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Laserscan of the wooden sign that was attached to the
excavation hut during the Hohen Viecheln excavations
(‘To the sharp harpoon’; Laserscan: J. Nowotny, ZBSA).
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Vorwort der Herausgeber
Die Schriftenreihe „Untersuchungen und Materialien zur Steinzeit in Schleswig-Holstein“ wurde von
dem ursprünglichen Herausgeber Jürgen Hoika vor mittlerweile 25 Jahren im Jahre 1994 begründet, um
am damaligen Archäologischen Landesmuseum Schleswig (ALM) und heutigem Museum für Archäologie Schloss Gottorf (MfA) ein Publikationsorgan für die Veröffentlichung von Forschungsergebnissen zur Steinzeit Schleswig-Holsteins zu schaffen. Dabei sollte es sich zum einen um Sammelwerke mit
Beiträgen von vorzugsweise auf Schloss Gottorf veranstalteten Symposien, Workshops und Tagungen
mit steinzeitlicher Thematik und zum anderen um zumeist in Dissertationen zusammengestellte ausführliche Materialvorlagen handeln. Entsprechend enthielt der 1994 vorgelegte erste Band der Reihe
die Beiträge zum 1. Internationalen Trichterbechersymposium, welches, von Jürgen Hoika gemeinsam
mit Jutta Meurers-Balke initiiert, 1984 am Archäologischen Landesmuseum in Schleswig stattgefunden
hatte. In der Folge wurden dann aber beginnend mit den Arbeiten der beiden heutigen Herausgeber
nunmehr acht überwiegend am Institut für Ur- und Frühgeschichte der Christian-Albrechts-Universität
zu Kiel fertiggestellte Dissertationen veröffentlicht, die ganz wesentlich mit der wissenschaftlichen Vorlage und Auswertung von Forschungsgrabungen in Schleswig-Holstein und – seit der Beteiligung des
Zentrums für Baltische und Skandinavische Archäologie an der Herausgeberschaft – aus dem gesamten
Ostseeraum befasst sind.
Deshalb ist es eine besondere Freude für die Herausgeber, mit dem vorliegenden Band 10 „Working
at the Sharp End: From Bone and Antler to Early Mesolithic Life in Northern Europe“ der Schriftenreihe
„Untersuchungen und Materialien zur Steinzeit in Schleswig-Holstein und im Ostseeraum“ wiederum
einen Sammelband mit den Beiträgen eines Workshops vorlegen zu können, der vom 14. bis 16. März
2016 auf Schloss Gottorf stattgefunden hat. Dabei handelt es sich um den Abschlussworkshop des von
der Deutschen Forschungsgemeinschaft geförderten Projektes „Neubewertung von Chronologie und
Stratigraphie des frühholozänen Fundplatzes Hohen Viecheln (Mecklenburg-Vorpommern) unter besonderer Berücksichtigung der diagnostischen Knochenartefakte“ (DFG-Projektnummer 271652103)
unter Leitung von Daniel Groß, Harald Lübke, John Meadows (alle ZBSA) und Detlef Jantzen (Landesamt für Kultur und Denkmalpflege Mecklenburg-Vorpommern; Landesarchäologie). Entsprechend
enthält dieser Band neben dem Abschlussbericht des Forschungsprojektes insgesamt 17 Beiträge der
eingeladenen Workshop-Teilnehmer, die entweder ergänzende Studien zum Fundplatz Hohen Viecheln
enthalten oder sich grundsätzlich mit verwandten Themen zur Erforschung des frühholozänen Mesolithikums im nördlichen Europa befassen.
Alle Beiträge wurden nach internationalem Standard von jeweils zwei anonymen Gutachtern in einem Peer-review-Verfahren bewertet und danach den Autoren zur erneuten Überarbeitung übergeben,
bevor die abschließende redaktionelle Bearbeitung der Manuskripte erfolgte. Die Textredaktion für alle
Beiträge wurde von Gundula Lidke durchgeführt, Jana Elisa Freigang und Jorna Titel leisteten dabei
unterstützende Arbeiten. Das Layout übernahm Daniel Groß, Titelbild und Umschlag entwarf Jürgen
Schüller. Die meisten Karten und Zeichnungen wurden von den Autoren selbst bereitgestellt. In einzelnen Fällen erfolgte eine Überarbeitung durch Daniel Groß. Allen sei dafür an dieser Stelle herzlich
gedankt.
