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Epistemology and research history significantly shape scientific understandings, debates, and publication
strategies, albeit often implicitly. In Palaeolithic archaeology in particular, these factors are rarely exam-
ined in depth. Here, we present a historiographic analysis of how research history has influenced the
debate concerning the possible Neanderthal occupation in Scandinavia. We provide a qualitative discus-
sion of this contentious research field as well as a citation network analysis that visualizes, quantifies,
and hence clarifies some of the underlying conceptual, geographic, and temporal patterns in the develop-
ment of the debate. Our results show significant regionalism as a structuring principle driving this
debate as well as a basic rift between professional and avocational archaeologists in how they interpret
and publish the available data. We also identify a troubling lack of cross-referencing, even when taking
language barriers into account. We argue that the debate about Neanderthal occupation in Scandinavia
has been shaped (negatively) by the following phenomena: regionalism, nationalism, lack of research and
researchers, non-cumulative work, publication in Nordic languages, science by press release/sensational-
ism, and a lamentable trend towards arguments ad hominem. In order to take this research field
forward, we propose an epistemological turn towards a cumulative, international, and hypothesis-
driven agenda based on renewed research efforts and novel citizen science tools.
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INTRODUCTION

In Eurasia, hominin site distribution has
shaped the notion that western Europe and
the circum-Mediterranean region were
more regularly occupied by early hominins
than its northern and continental regions
(Finlayson et al., 2006; Serangeli & Bolus,
2008; Roebroeks et al., 2011).
Explanations are often linked to climatic
cycles, argued to only provide suitable con-
ditions for humans in the northern margins
during the warm phases of the Pleistocene.
While site density does seem to support
the assumption of a centre and periphery in
the early hominin range, other influential
factors such as research bias, taphonomy,
and sediment exposure are also likely to

accentuate this pattern (Roebroeks et al.,
2011; Romanowska, 2012; Rolland, 2014).
Several of the peripheral regions are
therefore potentially archaeologically under-
represented because they are severely under-
studied. Conversely, claims of early hominin
sites in these areas have often spurred con-
troversy due to their paradigm-changing
potential. These include sites in areas such
as present-day Lithuania (Piliciauskas et al.,
2011), Scotland (Mithen et al., 1993), the
insular region of the Aegean Sea (Papoulia,
2016), Poland (Foltyn et al., 2010), the
German river terraces (Fiedler, 1997),
southern Scandinavia (Holm & Larsson,
1995), and Fennoscandia (Schulz et al.,
2010). These sites, however, remain
poorly-known internationally and lack
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acceptance by the majority of practitioners.
Criticism is, in most of these cases, direc-
ted towards the limited attention to source-
critical factors, e.g. the distinction between
artefacts versus geofacts (Baales et al.,
2000; Pettitt & Niskanen, 2005).
Local and regional research history is

the key to unravelling the extent to which
the archaeological absence of uncontrover-
sial Pleistocene sites is the result of actual
hominin dispersal (or lack of it) or alterna-
tive research-related explanations. This
applies especially to the proposed hominin
range in peripheries where research bias is
in danger of being more pronounced
because long-standing paradigms of
human presence or absence are being chal-
lenged. Yet, with increasing digitization
and hence availability of older publica-
tions, it is possible to find the roots of
such a priori epistemological assumptions
and to test their validity. Ideally, in-depth
studies should be conducted for all regions
in order to assess the direct or indirect
impact of research history on the assumed
early hominin presence.
Here, we present a regional case study

from Scandinavia and employ, for the first
time, exploratory network analysis to
assess its research history structurally
through the interaction of the main actors
in such a regional debate. Network ana-
lysis has enjoyed considerable attention in
archaeology recently and is applied
diversely (see Mills, 2017 and references
therein). Here, we use the method to
analyse and visualize citation patterns in
the Scandinavian Neanderthal occupation
debate. Citation interaction is a good
proxy to study the bibliometric properties
of any given research field and thereby
provides key information on developments
in research history. Scandinavia is a suit-
able case because of the comparatively
restricted number of publications (n=78)
dealing explicitly with the Pleistocene
occupation of this region. Ultimately,

however, similar studies can readily be
envisaged for other regions, especially as
an ever-increasing number of archaeo-
logical texts is retrospectively digitized or
published digitally in the first place.
In order to frame the network analysis,

we first introduce the temporal and spatial
scope and provide a historiographical over-
view of Pleistocene archaeological research
in Scandinavia. This is followed by a
methodological description of the network
analysis undertaken and a presentation of
its results. Based on these results, we
address in a final section the degree to
which research history has influenced the
study and current notions of the presence
or absence of Neanderthals in Scandinavia.

TEMPORAL AND SPATIAL SCOPE

The geographical focus is continental
Scandinavia sensu lato, corresponding to
the current countries of Denmark,
Finland, Norway, and Sweden, with a par-
ticular focus on the southern part of the
study area (Figure 1). The temporal
framework is two-fold. First, the Middle
and early Upper Pleistocene constitutes
the archaeological timeframe, i.e. the
chronological window for the proposed
hominin dispersal into Scandinavia.
Second, the research historical framework
is the period 1900 to 2016, when the
topic of Pleistocene occupation of Europe,
and by extension Scandinavia, was estab-
lished and extensively debated in the inter-
national scientific community.

