adapt
to the actual circumstances. In this way, intui-
tive judgements; i.e. on the morphology of the
platform remnant and the presence or absence

Table 1. Key concepts used to unfold theoretical knowledge and practical know-how.

Knowledge Know-how

- explaining - acting

- explicit memory - UNCoNscious memory
- communicative - intuitive

- theoretical memorising
- is lost in case of lost memory
- words (2-D)

- practical memorising

is not lost in case of lost memory
- mental pictures (3-D)
- experience
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of ridges and how these will affect the next flake
removal, are vital ingredients of know-how. This
means that the technology will have to be ad-
justed to the raw material and vice versa and, as
a result of this, a dialogue between the knapper
and the rock will emerge. Hodder is very enthu-
siastic about this and conclude, “this creative
linking of the general and particular is what 1
would call interpretation, organised by herme-
neutic principles” (Hodder 1990:155),

Practical know-how cannot be communicated
and can be achieved only through practice. This
conclusion has consequences for the understand-
ing of the technology and distribution of flint
daggers, especially if the technology requires a
deeper level of practical know-how. A tech-
nology with a low degree of know-how can be
spread over large areas during short periods of
time simply through communication or imita-
tion. On the other hand, a technology which
demands a deeper level of know-how will be
restricted to areas and circumstances where the
raw material and the time needed to apply the
practical know-how involved in the production
and to maintain and develop the technology are
available. To teach someone how to strike a
flake from a core is an activity in which the
gestures involved require a larger share of knowl-
edge than of know-how. It is quite possible for
the pupil to make his or her own flakes after
receiving information on the tools to be used,
angles, striking directions etc. This large pro-
portion of knowledge compared to know-how
thus makes it possible for this activity to be
spread over large areas in a short time. If the
method allows for different raw materials, it can
be spread even further. Pelegrin has referred to
lithic productions such as these as ordinary pro-
duction (Pelegrin 1989:123). Lithic industries
based on simple bipolar or platform methods
belong to this category.

Complex technologies, for instance the long-
blade production at Grand-Pressigny in France,
Spiennes in Belgium or Varna in Bulgaria, the
production of Maya eccentrics in Meso-America,
or the square- and bifacial production of Danish
daggers in Scandinavia during the Neolithic,
requires a great deal of know-how.

“The analysis of such productions - with the
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assistance of experimental reconstruction’s - in-
dicates that a suitably larger flint nodule, and a
little more patience, are not sufficient for the
successful production of blades, axes and dag-
gers 30 to 40 cm long. These large products
require a much deeper level of know-how (one
which is motor and particularly ideational for
the construction of critical sequences)” (Pelegrin
1990: 123).

This means that an acquisition of the theo-
retical knowledge is not sufficient to produce
these artefacts. They require a deeper level of
practical know-how and, because of the fact that
this can only be reached by practical experi-
ence, no artefacts will be produced until the
flintknapper has learned to control the reper-
toire of gestures involved in the production. In
relation to Schiffer & Skibo’s terms previously
discussed, one may say that, in order to make
remarkable objects it is not sufficient to have
access to the recipe for action, one must also
take part in the teaching framework (in which
practical know-how is transmitted from genera-
tion to generation). A modern example can be
used to illustrate how theoretical knowledge and
practical know-how interacts in a systemic con-
text. When someone is learning how to ride a
bicycle, theoretical knowledge in the form of
the positions to be used, where to put hands and
feet and so on, can be provided. However, infor-
mation of this kind is not sufficient. Practical
training will be a vital part of learning how to
ride a bicycle since this act involves the co-
ordination of different gestures and muscles
(Hodder 1992:206).

The distribution of a technology will ulti-
mately be dependent on the choice of different
groups of people. But independently of free
choice, the geographical distribution of a tech-
nology will be determined by at least three fac-
tors that in turn are related to each other: theo-
retical knowledge, practical know-how and raw-
material availability. Individuals or groups can
control each of these factors. The choice of
whether or not to embrace a new technology is
only open to those that comply with the require-
ments of these factors.