Neu im Rahmen der Schriftenreihe ist, dass die Beiträge unmittelbar nach Fertigstellung und Freigabe der Autoren in einem „online-first“-Verfahren auf der Homepage des Verlages im Open Access zum
freien Download bereitgestellt wurden. Für die Umsetzung dieser Forderung der Herausgeber danken
wir dem Wachholtz Verlag, insbesondere Herrn Henner Wachholtz, sehr.
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Besonderer Dank gilt dem Vorstand des Zentrums für Baltische und Skandinavische Archäologie
Schleswig, besonders dem Direktor, Claus von Carnap-Bornheim, und der Forschungsleiterin, Berit
Valentin Eriksen, die die Veröffentlichung dieses Bandes durch die Bereitstellung der erforderlichen Mittel für den Druck der Arbeit maßgeblich unterstützten.
Sönke Hartz und Harald Lübke
Schleswig, im Oktober 2019
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Editors’ Preface
The series ‘Untersuchungen und Materialien zur Steinzeit in Schleswig-Holstein’ was founded by its first
editor, Jürgen Hoika, in 1994, 25 years ago, in order to establish a possibilty to publish Stone Age research
results from Schleswig-Holstein at the then Archaeological State Museum (Archäologisches Landesmuseum [ALM]), today’s Museum for Archaeology (Museum für Archäologie, Schloss Gottorf [MfA]).
Publications should, on the one hand, reflect proceedings of symposia, conferences and workshops with
Stone Age topics primarily held at Gottorf Castle, on the other hand, dissertations presenting comprehensive material. According to that, the first volume, published in 1994, contained the contributions
to the 1st International Funnelbeaker Symposium, which, initiated by Jürgen Hoika and Jutta MeurersBalke, had taken place at the Archaeological State Museum in 1984. Following that, eight dissertations,
mainly accomplished at the Institute for Pre- and early History at the Christian-Abrechts-University Kiel,
were published, starting with those by today’s editors. All these volumes contributed substantially to the
scientific presentation and analysis of excavation materials from Schleswig-Holstein and – since 2012,
when the Centre for Baltic and Scandinavian Archaeology (ZBSA) also became involved in editig the
series – the whole of the Baltic Sea area.
Therefore the editors are especially happy to once more present conference proceedings with volume 10
of the series ‘Untersuchungen und Materialien zur Steinzeit in Schleswig-Holstein und im Ostseeraum’:
‘Working at the Sharp End: From Bone and Antler to Early Mesolithic Life in Northern Europe’ collects
contributions to a workshop held at Gottorf Castle on 14th–16th March, 2016. This represented the closing workshop of the DFG-funded project ‘Neubewertung von Chronologie und Stratigraphie des frühholozänen Fundplatzes Hohen Viecheln (Mecklenburg-Vorpommern) unter besonderer Berücksichtigung der diagnostischen Knochenartefakte’ (DFG project no. 271652103), directed by Daniel Groß,
Harald Lübke, John Meadows (all ZBSA) und Detlef Jantzen (Landesamt für Kultur und Denkmalpflege
Mecklenburg-Vorpommern; Landesarchäologie). In addition to the project’s final report the volume
contains 17 papers by researchers invited to participate in the workshop, representing either additional
studies on material from the site Hohen Viecheln or related topics in research of the early Holocene
Mesolithic in northern Europe.
Each paper was, according to international standards, peer-reviewed by two anonymous reviewers
and then returned to the author for reworking before final editorial work. Copy-editing was performed
by Gundula Lide, supported by Jana Elisa Freigang and Jorna Titel. Daniel Groß realised the layout; cover
and cover illustration were designed by Jürgen Schüller. Most maps and figures were provided by the
authors themselves, some were reworked by Daniel Groß. We express our sincere thanks to all involved!
It is a novelty for the series to have papers published online first immediately after completion and
authors’ approval in open access for free download on the website of Wachholtz Publishers. We would
like to thank Henner Wachholtz, Wachholtz Publishers, very much for making this possible!