THE HISTORIOGRAPHY OF NEANDERTHAL

RESEARCH IN SCANDINAVIA

The eolith phase

In Scandinavia, as in most other parts of
continental Europe, the study of deep
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prehistory has its roots in the Antiquity of
Man debate of the late 1800s (Lyell,
1863). From this debate grew the accept-
ance that flint and other mineral raw
materials had been modified by humans
and functioned as tools in the Pleistocene.
This further facilitated the search for such
artefacts, which at the onset was focused
geographically in England and France and

typologically on the easily recognizable
and iconic handaxe (Gamble &
Kruszynski, 2009). The acceptance of the
handaxe as an anthropogenic object grad-
ually gave way to the recognition of other
tool types. On some occasions this acceler-
ated into overly enthusiastic interpretations
of a wide range of artefact-like natural
stones resembling artefacts (geofacts; see

Figure 1. Study area including present-day Denmark, Sweden, Norway, and Finland. Peripheral
Scandinavian islands (e.g. Iceland, Faroe Islands) are not included in the study.
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McNabb, 2012; Ellen, 2013). At the time
of their discovery, these geofacts were
sometimes classified as particularly ancient
(even pre-Pliocene) so-called eoliths
because of their presumed primitiveness
(de Mortillet, 1883; MacCurdy, 1909).
The acceptance of eoliths as a typological
class thereby allowed the scientific inclu-
sion of natural rocks as genuine artefacts.
This increased the accepted and hence
expected variation in human tool pro-
duction. Consequently, eoliths started to
appear in other regions of Europe. This
development distorted, but in some ways
also decentralized, prevalent views on the
hominin range across Europe, with the
result that quite suddenly many different
regions were equal contenders for an early
hominin presence. It also coincided with
rising national competition across Europe,
which further, albeit indirectly, fuelled the
desire to uncover the most ancient ances-
tors on particular nations’ territories (see
Otte & Keeley, 1990; see also Kristiansen,
1993, and Kjærgaard, 2014).
After 1950, when the Piltdown hoax

was uncovered, and with the hominin
fossil record becoming more robust, the
non-anthropogenic status of these eoliths
became evident. Previously sensational
finds of especially pre-Pleistocene stone
tools were hence increasingly dismissed.
This reinforced the uneven representations
of finds across Europe and formed the
now dominant view of a centre and a per-
iphery in the hominin range in the south-
west and north-east respectively.
Before the dismissal of eoliths, their

acceptance inspired naturalists in Scandi-
navia to participate in the search for
similar primitive tools. The first eoliths
from Scandinavia were discovered in 1909
in an Eemian bog deposit at Høllund-
Søgaard in Denmark (Hartz, 1909: 193–
204). Belgian eolith expert Dr A. Rutot
confirmed the eolith status of only ten of
the hundred pieces collected by Hartz.

The anthropogenic nature of the imple-
ments was, however, already questioned in
1936 (Nordmann, 1936: 38). Other early
claims, which are now regarded as genuine
artefacts, but of a post-Weichselian age,
came from the Alta region of northern
Norway (Nummedal, 1926; Ekholm,
1929; Bøe & Nummedal, 1936) and
Romsdalen on the west coast of Norway
(Bjørn, 1928).

The noble northern Neanderthal
ancestry

While a focus on material culture was
starting to develop in the late nineteenth
and early twentieth century, the dominant
approach to population history was still
anthropometrics, then commonly laden
with overt racial notions and terminology.
Cranial measurements and description of
physical traits (cranial shape, height, eye-
and hair colour, etc.) were particularly
widely employed by early anthropologists
and used to classify human populations
into ‘races’ or the like. Based on the work
of Swedish anatomist Anders Retzius, the
cranial shapes of the world’s populations
were categorized into either dolichocephalic
(long-headed) or brachycephalic (short-
headed). The former was considered
superior because it was assumed ancestral
to the ‘civilized’ centre of western Europe
and measurements confirmed the inclusion
of the Swedish population in this group
(Retzius, 1864). This and other traits, i.e.
tall, blond, and blue-eyed, became part of
the racial description of the Nordic people
as defined by Ripley (1899).
In Sweden, the discovery of several leaf-

shaped flint implements (resembling the
French Solutrean leaf points), and the
assumed western origin of the shared
long-headed cranial shape, led to the
hypothesis that the contemporary Swedes
descended directly from the first Cro-
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Magnon people of western Europe
(Montelius, 1919, 1921). Montelius con-
cluded: ‘Our pedigree is a very fine one!’
(Montelius, 1921: 101). In this way, the
integration of anthropometric and arch-
aeological evidence became an important
instrument for affirming national deep
history and claims of land rights, not only
in Sweden.
In Denmark, anthropometric studies

were carried out by a professor of ethnol-
ogy and geography, Hans Peder Steensby.
Steensby (1908, 1911) strongly advocated
the fundamentally mixed character of all
contemporary populations. He argued that
all living people (including him) were
racially mixed, and that particular traits
had been hybridized to various degrees
depending on historical migrations and
level of isolation (Steensby, 1911: 93–
120). Prominent racial features were there-
fore indicative of a population’s relative
isolation, whereas the combination of
racial features indicated movement and
mixing of different groups.
Within this framework, he argued that

contemporary urban Danes were highly
bastardized and that any original racial
traits had effectively been erased, or at
least obscured, in recent times. For his
cranial- and physical assessments of the
Danish population, he therefore targeted
rural and island populations (including his
own hometown), where he believed ori-
ginal aspects of racial ancestry could still
be detected. This, he expected, would
confirm ancestral connections to Ripley’s
Nordic type, as in the neighbouring Scan-
dinavian countries. Instead, he found
something very different.
In the population of the Danish island

of Anholt, he detected a, to him, peculiar
mix of racial traits which he later also
identified in other isolated populations of
Denmark. For example, a long but very
robust body, a crooked nose, no chin,
large hands, and a short-headed cranium