This conclusion provokes the idea that an
advanced technology; i.e. a technology in which



specialists are in demand, will occur only in
societies in which time and labour can be in-
vested for its development and reproduction. In
such a scenario, specialists will have to be sup-
ported by others and this will in turn demand a
redistribution system in which economic and
administrative power is organised beyond the
family unit.

Skill and flint daggers

In the previous chapter, some terms that may be
used to define techne were presented. In order
to use these terms in a discussion of the pro-
duction of flint daggers, it is crucial that the raw
materials and the repertoire of gestures involved
in this production are identified. These data must
then be organised in a way that will enable me
to grade the gestures involved in each produc-
tion stage according to their relative proportions
of theoretical knowledge and practical know-
how. The results of this investigation will be
used to discuss the degree of craftsmanship in-
volved in the production.

Raw material

The majority of the Scandinavian flint daggers
were made of high-quality Senonian flint. This
type of flint occurs naturally in chalk cliffs on
the Danish isles (the south-eastern part of Zea-
land, Mén, Lolland and Falster) and around the
Limfjord in northern Jutland (Becker 1988: 46).
In south-western Scania, ice transported chalk
with Senonian flint has been deposited at
Sallerup and Kvarnby outside Malmé and on
the western part of Jiravallen, an ancient shore-
line outside Malmé (Becker 1988:47). Even
though there are rare examples of simpler dag-
gers produced from other raw materials, such as
Danien flint, Kristianstad flint and even quartz-
ite, the overwhelming majority of daggers were
made of Senonian flint. It is therefore likely that
large pieces of Senonian flint were a prerequi-
site for the flint dagger technology. Accord-
ingly, this raw material was used in the experi-
ments made to enable us to understand the pro-
duction process.

The production process

In this study, the definition of each production
stage of a generic biface (Fig. 6) made up by
Callahan has been used (1996). The stage de-
finitions of a generic biface are far less com-
plicated than a definition of dagger stages. In
this article T have chosen to use these definitions
because of the fact that the dagger definitions
still have not been properly published (Callahan
& Apel ms). In the following text I will make
adjustments to the stage definitions presented in
fig. 6 when needed.

The transition from one production stage to
another is defined by the completion of a mental
template; i.e. the completion of a preform with
specific characteristics according to an idea that
in turn is a prerequisite for continued reduction.
Each of the production stages includes several
different techniques and methods (Crabtree
1972:2; Madsen 1986} and, as a consequence,
several different gestures will be made. Only
diagnostic flakes were used to define each pro-
duction stage. Diagnostic flakes are created by
gestures or techniques that are unique te spe-
cific stages and flakes that are created within
several stages are therefore not considered. This
means that only a certain proportion of the flakes
from a production sequence will be able to be
assigned to a certain production stage.

In this case, stages relevant to the produc-
tion of flint daggers have been formulated after
production experiments conducted by Errett
Callahan and documented by the author. In or-
der to be able to use this information on pre-
historic materials, a classification system that
will tie the production debitage to the produc-
tion stages has to be made'. In this context,
there is not room to give an account of the
classification system used on the experimental
material. However, several gestures that in turn
generate different types of diagnostic flakes have
been identified during the experiments. These
results are based on a dialogue between experi-
ments and an analysis of experimental debitage
and original flint daggers and preforms. If one
accepts these results as valid, they can also be
used in interpretations of the prehistoric making
of flint daggers. The following judgements re-
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Fig. 6. Definitions of the stages involved in the production of a generic biface, according to Callahan (1996).
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Stage 1
BLANK

Obtain a blank (unmodified) piece of raw material. A blank may be a spall,
nodule, irregular chunk, cobble, or any other form suitable for the end
product. Action may vary from simply picking up a suitable piece to
systematic flaking of a suitable spall from a core. Edges may vary from
thin and sharp to thick and squared. Shape is irrelevant,

Stage 2
ROUGH OUT

Create a circumferential, roughly centered edge which is neither too sharp
nor too blunt (ideally between about 55 - 75°). Work should focus on the
outer zone with little or no attention being paid to the central zone, cross-
section, or shape. Shape and width-thickness ratios may vary in the
extreme. The edge should end up being roughly centered and bi-convex,
without such concavities, convexities, steps, squared edges, or other
irregularities as would hinder successful execution in the next stage.