Special thanks are due to the board of the Centre for Baltic and Scandinavian Archaeology (ZBSA)
Schleswig, particularly to the director, Claus von Carnap-Bornheim, and the head-of-research, Berit
Valentin Eriksen, who substantially supported this publication by providing financial means for its printing.
Sönke Hartz and Harald Lübke
Schleswig, October 2019
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Grusswort des Landesarchäologen von
Mecklenburg-Vorpommern
Mit seinen großflächigen, oft noch weitgehend unberührten Niederungen und Binnengewässern bietet
Mecklenburg-Vorpommern beste Voraussetzungen, um die gewässeraffinen Kulturen des Mesolithikums
zu erforschen. Die Überreste ihrer Wohn- und Jagdstationen sind im feuchten Milieu hervorragend erhalten geblieben. Störungen durch Torfabbau, Begradigung von Gewässern oder Meliorationsmaßnahmen blieben im Wesentlichen auf das 19. und 20. Jahrhundert beschränkt. Sie haben zwar einen gewissen
Schaden angerichtet, aber, weil sie zumindest im 20. Jahrhundert oft von aufmerksamen ehrenamtlichen
Bodendenkmalpflegern beobachtet wurden, überhaupt erst zur Entdeckung vieler Fundstellen geführt.
Welche Fundstellen eingehender erforscht werden und damit das Bild einer Epoche besonders prägen, unterliegt oft dem Zufall. Hohen Viecheln rückte in den Fokus der Forschung, weil die Entdeckung
mehrerer Knochenharpunen zu Beginn der 1950er Jahre auf eine günstige Konstellation traf: 1953 war
aus der Vorgeschichtlichen Abteilung des Staatlichen Museums das Museum für Ur- und Frühgeschichte
Schwerin entstanden, das auch für die Bodendenkmalpflege in den drei Nordbezirken der DDR zuständig war. Der ehrgeizige Direktor des Museums, Ewald Schuldt, hatte sich durch Ausgrabungen auf der
Burgwallinsel Teterow einen Namen gemacht und war nun auf der Suche nach einem geeigneten Fundplatz für ein eigenes Forschungsprojekt.
Wegen der sehr guten Erhaltungsbedingungen versprach Hohen Viecheln, zusätzlich zu dem bekannten Spektrum an Steinartefakten auch ein umfangreiches Geräteinventar aus organischen Materialien bergen zu können. Die ebenfalls ausgezeichnet erhaltenen Tierknochen sollten Aufschluss über
das Jagdwild geben. Hinzu kam die Aussicht, aus der Stratigraphie neue Erkenntnisse zur Chronologie
und zu den Veränderungen der naturräumlichen Verhältnisse zu gewinnen. Diese Erwartungen wurden
nicht enttäuscht: Hohen Viecheln entwickelte sich zu einem der bedeutendsten Plätze mesolithischer
Forschung, gleichrangig mit Duvensee, und inspirierte weitere Forschungen, u. a. in Friesack und Rothenklempenow.
Hohen Viecheln gehört nach wie vor zu den legendären archäologischen Fundstellen in MecklenburgVorpommern, auch wenn es aus heutiger Sicht nicht mehr so einzigartig dasteht. Dank einer intensiv
betriebenen ehrenamtlichen Bodendenkmalpflege ist die Zahl der bekannten mesolithischen Fundplätze
im Land deutlich gestiegen, von denen vermutlich mehrere ein ähnliches Potenzial wie Hohen Viecheln
aufweisen. Verändert haben sich aber nicht nur die Verbreitungskarten, sondern auch die Möglichkeiten
archäologischer Forschung. Es drängte sich deshalb geradezu auf, Hohen Viecheln noch einmal unter die
Lupe zu nehmen, bisherige Erkenntnisse kritisch zu prüfen und neue hinzuzufügen. Der DFG und allen
Projektpartnern gebührt herzlicher Dank dafür, dass sie das ermöglicht haben.
So wird Hohen Viecheln auch weiterhin als exemplarischer Fundplatz für das Mesolithikum in der
norddeutschen Tiefebene stehen – eine hochinteressante Umbruchszeit, in der Klimawandel, Anstieg
des Meeresspiegels und andere Veränderungen eine ständige Anpassung der Menschen an ihre Umwelt
erzwangen.