with receding forehead and a globular
occipital region (Steensby, 1911: 132).
These features did not conform to Ripley’s
Nordic type. By means of comparison,
Steensby concluded that these combina-
tions of features were similar to those
observed on fossil specimens of Nean-
derthals, a species that was again attracting
special attention following the discovery of
the La Chapelle-aux-Saints 1 skeleton in
central France in 1908. Since this conclu-
sion differed significantly from his initial
expectations, Steensby had to explain this
anomaly while still defending the relative
superiority of the Danish people. He did
this by challenging the notion of the
savage and primitive Neanderthal. Instead
he argued that the brutish ape-like
Neanderthal reconstructions of the time
were flawed, and that Neanderthals clearly
walked upright, a feature which in itself
affirmed their human status. He further
argued that their hunting culture was not
inferior to that of early Homo sapiens,
emphasizing their equal intelligence. That
Neanderthals had survived the challenging
climate of the Pleistocene for countless
generations also confirmed their physical
superiority as well as attested to their
strong determination, Steensby argued. He
finally leapt to the conclusion that the
Neanderthals were ‘the most beautiful as
well as the most spiritual human beings
that had ever been present in Europe’
(Steensby, 1911: 146).
This unconventional view on the ori-

ginal ancestor of the short-headed cranial
type provided an acceptable platform
for Steensby’s observations and he con-
cluded that the physical characteristics he
observed in Denmark were the result of
Neanderthal ancestry, thus indicating an
even deeper ancestral connection to the
country than the other Scandinavian coun-
tries had been able to establish.
This argument was later embraced by

the Nobel Prize-winning Danish author

510 European Journal of Archaeology 21 (4) 2018

https://doi.org/10.1017/eaa.2018.12 Published online by Cambridge University Press

https://doi.org/10.1017/eaa.2018.12


Johannes V. Jensen, who drew heavily on
historical tropes in his writings. He
noticed that the explicit facial features
described by Steensby could be seen in
their purest form in the prominent Danish
poet Hans Christian Andersen, confirm-
ing that the link to a Neanderthal ancestry
was associated with highly developed cul-
tural abilities and sophistication (Duedahl,
2005). Except for this, however, Steensby’s
interpretative leap from anatomical obser-
vation to Neanderthal ancestry failed to
make any significant impact in his day.
Following these early attempts, the search
for deep historical ancestry in Scandinavia
subsided somewhat, only to return with a
renewed focus on material culture.

More recent archaeological claims from
Scandinavia

Between 1950 and 2000, the search for
Pleistocene archaeology in Scandinavia
was modest compared to the simultaneous
development in central and north-western
Europe. Yet, announcements of archaeo-
logical finds of proposed pre-Weichselian
age did occur. These included: fallow deer
(Dama dama) bones proposed to have
been split open for marrow extraction
from an Eemian deposit at Hollerup
(Møhl-Hansen, 1955); a flint blade found
in a gravel quarry in Seest (Westerby,
1956); several handaxe-like flint artefacts
found on the surface at Villestrup, Fænø
(Becker, 1971), Skellerup, Karskov Klint
(Grote & Jacobsen, 1982), and Alrø; and
a number of crude-looking flint flake
assemblages from Vejstrup Skov (Jensen,
1980; Holm, 1986), Ejby Klint (Madsen,
1968), and Vejstrup Ådal (Holm, 1987,
2000), all in Denmark.
In addition to these sites and assem-

blages—although none securely dated
or in stratigraphic association—a large
number of entirely unconvincing and

undiagnostic flake assemblages were col-
lected along the numerous Danish gravel
beaches. Some were even claimed to
reflect a high density of Middle Pleisto-
cene hominins in the region (e.g. Baudet
& Jepsen, 1968; Jepsen, 1973). Symptom-
atic of the cultural nomenclature practices
of the time, these beach assemblages were
classified by some authors as true primitive
or archaic cultures; for example, the
Calaisien baltique (Baudet, 1970), the
Esbjerg Culture, and the Baltische Gruppe
(Pielenz, 1959, 1966). These groups were
interpreted as regional variants of the
Clactonian and Acheulean technocom-
plexes respectively, and were likened to
other (now questionable) regional artefact
groups (e.g. Baudet, 1967, 1970).
Simultaneously, in Germany, the feted

autodidact archaeologist Alfred Rust
started developing a controversial theory
regarding hominin (Homo heidelbergensis)
production of simple quartz tools (Rust,
1956: pl. 5, 1958; Rust & Steffens, 1962).
Rust’s pebble industry was criticized at the
time (Prufer, 1957), and is widely rejected
today (see Hachmann, 1974). Rust’s
theory prompted discoveries of similar
implements on the island of Zealand,
Denmark (Madsen, 1959; Rust, 1959),
but these were never widely acknowledged.
More recently, between 2000 and

2015, claims include a proposed early
Weichselian hearth and modified wooden
stick from Laduholmen in central Sweden
(Heimdahl, 2006), and Eemian stone
tools in the Susiluola Cave in western
Finland (Schulz et al., 2002, 2010).
As an extension to these historical

claims, the debate about the Pleistocene
settlement of Scandinavia resurfaced inter-
mittently, but never developed beyond a
regional or local scale. The lack of inter-
national recognition and/or awareness can
be attested by the absence of any reference
to the Hollerup locality in the Eemian
dense forest/cold steppe debate between
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1980 and 1990 (Gamble, 1986; Roebroeks
et al., 1992). Notably, Hollerup was then
still widely acknowledged in Denmark as a
genuine Eemian site of Neanderthal
marrow extraction (e.g. Becker, 1985; the
site was only re-evaluated and rejected by
Egeland et al. in 2014). It would therefore
have been significant in the debate about
the suitability of dense forests for human
occupation during the Eemian. Yet, it did
not feature in the debate at all, despite
some contributions mentioning Hollerup
in international conference proceedings
(Holm, 1986; Holm & Larsson, 1995).
Why these publications did not receive

greater attention is unclear. Overall,
however, the nationally delimited audience
and engagement of the various Scandi-
navian cases mentioned above left the
sites, the finds, and the published argu-
ments under-scrutinized in the wider
European arena.