Stage 3
PRIMARY
PREFORM

Create a symmeitrical, handaxe-like outline with generous, lenticular lateral
cross-sections and a centered bi-convex edge. Widih-thickness ratios should
fall between roughly 3.00 to 4.00 while edge-angles should fall between
about 40 - 60°, Focus on the middle zone without loosing control of the
outer zone. Principal flakes should generally just contact or overlap in the
middle zone, except on thin pieces, and be without such concavities,
convexities, steps, or other irregularities as would hinder successful
execution in the next stage.

Stagc 4
SECONDARY
PREFORM

Create a symmetrical outline with flattened, lenticular cross-sections and a
straight and centered, bi-convex edge. Thickness should gradually diminish
during reduction, so that width-thickness ratios end up falling between
roughly 4.00 to 5.00 or more. Edge angles should fall between about 25 -
45°, Focus should be on the middle zone without loosing control of the
outer zone. Principal flakes should generally overlap, often considerably, in
the middle zone. Generalization of the final shape may start row and
patterned flake removals may be implemented. The resultant piece should be
without significant concavities, convexities, steps, or irregularities as
would hinder successful execution in the next stage.

Stage 5
PREFORM

Create a symmetrical, more-or-less parallel-sided outline (if final shape is to
be parallel-sided) of specific shape, with appropriately flattened, Ienticular
cross-sections, and a straight and centered, bi-convex edge. The outling and
the thickness should be within one set of principal flake removals from the
final product (i.e., within about 2 - 4 mm at either edge). Patterned flake
removals may be emplayed, with flake terminations being feathered.
Prmcrpal flake scars in the middle zone may or may not overlap those of
the previous stage. Width-thickness rations and edge-angles should be about
the same as on the final product, which may (or may not) be greater than
the secondary preform. Focus on the middle zone while giving special
attention to outer zone regularity, The resultant piece should be without
such concavities, convexities, steps, or irregularities as would hinder

-successful execution in the next stage.

Stage 6
IMPLEMENT

Create an implement of specific, symmetrical shape, cross-sections, width-
thickness ratios, thickness, and contours with a particular flake removal
sequence and flake scar appearance, as appropriate to the type or anticipated
function. The edge should be more or less straight but without final retouch
and alignment, if needed. The focus should be upon the outer zone, with the
flake scars penetrating into the middle zone as appropriate to the type or
function. Fluting, if applicable, is done at this time,

Stage 7
RETOUCHED
IMPLEMENT

Create a finnished implement, with edges and hafting elements being
retouched as appropriate to the type or anticipated function. Focus on the
outer zone only 5o as to create a sharp, very straight and centered edge, not
prepared in anticipation of another set of flake removals but form function.
Execute basal bafting or finishing elements such as notching, shouldering,
stitching, etc. Lateral notching sequence, if applicable, are applied at this
time, Basal abrasion may alsg be done now, as appropriate.
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garding the degree of craftsmanship are based
mainly on Callahan's vast experience of making
flint daggers, but also to a certain extent of my
own limited experience in making bifacial flint
tools.

To estimate craftsmanship

For two summers and during a three weeks
flintknapping course, one could say that I was
acting as an apprentice to Callahan. During these
periods, Callahan produced several flint dag-
gers and in the meantime explained the ideas,
goals, techniques and methods involved in the
production; i.e. the recipes for action required
to complete each production stage and in the
end a complete dagger. Before I describe the
skill involved in each production stage, it is
important to know that the skill needed to make
bifaces will depend on the size of the biface. A
large dagger will demand a much higher level of
skill then a small or average dagger will, all
other aspects being kept constant (Callahan per-
sonal information). In the following text, the
stages defined by Callahan (1996) will form the
contextual basis for the discussion (Fig. 6).