Detlef Jantzen
Schwerin, im September 2019
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Welcome address by the State Archaeologist of
Mecklenburg-Western Pomerania
Mecklenburg-Western Pomerania with its large, often unspoiled lowlands and inland waters offers outstanding possibilities for research into the water-oriented cultural groups of the Mesolithic. Remains
of their settlement and hunting sites are often well preserved in wet conditions. Disturbances by peat
extraction, straightening of watercourses or melioration measures mainly took place during the 19th and
20th centuries. They did some damage, but – as at least during the 20th century they were often supervised
by vigilant amateur archaeologists – many sites were discovered this way in the first place.
But often it is left to chance which sites can be thoroughly investigated to largely characterise the picture of a whole timespan. Hohen Viecheln became the focal point of research interest under favourable
circumstances: the discovery of several bone points there at the beginning of the 1950s fell together with
the establishment of the Museum of Pre- and Early History in Schwerin (out of the former Department
of Prehistory at the State Museum) which was also responsible for the preservation and care of field
monuments in the three northern districts of the GDR.
The ambitious museum director, Ewald Schuldt, had already gained reputation through his excavations of the Slavic ring wall island near Teterow, and he was looking for a suitable site for another research project. Due to the very good preservation conditions at the site, Hohen Viecheln promised, in
addition to the spectrum of artefacts known from other places, a substantial organic inventory. The wellpreserved animal bones were expected to shed light on game species and hunting strategies. Furthermore, important results were expected concerning chronology and environmental changes. These hopes
were not disappointed: Hohen Viecheln has become, alongside Duvensee, one of the most important sites
for Mesolithic research, and research there has inspired further excavations, e.g. at Friesack or Rothenklempenow.
Hohen Viecheln is still one of the legendary archaeological sites in Mecklenburg-Western Pomerania,
even if it no longer stands alone. Thanks to intensive voluntary archaeological surveys the number of
Mesolithic sites has increased significantly; and several of these may have a potential similar to that of
Hohen Viecheln. But not only distribution maps have changed during the last years, but also the possibilities of archaeological research. Therefore, the idea to have another look at Hohen Viecheln, to challenge
old results and add new ones, suggested itself. I want to thank the German Research Foundation (DFG)
and all project contributors for having made this possible. In this way, Hohen Viecheln will continue to
be an exemplary North German Lowland site of the Mesolithic – a highly interesting time when climate
change, sea-level rise and other changes enforced constant human adaptions to the environment.
Detlef Jantzen
Schwerin, September 2019
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Understanding the bone and antler assemblages
from Star Carr
Ben Elliott, Barry Taylor, Becky Knight, Nicky Milner, Harry K. Robson, Diederik Pomstra, Aimée Little
and Chantal Conneller
Abstract
This paper comments on the bone and antler assemblages excavated from the Early Preboreal site of Star Carr
(North Yorkshire, United Kingdom) between 2004 and 2015. It examines the spatial distribution of osseous
material across the site, and discusses the various depositional processes which have led to their accumulation.
As a previously excavated site, the published literature surrounding Star Carr has presented challenges for the
traditional categories of animal bones, artefacts and osseous manufacturing waste. This paper uses some of the
most high-profile finds from Star Carr, the red deer antler frontlets, as a case study for the examination of these
tensions, and details the ways in which the most recent excavations required a reappraisal of the categorisation
of these artefacts in light of new finds, technological analysis, and experimental replication.

1

Introduction

Since its discovery in the late 1940s, the assemblage of animal bone and antler recorded at Star Carr has
provided a wealth of information on a range of aspects of life in the British Mesolithic. The assemblage
dates to the Early Mesolithic and consists of large quantities of animal bone and antler, as well as a range
of osseous material culture including barbed antler points, bone scrapers and bodkins, and the famous
red deer antler frontlets. These had been deposited, along with a large assemblage of worked flint, into an
area of reed swamp at the edge of the palaeo-Lake Flixton, and were thought to represent a small, lakeside camp (Clark 1954).