Science by press release

The observations made above stress an
important lack of international scientific
integration. This is aggravated further by
a shift to the newspaper media as the
primary dissemination platform for the
Neanderthal debate in Scandinavia
between 1950 and 1980. As other rhet-
orical and intellectual rules apply to this
type of media (e.g. avoiding specialist
terms and focusing more on popularized
and sensational statements), these debates
became personal and less based on
empirical and hypothesis-driven
arguments.
The controversy surrounding the Vil-

lestrup handaxe serves as a good illustra-
tion of this. Although discovered in 1931
in a potato field in northern Jutland, the
Villestrup handaxe first became publicly
known on 6 October 1963, when it was
presented as a sensational Neanderthal

tool on the cover of the national newspa-
pers (Figure 2). The instigator was Eli
Jepsen, a private collector and autodidact
archaeologist from Herning in Denmark.
Before the public announcement, he had
obtained verbal authentication that the
Villestrup artefact was a genuine handaxe
from a curator at the Musée de l’Homme
in Paris, Guy de Beauchêne, who Jepsen
called a leading expert on the French
Palaeolithic.
As documented in private letters

between Jepsen and the Musée de
l’Homme, Jepsen also attempted, albeit
without success, to have Professor André
Leroi-Gourhan verify the find. Argument
from authority (argumentum ad verecun-
diam) is indeed a recurrent feature in the
Scandinavian debate. The authentication
of the Villestrup find was based solely on
its similarity with handaxes from the
French collections.
The Danish Professor of archaeology

P.V. Glob responded to this announce-
ment with little optimism, arguing instead
that the implement was an unfinished
Neolithic preform intended to become a
sickle (Glob, 1963). Another point of con-
tention was the use of a foreign expert for
artefact authentication. Glob argued that
de Beauchêne was not properly informed
about the regional geoarchaeological con-
ditions, the occurrence of preforms and
geofacts, as well as the level of surface
modification expected on a Pleistocene
artefact—the Villestrup handaxe is fresh
and shows no extensive surface
modification.
Unfortunately, this difference of

opinion concerning the formal interpret-
ation of the Villestrup artefact turned into
a newspaper-based dispute characterized
by personal attacks (argumentum ad
hominem), which led to an increased
polarization between autodidact and pro-
fessional archaeologists. Jepsen accused
Glob of keeping to his ivory tower and
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mistrusting amateur archaeologists, and
Glob accused Jepsen of a dilettantish
approach to science and of instigating an
unnecessarily acrimonious debate (list of
1963 newspaper headlines in online
Supplementary Information (SI 1)).
This dispute continued for more than a

decade (e.g. Glob, 1972; Jepsen, 1973)
and is, regrettably, not an isolated inci-
dent. Similar debate patterns followed the
discoveries of, for example, Vejstrup Skov
in Denmark (Nielsen, 2016) and Susiluola
Cave in Finland (Pettitt & Niskanen,
2005; Schulz & Rostedt, 2008). The
medium of publication thereby not only
influences the dialogue, but, more import-
antly, defines the scale of impact (local,
regional, or international audiences) as
well as the longevity of claims of an early
human presence.

CITATION NETWORK ANALYSIS

The review undertaken here frames the
role of research history in shaping current
notions of northern Neanderthal dispersal.
The next step in our analysis is to assess
the structural components of the partici-
pants’ interaction and the configuration of
the debate by means of social network
analysis drawing on citation data.

Method

Network analysis is a graph tool useful for
visualizing complex interactions. Visualiz-
ing complex systems as a network creates a
readily appreciable understanding of inher-
ent structures in the system (such as clus-
ters) and also facilitates the quantitative

Figure 2. Cover of the Danish newspaper Jyllands-Posten, 6 October 1963. Translated title: ‘Danish
Neanderthal Find’. Illustrations show the Villestrup handaxe (left three photographs) next to a smaller
drawing of a French handaxe (middle drawing) and a photograph of a reconstructed Neanderthal man
(right photograph) made by the sculptor Frederick Blaschke in the 1920s, exhibited at the time in The
Field Museum of Natural History in Chicago.
© Jyllands-Posten. Reproduced by permission of Rachel Einarsson, secretarial and editorial man-
agement, Jyllands-Posten.
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evaluation of the network. The application
of network analysis has shown great
potential for analysing the interplay
between scholars, citations, and academic
disciplines, providing a useful platform for
visualizing epistemological dynamics and
academic practice (Fanelli & Glänzel,
2013; Chappin & Ligtvoet, 2014). Fur-
thermore, the approach is increasingly
being applied to archaeological research
questions, e.g. to map structures within
cultural developments and interaction
in space and time (Brughmans, 2010;
Knappett, 2013; Collar et al., 2015; Mills,
2017). Here, the network is built on cita-
tions. All network graphs contain a set of
nodes joined by lines called edges. The
nodes represent publications and edges
citations, and the graph is ‘directed’ since
citations are unidirectional in nature. The
graph visualization tool used here is Gephi
(version 0.8.2; Bastian et al., 2009). Gephi
is an open source resource (http://gephi.
github.io/).