The purpose of the first production stage
(blank) is to acquire a suitable piece of raw
material. This stage involves a certain degree of
theoretical knowledge, aithough a low degree of
practical know-how. It is important that the nod-
ule does not have internal cracks and that it has
the correct proportions: it must be big enough
and have the right thickness in relation to its
width and length. After receiving verbal in-
struction and participating in collecting trips for
possible flint dagger nodules, it was possible for
me to collect suitable nodules from shores, fields
and chalk mines.

The purpose of the second stage (rough-out
stage) is to create a centred edge around the
preform. Using direct percussion and both soft
and hard techniques, I was able to learn this
stage after a few days of practice. It is obvious
that the average archaeology student can grasp
this stage quickly, at least on small preforms. It
may be concluded that this stage does not re-
quire any great degree of practical know-how.

During the third stage (primary preform

stage), the most important aim is to see that the
preform receives a generous, certain lenticular
cross-section. This is achieved by applying a
soft, direct technique, for instance using an ant-
ler billet or soft stone hammer. If the certain
lenticular cross-section is not achieved, it will
be impossible to make the preform thinner with-
out losing excess width. This must be avoided
since the later stages will be concentrated upon
obtaining a fairly big width/thickness ratio. The
generous lenticular cross-section is therefore
needed to allow flakes during later stages to
reach beyond the middle zone of the biface,
thereby thinning it down in the process. This
stage is also relatively easy to learn.

During the fourth stage (secondary preform
stage), a preform with symmetrical contours
and with a blade that has a width/thickness ratio
of between 4:1 to 5:1 is demanded. During a
considerable time of my apprenticeship period,
I was stuck in the transition between the third
and the fourth stage. I could not thin the pre-
form down without making it excessively smaller
at the same time. In spite of the fact that, through
Callahan, T had access to all the theoretical
knowledge needed, in the shape of what tools to
use, striking angles, positions, etc., I was not
able to complete this stage. It became apparent
that somehow I lacked a great deal of the practi-
cal know-how needed to cope with the process.
This is a problem that all flintknappers will
encounter to some degree in their learning proc-
ess. It took Callahan ten years of practice work-
ing alone before he achieved this level of know-
how. But then one has to consider the fact that
he was forced to rediscover the recipes for ac-
tion only by confronting himself with original
artefacts, as he had no one to teach him. In a
living technological tradition, these recipes
would be transmitted verbally or simply by ob-
servation, and all those who are supposed to be
learning the technology will have access to this
information. In the same way I do not need to
rediscover the recipes for action involved in the
making of a type IV flint dagger, since this
already have been done by Callahan and I have
access to this information. In this way, the dif-
ference between theoretical knowledge and prac-
tical know-how is enhanced. This is due to the
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Fig. 7. The seven production stages defined by Callahan (and a grinding stage = G), graded according to the

degree of practical know-how.

fact that it is frustrating to know exactly what to
do, but not be able to do it. This may need a
further explanation.

To successfully produce stage-four bifacial
thinning flakes, the striking tool has to hit the
preform on the edge (Bradley 1975). Since the
edge on biface preforms has a low angle, the
platform (i.e. the edge) must be prepared in a
certain way, in order that it may not malfunction
during the reduction. If the preparation is too
extensive, it will be more difficult to release
large thinning flakes, since a greater part of the
energy will be spent on breaking the platform.
On the other hand, if it is not strengthened
enough, the platform will be crushed and, as a
result, the energy will be lost and the fractore
that will release the flake will stop. In order to
make correct judgements regarding the degree
of platform preparation needed, the flintknapper
has to build on experience created through prac-
tical know-how. During flintknapping, fractures
will follow convex surfaces, but if a flake reaches
into a concave area, the fracture will most likely
stop and create a deep scar or step in the pre-
form. When a preform has been taken through
the first production stages and displays a len-
ticular cross-section it is critical to know where
on the preform to reduce the mass in the next
removal. Wrong judgements at this stage cannot
easily be repaired. The problems that arise dur-
ing the fourth stage affect all those who try to
learn bifacial work regardless of the fact that
some pupils are more talented then others.