Analysis of the assemblage allowed Clark, one of the original excavators, to determine the character
and economic basis of Star Carr, and provided new information on aspects of Early Mesolithic material culture (Clark 1954; 1972). In the years that followed, subsequent generations of archaeologists
have used the assemblage to reinterpret the site (e.g. Legge/Rowley-Conwy 1988), investigate aspects
of Mesolithic technology (Elliott/Milner 2010), explore depositional practices (Chatterton 2003;
Conneller 2003), and debate the relationship between humans and animals (Conneller 2004).
However, some aspects of the Star Carr assemblage remained poorly understood. In particular, the
lack of detailed spatial and contextual information from Clark’s excavations has made it difficult to
determine the forms of activity through which the material had been deposited or the environment
into which deposition had occurred. Moreover, since the mid-1980s it has become increasingly obvious that the material Clark recorded is far from typical of local Early Mesolithic faunal assemblages.
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Excavations at other Early Mesolithic sites in the area have failed to record anything like the same quantity of animal bone, antler, or osseous artefacts (Conneller/Schadla-Hall 2003), whilst work at Star
Carr itself showed that the assemblage was very different to the faunal material deposited at other parts
of the site (Mellars/Dark 1998).
Between 2004 and 2015 new excavations were carried out at Star Carr. These included large-scale,
open area excavations that incorporated the area investigated by Clark as well as the adjacent lake edge
deposits and dryland parts of the site. During this work a large assemblage of bone, antler, and osseous
material culture was recorded from a range of contexts, including previously undisturbed deposits between two of Clark’s trenches that contained a continuation of the large assemblage of bone and antler
recorded in the 1940s. Analysis of the assemblages from the site has allowed us to develop a more nuanced
understanding of the economic and technological practices through which they were generated, and the
processes through which this material was deposited.

2

The Star Carr faunal assemblage

Clark recorded over 1000 fragments of animal bone and over 200 pieces of antler during his excavations
at Star Carr. This material was analysed by Fraser and King, in what was one of the first comprehensive
zooarchaeological studies in Britain. Their work showed that the assemblage was made up of a range
of species, including large and medium ungulates, smaller fur bearing mammals, and birds. Of these,
estimates of the number of individual animals represented by the assemblage showed that red deer and
roe deer were the most abundant, with smaller numbers of elk, aurochs, beaver, and wild boar. Based on
the presence of unshed red deer antler, Fraser/King (1954) argued that these animals must have been
hunted and killed during the late winter, whilst the presence of shed antler indicated that people must
have remained in the area to collect this during the spring.
During the late 1970s a series of publications demonstrated that the original analysis of the faunal
assemblage, and the conclusions drawn from it, were flawed. In their initial analysis Fraser/King (1954)
had used both shed and unshed red deer antler to calculate the MNI of the species and the time of
year the animals were killed. However, in a reassessment of the published data, both Caulfield (1978)
and Jacobi (1978) showed that antler was overly abundant in relation to post-cranial elements of these
species, and had probably been brought to the site as raw material. As such, the numbers of animals
killed at Star Carr, and the season that the site was occupied were potentially incorrect.
In the 1980s Legge and Rowley-Conwy undertook a comprehensive re-analysis of the faunal assemblage (Legge/ Rowley-Conwy 1988). They identified some of the aurochs remains as elk, and calculated new MNIs for the main mammalian species which disregarded shed and unshed antler. Using
tooth eruption data to establish the age at death of the younger individuals, they argued that most of the
animals had been hunted and killed in the summer, with only one individual (a juvenile elk) killed at a
later time in the year. This re-analysis also showed that the assemblage was incomplete, and that parts of
the bodies of the principal prey animals were either poorly represented, or absent. Drawing comparisons
with body-part representations recorded from ethno-archaeological studies, they suggested that Star
Carr may have acted as a hunting camp, and that some of the missing material had been taken away to
residential camps at other locations in the landscape.
2.1

The 2004–2015 faunal assemblage

Over 2400 fragments of animal bone and antler were recorded during the recent excavations, of which
almost 500 were recovered from the flotation and wet sieving of the fills of archaeological features.
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Fig. 1. Distribution of animal bone and antler from the dryland area of the site (shaded grey). The area investigated by Clark is
outlined on the left of the plan, and the three structures are shown as circles.

Sixteen species are represented in the assemblage, of which four (wild cat, field vole, northern pike, and
European perch) were not recorded by Clark and represent additions to the site resource spectrum.