Data collection

The dataset is a comprehensive collection
of the publications dealing with the topic
of a possible pre-Homo sapiens occupation
in the case study area, i.e. Denmark,
Norway, Sweden, and Finland. These
texts form the primary set of publications,
and the texts cited therein form the sec-
ondary set of publications. The primary
publications have been coupled with a set
of attributes. These are:

(1) time of publication (1901–1950,
1951–2000, 2001–2015)

(2) position in the debate (critical, pro-
argument, review)

(3) regional focus (Norway, Sweden,
Denmark, Finland), and

(4) educational status of the main author
(professional, autodidact, unknown).

These attributes provide added analytical
value to the network and are visualized
through colour coding in the network
graphs. The data comprises texts pub-
lished between 1900 and 2015 and include
scientific studies, museum reports, popular
science publications, and newspaper arti-
cles. Authors range from autodidact to
professional archaeologists, geologists, and
natural scientists. The publications are col-
lected equally from Denmark, Norway,
Sweden, and Finland, yet it cannot be
ruled out that the authors’ familiarity with
the Danish material has introduced a bias
towards this material (see sample break-
down in Table 1). In contrast to most
bibliometric analyses using similar visual-
isation and analysis tools, our study does
not draw on material that is ready digi-
tized. Instead, substantial archival research
preceded the analysis presented below. In
parallel with this analysis, a physical and
digital archive of newspaper clippings,
academic and popular writings, and letters
has been assembled, and is currently
curated at the Department of Archaeology
and Heritage Studies at Aarhus
University.
Our collection strategy resulted in

seventy-eight primary publications and
1250 secondary publications, making a
total of 1328 nodes with unique identi-
fiers (data in SI 2). To the authors’
knowledge, this represents the first, and
so far the only, collection of an entire
corpus of literature dealing with this spe-
cific research topic in a pan-Scandinavian
setting.

RESULTS AND DISCUSSION

The network graph can be viewed in its
entirety in Figure 3. (For a further
network evaluation, see SI 3a–c.)
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Attribute analysis

In the following, the network is filtered so
that only primary publications are shown.
This allows for graphic simplicity re-
garding the internal dynamics between
primary publications and the attributes in
the graphs. Percentages and other numer-
ical measures given in the following there-
fore only reflect proportions among the
primary publications.

Attribute I: time of publication

The first attribute (Figure 4a) indicates
the time of publication within three time-
frames: 1901–1950, 1951–2000, and
2001–2015. Their duration is unequal as
the last only encompasses the most recent
fifteen years, but we contend that this
temporal distinction nonetheless serves as
a useful heuristic illustrating the broader
patterns regarding historical phases of
science communication.
By comparing Figure 4a with author

nationality (Figure 3) and drawing on the

historiographical account, the results show
that between 1901 and 1950 the debate
included few, but geographically spread,
participants from Norway, Sweden, and
Denmark discussing various primitive-
looking surface assemblages. A clear
regional trend is visible between 1950 and
2000, when the debate was centred on
Denmark, in the aftermath of the
Hollerup discovery of 1955. A similar
shift can be observed from 2001 to today,
when the debate has almost entirely
moved to Finland in connection with the
Susiluola Cave, discovered between 1996
and 2000 but first published in English in
2002 (Schulz et al., 2002). This temporal
pattern shows that the timing of the
debate is closely linked to the announce-
ments of sites or finds and that the
general discussion in Denmark, Sweden,
and Norway has been almost inactive over
the last fifteen years.
If we take a closer look at the language

of the primary articles published between
1951 and 2000, the majority are written
in Danish (n=34), whereas only six are

Table 1. Breakdown of the seventy-eight primary publications used in the network analysis according
to A) publication time and B) the national focus in the study, national relationship of the first author
(employment at the time of publication), and the publication language. Scandinavia s.l. (sensu lato) =
Denmark, Finland, Norway, and Sweden combined. Other = Germany, France, the Netherlands, the
UK, and the USA. The majority of the data is oriented towards Denmark, and we cannot fully rule
out that this is a result of a priori knowledge of this research field. However, care was taken in the data
collection to avoid this bias and it is therefore likely that the dataset expresses an actual differentiation
of publication activities.

A
Timespan N

1901–1950 11

1951–2000 45

2001–2015 22

Total N 78

B Denmark Finland Norway Sweden Scandinavia s.l. Other

National focus of the study 51 13 2 3 9 0

Nationality of first author 49 13 4 4 0 8

Publications language 45 0 3 2 0 28
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written in English, three in French, and
two in German (SI 2). Among the
English publications, another interesting
pattern emerges. Considering the timing
of the publications, there is a conspicuous
lack of reciprocal referencing between
these six articles, despite the fact that they
form the only body of literature in this sci-
entific lingua franca. Although separated
by only one year, Johansen and Stapert

(1996) do not, for example, refer to
Holm and Larsson (1995)—perhaps due
to delays in publication of these two
near-simultaneous contributions. Larsson
(2000) does not reference Johansen and
Stapert (1996), despite the latter article
having been published four years earlier
and being an absolutely central review and
innovative analysis of the historically pro-
posed Danish Palaeoliths. The article by