This is as far as my own experience with
bifacial work has taken me. The following de-
scription of the difficulties inherent in different
stages of flint dagger preduction stems from
information provided by Callahan (1997). He
has been working with flint and flint-like mate-
rials since the mid-fifties. During the last 40
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years, he has produced thousands of bifaces of
different kinds and has written many articles
and a book on this subject (Callahan 1979 &
1996). Since 1980, he has made about 200
Scandinavian-type daggers in flint and obsid-
ian. T asked him to give a verbal description of
the relative difficulties involved in the different
production stages that he has defined for type
IV daggers (Callahan & Apel n.d.). These stages
are in many aspects similar to the stages defined
in fig. 6. The most important differences con-
cern the making of the thicker handle, the grind-
ing and the parallel-flaking present on some
dagger types. It is important to notice that both
prestigious and simpler daggers of each defined
type were produced during the Late Neolithic.
Callahan's description is concerned with the pres-
tigious type IV daggers:

“..the degree of skill varies considerably
from type to type and up and down the staging.
Type IV is tops, type I C (with parallel uni-
directionally flaked blade) next... Type I D is
also very skillful...but is more attainable as it is
percussion only (2 less stages)” (Callahan un-
published letter to the author dated 17 Novem-
ber 1997).

Callahan is of the opinion that the first three
stages contain a relatively low degree of practi-
cal know-how. Thus, they can be carried out by
relatively inexperienced flintknappers after re-
ceiving the proper theoretical knowledge. It is
tempting to consider the idea that the early stages
and the latter grinding stage were learned by
youths or beginners in an apprenticeship system
on their way to becoming artisans. As we have
seen earlier, the fourth production stage (secon-
dary preform stage) demands a greater deal of
practical know-how. According to Callahan, this
stage is much more demanding than the previ-
ous stage. This means that it was not likely that



Fig. 8. The seven production stages defined by Callahan (and a grinding stage = G) graded according to the

degree of theoretical knowledge.

beginners were able to succeed with it. It is
likely that the fourth stage was conducted by
journeymen with a great deal of theoretical
knowledge and practical know-how, but not yet
masters. At least this is plausible if we believe
that the socictics in which the flint daggers were
produced were socially stratified. The gap in
required skill between the fourth and the fifth
stage is as big as that between the primary pre-
form stage and the secondary preform stage.
Consequently, the fifth stage (final preform
stage) according to Callahan, is much more de-
manding than the previous stage. Any mistakes
that the flintknapper makes during this stage
will be difficult to repair. “It’s not just a matter
of skill, as I said, but of perception, observation,
and intelligence. Verify by looking at the origi-
nals (I keep the Hindsgavl cast at hand as I make
my daggers. It’s my greatest aid). One must
duplicate the angles, flake scar types, etc., as
said above. Locking a 3-dimensional template
in your brain isn't easy. It only comes with know
how” (Callahan 1997).

The fifth stage (tertiary preform stage), ac-
cording to Callahan, is the most difficult stage
to master. During the production of certain dag-
ger types, for example subtype I D — with a
percussion flake-scar finish — this is the last
stage before the final retouch. If the fifth stage
is conducted without flaws, the following stages,
i.e. grinding, parallel flaking and final retouch,
will be completed fairly easily by comparison.
The following stages, with the grinding stages
as an exception, demand a certain degree of
practical know-how, but they are not as de-
manding as the fifth stage. However, it is worth
noting that it requires a large amount of strength
to press the parallel flakes which cover the blades
of certain dagger specimens. Therefore it is likely
that grown-ups performed the body flaking stage.

In order to visualise, and in a way formalise,
Callahan’s information, the degree of practical
know-how in relation to the production stages
has been plotted along an axis (Fig. 7). This
figure can be interpreted as the result of a work
division or an apprenticeship system, based on
selected individuals, for instance on certain age-
based groupings. I find it likely that the flint
dagger technology was institutionalised in this
way, at least if the Late Neolithic societies were
sedentarily organised with more or less perma-
nent houses, cattle, farming and access to large
networks for the exchange of prestigious ob-
Jjects. The foundations of these kinds of institu-
tionalised organisations would be based on the
control of the recipes for action, the practical
know-how and the raw material. It is [ikely that
the technology, in itself, and not only the fin-
ished object, will relate to the order of society
and thereby the structure of power within the
society. In this way the organisation of a com-
plex technology is fundamental to the reproduc-
tion of the society in general.