The relative proportions of the different species are similar to those recovered during the original excavations, both in terms of the numbers of fragments and the calculated MNIs (minimum number of
individuals). In particular, there is a predominance of red deer followed by roe deer, elk, aurochs, beaver,
and wild boar, whilst the remaining smaller mammals and birds are all represented by small quantities of
material representing a single individual.
In terms of the new species that are represented, perhaps the most important are those of fish. Their
absence from the assemblage recovered in the initial excavation led Clark to argue that the site must
have been abandoned in the summer, the time of year when fish such as pike were being caught at other
European Mesolithic sites (Clark 1954). Subsequently Wheeler argued that fish populations may have
been absent from the lake entirely due to the difficulties of colonising the area in the Early Mesolithic
(Wheeler 1978). In fact, their absence appears to have been the result of recovery practices, and in particular the lack of sieving during Clark’s excavations. 21 fish remains have now been identified of which 19
were recovered from sieving. These specimens mostly consist of teeth and fragments of vertebrae or ribs.
Of the total assemblage two could be identified to species (northern pike and European perch), whilst a
further three were identified as Esox lucius/Salmonidae (which includes salmons, trouts, chars, and whitefishes) and eight as Cyprinidae (which includes the largest taxamonic group of freshwater fish from the
British Isles, including carps and minnows). These remains are complemented by the discovery of fish
processing polish on two pieces of struck flint, providing the first clear evidence of fishing as part of the
economy of the site (Robson et al. 2016).
The faunal material was recovered from two principal contexts, the dryland area of the site and the
adjacent lake edge wetlands (including the area investigated by Clark). The material from the dryland
made up just over a quarter of the entire assemblage, and was focused around two areas where post-built
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Fig. 2. Distribution of animal bone and antler from the wetland area of the site (shaded white). The area investigated by Clark
is outlined on the left of the plan.

structures were recorded (Fig. 1). Unfortunately preservation in this area was very poor, and only half of
the specimens could be identified to species or element. However, the nature of the identifiable material
was consistent with the butchering and processing of whole (or substantial parts of) animal carcasses,
mostly cervids and aurochs, as well as the working of bone and antler into artefacts.
Over two thirds of identifiable specimens were fragments of limb and podial elements, generally
found in a disarticulated state, along with smaller quantities of vertebrae, pelves, crania, and mandibles.
Almost a fifth exhibited evidence for deliberate breaks, though given the poor preservation the overall
figure was probably substantially higher. Most of these were spiral fractures and percussion breaks, which
probably resulted from the extraction of marrow or fat, though some limb elements showed evidence for
longitudinal splitting, possibly resulting from craft activities. In several places, discrete scatters of material were recorded, including collections of vertebrae and limb bones, and limb and podial elements,
which probably represent individual episodes of butchery and processing. Overall, however, there was
little evidence for any spatial patterning that could represent areas of butchery or craft specialisation.
The faunal material from the wetland deposits can be divided into three assemblages, each representing different forms of activity and deposition. The first consisted of a relatively diffuse scatter of bone
and antler that lay across much of the lake edge area (excluding the area investigated by Clark), and
which had accumulated throughout the duration of the site’s occupation (Fig. 2). This consisted largely of
limb and podial elements, with smaller quantities of material from torsi and crania, and had been generated through the butchery and processing of larger mammals, notably red deer, and the working of red
deer antler. Some of the limb and podial elements occurred as small, semi-articulated assemblages. These
had been generated through the dismemberment and processing of the lower limb, the discard (whilst
still articulated) of the bones of the ankle and the phalanges, and in some cases the removal of the metatarsal or metacarpal. Similar processes were probably responsible for the formation of the remainder of
the assemblage, which consisted of disarticulated limb and podial elements. Over 40 % of these elements
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(over 60 % of the long bones) exhibited deliberate fractures and
breaks such as spiral fractures, percussion breaks, and longitudinal
splitting, probably deriving from butchery and dietary processing.