Figure 3. Graph of the citation network including primary (coloured nodes) and secondary articles
(white nodes). Layout algorithm: Force Atlas, node size ranking: In-degree. The colour denotes the
national relationship of the first author which, for research papers, is defined by the country of the
research institute/university where the research has taken place (in most cases this corresponds to the
national identity of the author, but not always, e.g. Riede et al., 2012, 2013). Three main author
clusters are identified (a, b, c) and highlighted in dotted boxes (see SI 3b). Interestingly, these clusters
link to the national relationship of the first author, where cluster a represents mainly Norway (orange),
cluster b mainly Denmark (green), and cluster c mainly Finland (turquoise). Only four articles were
published in Sweden and they do not adhere to any particular cluster. Other nationalities (pink) include
Germany, France, the Netherlands, the UK, and the USA (see SI 2). These all have a co-author whose
national relationship overlaps with the overall nationality of the clusters highlighted (e.g. in cluster c,
Pettitt & Niskanen, 2005, the first author was then at the University of Sheffield, UK, whereas
Niskanen is from the University of Oulu, Finland).
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Björck et al. (2000) is a stratigraphic study
of the Hollerup locality, but, although it
mentions the potential of this being a
Neanderthal butchering site, it does not
cite any of the other English publications
on the wider debate.

Even considering limitations owed to
the timeline, it is clear that reciprocal ref-
erencing is surprisingly limited—particu-
larly considering the overlap in the topics
discussed and the small number of publi-
cations. Whether this is representative of

Figure 4. Attribute graphs filtered so only the primary publications are displayed. (a): time of publica-
tion shown in timeslots of up to fifty years from 1901 to 2016. (b): position of the publication in the
debate in categories, i.e. critical and predominantly negative, or pro-argument (regarding either the
presence or prospect of Neanderthal evidence in Scandinavia), or review. (c): Scandinavian region dis-
cussed in the publication (Norway, Sweden, Denmark, or Finland). (d): professional status of the first
author within the topic discussed in the publication, categorized as either professional (educated training
in the field), autodidact (no education or education in another field of expertise), or of unknown status.
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intentional behaviour, or a lack of familiar-
ity with the older publications, is un-
certain. The outcome is effectively a
non-cumulative scientific process and a
lack of in-print debate within the academic
literature.
The debate has instead shifted to the

popular media (e.g. newspapers), which
engage another target group in essentially
short-lived debates with little or no feedback
into the scientific community. This dis-
placement between 1951 and 2000 is clear
in the data collection where fourteen news-
paper articles, thirteen popular science arti-
cles, seven museum dissemination pieces or
yearbook articles, and one self-published
book by an autodidact archaeologist make
up the primary publications. In contrast,
there are only twelve scientific (peer-
reviewed) papers discussing various aspects
of this topic in this ∼fifty year period (SI 2).

Attribute II: position in the debate

The second attribute (Figure 4b) indicates
the qualitative position of the article in the
debate as either critical, in favour of, or a
review of pre-Weichselian human occupa-
tion. The result shows that the written
debate is dominated by articles categorized
as critical (55 per cent) and pro-argument
(41 per cent). Although pro-argument
contributions have a lower proportion,
overall they have more citations (Average
degree = 1.697) relative to the critical pub-
lications (Average degree = 1.500), and
both are higher than the average for the
entire network (Average degree = 1.400;
see SI 3a). Although citation does not
necessarily indicate agreement with the
cited article, it does suggest that these
publications and their arguments are
acknowledged and reproduced.

Attribute III: regional focus

The third attribute (Figure 4c) indicates
the regional focus of the sites and/or topic

discussed in the publication. The result
shows that the empirical focus is divided
in the four countries: Norway, Sweden,
Denmark, and Finland. This parameter
differs from the geographic attribute
shown in Figure 3 in that it reflects the
archaeological material discussed in the
publication and not the nationality of the
author. Yet, it correlates to the national
author cluster previously identified and
clearly stresses that the national connect-
edness of the author corresponds to their
empirical focus. Further, the regional
manifestation of the debate relates to the
pattern identified in Figure 4a concerning
the timing of publication. Together, these
data underline how the debate has moved
both geographically as well as temporally
through the Scandinavian counties.
This highly regionalized pattern is sig-

nificant and compounds the predomin-
antly national and single-site scope of
these investigations. National frame-
setting of Palaeolithic studies is common
in Europe (Otte & Keeley, 1990), and it
has in our case led to a problematic
detachment from larger-scale intellectual
perspectives and continental comparisons.
Studies that are framed nationally and in
such isolation ‘tend to focus on local phe-
nomena or events and reinforce ideas of
local continuity and evolution’ (Otte &
Keeley, 1990: 577). This is in part further
cemented by the language of the dominant
part of the articles (i.e. Scandinavian lan-
guages), the chosen publication outlets
(e.g. newspapers), as well as the lack of
internal reference within regional or
national studies as shown previously.

Attribute IV: status of first author

The fourth attribute (Figure 4d) indicates
to what degree the first author of the pub-
lication is considered a professional or an
amateur/autodidact on the topic addressed
in the publication, or if his or her status is
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unknown. The result shows that the
debate is dominated by professionals in
their fields (78 per cent), followed by pub-
lications by autodidacts (12 per cent). Yet,
two of the publications by autodidacts are
part of the top ten cited articles (Madsen,
1962 and Westerby, 1956; see SI 3c).
Further, all the autodidact publications are
found within the regional author cluster of
Denmark; this suggests that, according to
the current dataset, amateur archaeologists
have only been actively publishing and
cited here.