A similar figure has been made to visualise
the degree of theoretical knowledge involved in
each production stage (Fig. 8). Owing to the
obvious difficulties involved in judgements of
this character, it should be stressed that the in-
terpretation presented in fig. 8 stems from my
own experience and it is likely that it differs in
one way or another from the prehistoric reality.
However, it is possible to tie some typological
elements in the flint daggers to different recipes
for action that are based mainly on theoretical
knowledge. An example would be the pro-
nounced handles on subtype I D and type I
daggers from the Danish isles in relation to the
non-existence of pronounced handles on the
western type I subtypes. The different handle
constructions cannot be explained by the fact
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that some handle variations would be signifi-
cantly more difficult to produce. It must instead
be understood as a form of stylistic variation
that probably stemmed from a need to form the
handles in different ways. In this case, it is
likely that the dagger typology has captured two
real dagper types that were created within the
frames of regional and normative technological
traditions.

It can be concluded that the production of
prestigious flint daggers demanded a great share
of both theoretical knowledge and practical
know-how. It is therefore likely that the repro-
duction of the flint dagger technology demanded
some form of institutionalised apprenticeship
system. Because of the fact that such appren-
ticeship is based on the acquisition of practical
know-how which can be achieved only through
much practical training, it follows that the dag-
ger technology can only be reproduced over
generations in areas where there is an abun-
dance of high-quality raw material. This leads
to the conclusion that the production took place
in the close vicinity to the raw material; i.e. the
Limfjord area in Jutland, the Danish isles and
the southwestern part of Scania. Subsequently,
these areas are regarded as production areas.
The different dagger types and subtypes that
were produced during LN 1 can be interpreted
as the results of conscious choices that perhaps
stemmed from a need to demonstrate the cul-
tural differences in the two regions.

In the following section, the Limfjord area is
considered to have been one regional production
area and the Danish isles and southwestern
Scania another. We shall now see how these
production areas affected other areas in Scan-
dinavia to which flint daggers were distributed
and where they were consumed.

The consumption of Late Neoli-
thic flint daggers in Scandinavia

With Lomborg’s typology as a starting-point, I
shall now try to draw some preliminary conclu-
sions regarding chronology and exchange routes
in Scandinavia during the Late Neolithic. This
reasoning will be built around the divisions and
frequencies of the six dagger types in different
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parts of Scandinavia (Fig. 9). These diagrams
are based on information extracted from mu-
seumn collections by myself and by Per Lekberg
at the Department of Archaeology and Ancient
History at Uppsala University and in publica-
tions (Lomborg 1973; Scheen 1979; Bondesson
1980; Larsson 1993).

Production areas

On the basis of the former reasoning I propose
that the production area is hypothethised to be
Jutiand, the Danish isles and the southwestern
part of Scania. Though it is likely that simpler
dagger variants were produced outside this core
area, the abundance of a suitable raw material in
these areas was a prerequisite, in order to main-
tain and reproduce the technology for longer
periods. It is obvious that the frequencies of the
different dagger types vary within the produc-
tion area (Fig. 9). The Limfjord area in Jutland
and the Danish isles differ in two important
respects. The type T daggers make up 60% of the
total dagger material in Jutland. On the Danish
isles, the type I daggers make up 32% of the
material. This tendency is further strengthened
in Scania, where the type I daggers make up
only 30% of the material (Fig. 9). In this context
these differences mirror the occurrence of re-
gional technological traditions.