Implications

The outcome of our historiographical
account coupled with a network analysis
provides an evidence-based framework
for better understanding contemporary
notions of whether Neanderthals and
other pre-modern humans may have been
present in Scandinavia, and also for setting
the stage for future contributions to this
debate. First, our results confirm that
the Scandinavian debate on Pleistocene
hominin occupation has distinct character-
istics, which we argue have had a signifi-
cant influence on how this research field
has developed. A number of central com-
ponents are identified:

. regionalism

. nationalism

. ephemeral nature of the debate

. non-cumulative work

. publication in Nordic languages

. science by press release/sensationalism

. few participants

. arguments ad hominem

It is clear that, within a wider European
scientific perspective, colleagues are
unaware of the regional debates which
have taken place in Scandinavia. This
anonymity fundamentally hinders knowl-
edge-sharing across national borders and

sub-disciplines. In a local perspective, the
national discourse is made up of consecu-
tive rather than cumulative discussions,
revolving mostly around site-, find-, or
indeed person-specific disagreements. This
lack of knowledge accumulation has pre-
vented both the formation of a clear con-
sensus and the unfolding of productive
debate.
Importantly, the most recent research

into the topic (Riede et al., 2012, 2013;
Egeland et al., 2014; Benito et al., 2017;
Nielsen et al., 2017) highlights the poten-
tial for hominin occupation in at least the
southernmost parts Scandinavia (southern
part of the Jutland Peninsula, Denmark).
Yet, in Denmark the National Strategy for
Stone Age Investigations drafted by the
responsible heritage agency does not
include periods prior to the Last Glacial
Maximum (see Slots- og Kulturstyrelsen,
n.d.). The lack of investigations between
2001 and 2015 in Denmark, but also in
Norway and Sweden, is, we argue, in part
causally related to a lack of governmental
and hence legislative support brought on
by events in research history.
The only exception to this trend is

Finland and the case of Susiluola Cave. As
previously mentioned, controversy features
large in the interpretation of this site, and
in particular its stone assemblage, which is
argued to be intentionally produced by the
last interglacial Neanderthals (Schulz,
2002, 2007; Schulz & Rostedt, 2008;
Schulz et al., 2002, 2010), or a natural
accumulation of geofacts (Pettitt &
Niskanen, 2005; Donner, 2007, 2008;
Kinnunen, 2007; Núñez, 2007, 2008). No
consensus regarding the status of the
assemblage has been reached, but it is
noticeable that the only supporters of the
Neanderthal hypothesis are the original
investigators. Although a portion of the
debate has been carried out in Finnish, the
main points of contention have, in exem-
plary fashion, also been published in
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English, predominantly in the regional
open-access journal Fennoscandia archaeo-
logica (a good summary is provided by
Pettitt & Niskanen, 2005).
Today, the Susiluola controversy is

strongly rooted in concerns regarding sci-
entific integrity and the international repu-
tation of Finnish archaeological practices
(Núñez, 2007, 2008; Immonen &
Taavitsainen, 2011). This is explained by
Núñez (2007), who initially chose not to
comment on the Susiluola artefacts despite
being encouraged by Schulz at an early
stage. This changed after the publication
of a children’s book on the prehistory of
Finland featuring an illustration of
Neanderthals sitting around the fire at
Susiluola. Núñez expresses serious profes-
sional concern over the fact that such a
controversial interpretation is disseminated
uncritically to children and fears that such
mythmaking will over time become
embedded in the collective mindset of
future archaeologists (Núñez, 2007: 87).
The similarly controversial site of Hol-

lerup in Denmark—where Møhl-Hansen’s
(1955) original reading of marrow extrac-
tion by Neanderthals has since been
rejected by Riede et al. (2013) and
Egeland et al. (2014)—has equally entered
a textbook version of national prehistory
(e.g. Jensen, 2006) and contemporary
Scandinavian origin myths (e.g. Reich,
2005), with varying degrees of critical
appreciation.

PROSPECTS

Through a close analysis of the research
history relating to the potential hominin
occupation of Scandinavia, we have shown
how this research history—patchy and not
entirely unproblematic—has structured the
present state of the art. In contrast to the
UK, where the topic has seen a great deal
of research (e.g. White & Pettitt, 2011;

Ashton & Scott, 2016) and highly pro-
ductive collaborations between researchers,
government agencies, and public and
industrial stakeholders (e.g. Buteux et al.,
2009; see also CITiZAN, n.d.), no such
systematic efforts are underway in south-
ern Scandinavia. Based on novel zooarch-
aeological (Riede et al., 2013; Egeland
et al., 2014), geospatial, and quantitative
ecological methods (Benito et al., 2017;
Nielsen et al., 2017), recent research has,
however, demonstrated the potential for
clarifying some of the remaining questions.
More importantly, these new studies are
framed not as attempts to prove either the
presence or absence of pre-modern homi-
nins in the region through solely discov-
ery-driven initiatives, but as model-based
hypotheses, in which both positive and
negative results provide important scien-
tific contributions to the wider debate
on hominin adaptability and expansion
capabilities.
Our historiographical analysis also

powerfully demonstrates how unfortunate
divisions between professional and auto-
didact practitioners have led to largely par-
allel rather than interacting research
endeavours. How can this stalemate be
overcome? While archaeologists—espe-
cially in Denmark (Lyngbak, 1993)—have
a long-standing and largely positive rela-
tionship with amateur collectors and the
interested public, new concepts from
citizen science may allow an important re-
thinking of this relationship vis-à-vis this
specific topic (see e.g. Gura, 2013).
Through a balanced application of out-
reach, education, and increasingly digital
crowdsourcing, important new artefacts,
assemblages, and insights may be gener-
ated. By the same token, a set of standards
shared between all stakeholders for con-
ducting, publishing, and validating this
research needs to be identified. These
reflections may be particularly pertinent to
parts of Europe marginal to the Middle
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Pleistocene hominin world, such as south-
ern Scandinavia. Yet, as the case studies
from elsewhere in Europe listed at the
beginning of this article show, similar
situations exist in Germany, Poland,
Lithuania, and Scotland. It is a pan-
European problem at the very least.
The paucity of evidence and remoteness