Consumption areas

In Norway, the type I daggers make up more
than 40% of the total number of daggers (Fig.
9). Of Norway’s 602 type I daggers, only 26
(4%) are of the subtype I D from the Danish
isles (Scheen 1979, Fig. 2). This implies that the
Norwegian daggers in general were derived from
Jutland, an impression further strengthened if
we consider the Norwegian part of the type II
daggers - ¢. 2% which is a lower figure than that
of Jutland, and considerably lower that the 17%
on the Danish islands.

In 1952, Becker argued that of the 20 flint
daggers found in Norrland in Sweden, 15 were
made of a flint type that originated from the
Limfjord area (Becker 1952:77). He suggested
that these daggers were brought to Norriand
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from Jutland over the western coast of Norway
to the Trondheim area and then east over the
mountains to Sweden. This interpretation can
be further strengthened by the dagger typology.
It is possible to tie this reasoning to the distribu-
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Fig. 9. The frequencies of Lomborg’s six main dagger
types in different regions of Scandinavia.

tion of different Late Neolithic artefact types in
Norway. In southeast Norway, the Late Neolithic
archaeological material is dominated by simple
shafthole axes in stone and in the west by the
presence flint daggers. It is apparent that the
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Fig. 10. The frequencies of the two dagger forms that
were produced during LN 1. Lancet-shaped daggers
without pronounced handles; ie. type I, except
subtype I D (black), subtype I D, II and III (white).

people on the Norwegian southwest coast had
contacts with Jutland and that the people in the
area around the Oslo fjord had contacts with
areas in Sweden. Similarities regarding, for in-
stance, grave rituals and finds have been inter-
preted in terms of immigration from the south to
south-western Norway (Bakka 1964:147; Pres-
cott & Walderhang 1995:272). As opposed to
south-eastern Norway, there is scarce evidence
of agriculture earlier than the Late Neolithic in
Rogaland. It has been argued that the Swedish/
Norwegian Battle Axe Culture dominated in
south-east Norway during the Middle Neolithic
and that this explains why influences from the
south first affected Rogaland and western Nor-
way (Scheen 1979:90).

In order to investigate how this relationship
is reflected in the frequencies of the two dagger
traditions, discussed above, Norway was divided
into a western and an eastern part (Fig. 10)
{Apel in press). An interpretation of the ex-
change routes for the flint daggers dating from
LN 1 is presented in Fig. 11. It is based on the
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Fig. 11. Hypothetical exchange routes from the two
main production areas to different parts of Scandinavia.

frequencies of daggers from the two production
areas. Daggers from the Danish isles and Scania
were distributed to areas in southern and central
Sweden and to the southeastern parts of Nor-
way. Daggers from Jutland were exported north
to western Norway and from there to northern
Sweden.

Conclusion

In the debate concerning the Late Neolithic chro-
nology it has been demonstrated that the estab-
lished flint dagger typology does not merely
reflect a chronological sequence. During LN I,
there were at least two local regions with high
quality flint where different dagger types were
produced. Lancet-shaped daggers without pro-
nounced handles were mainly produced around
the Limfjord in the northern part of Jutland, and
lancet-shaped daggers with pronounced handles
were mainly produced on the Danish islands
and southwestern Scania. This conclusion has
been strengthened by an analysis of the flint



dagger technology and by a consideration of the
distribution of different dagger types within and
outside the core production area.

An experimental study of the production of
type IV flint daggers indicates that the flint
dagger technology is complex, as regards both
theoretical knowledge and practical know-how.
It is argued that, in order to reproduce the tech-
nology between generations, large amounts of
raw material were required and it is also likely
that an apprenticeship system, including chil-
dren and youths from a certain segment of soci-
ety were actively involved in this process. It is
therefore plausible that the main production ar-
eas coincided with areas where high quality
flint was abundant.

A preliminary investigation of stray daggers
found in different parts of Scandinavia shows
that the two production areas affected different
consumption areas. The western production area
affected western Norway and Norrland in Swe-
den while the eastern production area affected
areas in southern and central Sweden and the
south-eastern parts of Norway.

Note

! A debitage analysis has been conducted and will be
published in a book dealing with the production of
type IV flint daggers (Callahan & Apel n.d.).
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