in time of Middle or even Early Pleistocene
archaeology is almost inversely related to the
interest and fascination it generates among
professionals and the public alike. This trac-
tion should be embraced rather than
repressed. Moreover, absence or sparseness
of evidence can be a very effective platform
for deriving both scientific interpretation
and telling evocative stories about these
early hominins. Of course, the location and
excavation of genuine, stratified, and datable
sites must remain a priority, but staging this
research as entirely discovery-driven can
lead to the kinds of pitfalls we have
addressed here. It is our hope that interest
and research into the pre-modern hominin
occupation of Scandinavia will be allowed to
enter a new, more cumulative and inter-
nationally oriented phase.
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A propos de l’histoire de la recherche sur la présence des Néandertaliens autour de
ses limites septentrionales

L’épistémologie et l’histoire de la recherche ont largement influencé nos connaissances scientifiques, discus-
sions et stratégies de publication, quoique souvent de façon implicite. En archéologie du Paléolithique en
particulier, ces facteurs ont rarement fait l’objet d’une étude approfondie. Nous présentons donc une
analyse historiographique concernant l’influence que l’histoire de la recherche a exercé sur le débat relatif
à l’occupation de la Scandinavie par les Néandertaliens. En dehors d’un examen qualitatif des discus-
sions concernant ce thème de recherche controversé nous soumettons une analyse des réseaux de citations
qui nous permet de visualiser et de quantifier, et par conséquent de clarifier, certains concepts
géographiques et chronologiques sous-jacents qui ont influencé l’évolution du débat. Nos résultats
démontrent que le régionalisme structure ces discussions et qu’il existe une division fondamentale entre
archéologues professionnels et amateurs dans l’interprétation et la publication des données de base. Nous
mettons également en évidence un manque inquiétant de recoupements entre références, même si l’on
tient compte des barrières linguistiques. Nous en concluons que les facteurs suivants ont eu un effet
(négatif) dans le débat sur l’occupation de la Scandinavie par les Néandertaliens : régionalisme, natio-
nalisme, manque de chercheurs et de recherche, travaux non cumulatifs, publications en langues scandi-
naves, science par communiqué de presse ou sensationnalisme et une tendance à entretenir des querelles
personnelles. Pour pouvoir enfin avancer dans ce domaine, un changement de position épistémologique
menant à une stratégie de recherche cumulative, internationale, fondée sur des hypothèses et soutenue
par des initiatives de recherches renouvelées (y compris les nouvelles approches des sciences citoyennes)
nous parait essentiel. Translation by Madeleine Hummler

Mots-clés: histoire de la recherche, analyse des réseaux de citations, Néandertaliens, Scandinavie,
dissémination nordique, sciences citoyennes

Über die Forschungsgeschichte der Neandertaler am Rand der nördlichen Grenzen
ihrer Besiedlungszone

Die Epistemologie und die Forschungsgeschichte haben, wenn auch oft implizit, unsere wissenschaftliche
Erkenntnisse, Diskussionen und Veröffentlichungsstrategien stark beeinflusst. Besonders in der
paläolithischen Archäologie sind diese Faktoren nur selten eingehend untersucht worden. Dieser Artikel
ist der Frage, wie die Forschungsgeschichte die Debatte über die mögliche Besiedlung Skandinaviens
von Neandertalern beeinflusst hat, gewidmet. Neben einer qualitativen Auswertung dieses umstrittenen
Forschungsthemas legen wir eine Netzwerkanalyse der Zitate vor, die einige konzeptuelle, räumliche
und zeitliche Richtlinien in der Entwicklung der Debatte veranschaulicht, quantifiziert und deswegen
auch verdeutlicht. Es ergibt sich, dass der Regionalismus als strukturierendes Prinzip in diesen
Diskussionen wirkte, und dass die Facharchäologen und nebenberuflichen Teilnehmer in ihrer Deutung
und Veröffentlichungen der vorhandenen Daten grundsätzlich voneinander abweichen. Bedenklich
fehlen auch Querverweise, auch wenn man die sprachlichen Hürden berücksichtigt. Unserer Meinung
nach haben die folgenden Aspekte die Debatte über die Besiedlung Skandinaviens von Neandertalern
(negativ) beeinflusst: Regionalismus, Nationalismus, zu wenige Forscher und mangelnde Forschung,
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nicht kumulative Arbeit, Veröffentlichungen in skandinavischen Sprachen, Verbreitung der Wissenschaft
durch Pressemitteilungen oder Sensationalismus und eine bedauerliche Tendenz miteinander persönlich
zu streiten. Um in diesem Forschungsgebiet fortzuschreiten, muss eine epistemologische Wende stattfin-
den, wobei die Fragestellungen aufgrund erneuter Forschungsarbeit und der neuen Bürgerwissenschaft
mit kumulativen, internationalen, hypothesengetriebenen Ansätzen angesprochen werden können.
Translation by Madeleine Hummler

Stichworte: Forschungsgeschichte, Netzwerkanalyse der Zitate, Neandertaler, Skandinavien,
nördliche Verbreitung, Bürgerwissenschaft
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