The second assemblage occurred as a more discrete scatter of
material within the wetlands, and represented the deposition of
either whole animals or complete parts of animal bodies into the
lake during a very early stage of the site’s occupation. The assemblage consisted of four near-complete, semi-articulated limbs (the
left and right forelimbs and shoulders, and two left rear limbs),
vertebrae (including partially articulated thoracic vertebrae), a
complete and partial pelvis, and fragments of the mandible, as
well as two frontlets, and a skull. This material was found in close
association with a second skull (of a juvenile male elk), and several
barbed antler points. Three of the red deer limbs and the thoracic
vertebrae lay in their correct anatomical positions in relation to
each other, and could represent the deposition of a complete carcass (the remainder of the body having been moved through postdepositional processes), after which parts of other bodies (limbs Fig. 3. Part of the faunal assemblage
discovered in the baulk between Clark’s
and heads) were placed in the same area (for a full discussion of
trenches.
these practices, see Milner et al. 2018). Alternatively, whole limbs
and parts of the torso of several animals were placed into this part
of the lake, along with skulls (of both red deer and elk) and frontlets.
The final assemblage represents the material from an area of preserved deposit in one of Clark’s baulks.
Overall, this assemblage consisted of a very dense concentration of heavily processed animal bone that
had been deposited into a discrete area at the edge of the lake (Fig. 3). The radiocarbon dating indicates
that this occurred over a relatively short period of time, no more than 145 years, probably significantly less. Much of the assemblage represents the waste from the butchery and dietary processing of large
mammals (red and roe deer, aurochs, elk, and to a lesser extent wild boar) and the working of red deer
antler. Long bones (including metapodials), phalanges, mandibles and, to a slightly lesser extent, pelves
of these species show particularly high incidences of deliberate fractures and breaks, and were probably
being processed for marrow or fat. There is also evidence for the deliberate fracturing of the mandibles of beaver to extract the incisors, and for the breakage of the limb elements of birds, possibly for the
manufacture of beads. For the larger mammals there is little indication that particular parts of the body are
under-represented, and the overall character of the assemblage is consistent with the butchery of complete
animals. The situation may be different for the smaller animals (such as wild boar and beaver), which have
a less even representation of elements. However, given the highly processed nature of the assemblage, it is
very possible that the missing elements are represented by unidentified fragmentary material.
2.2

Worked antler and bone

Clark’s excavations at Star Carr recovered an extensive assemblage of worked antler, and a lesser quantity
of worked bone. These included 191 uniserial barbed points made of red deer antler, 102 red deer antlers
(94 of which showed signs of working), 115 removed red deer tines, five red deer antler ‘blank’ splinters,
a socketed red deer beam, six elk antler mattocks, an elk antler hammer, an elk scoop, and 21 red deer
antler frontlets. Worked bone was less common, consisting of eight elk lateral metacarpal bodkins, two
elk metapodia which had been longitudinally split, eleven aurochs metapodial scraping tools, 13 pieces
of aurochs metapodial working waste, a possible bird bone bead and two perforated animal teeth.
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Of this material, the most renowned by far are the worked red deer antler frontlets, or headdresses
as Clark interpreted them. 21 of these were identified by Clark (1954), consisting of the frontal and
occasionally the parietal bones of the skull, as well as the pedicles and antlers to varying extents. Eleven
of the artefacts had been artificially perforated through the parietal bone. In the cases where the antler
remained intact, the majority of the circumference of the antlers and tines had been removed via the
groove-and-splinter technique, and the spongy core tissue removed to leave a thin strip of antler. Clark
(1954, 168) also noted the removal of the burr on the inner aspect, and the retention of the burr on the
outer aspect.
As Clark’s definitions suggest, the artefacts classed as frontlets are actually highly variable. In regard
to antlers, some have considerable lengths of beams and tines still intact, whilst others have just stumps
remaining. The portion of skull still attached varies significantly with some featuring frontal and parietal
bones, with others represented by a single frontal bone and pedicle. Details of this variation are given
in a schedule of artefacts, but are not reflected in the original publication of the Star Carr finds, which
illustrates only the more intact artefacts (Clark 1954).
Clark’s interpretation and discussion of the frontlets helped to propel them to international prominence (e.g. Conneller 2004; Clark 1972; Scarre 2013). The reduction of the antlers would have
served to lighten the objects, whilst he noted smoothing of the internal surfaces of the braincase in a
small number of instances which suggested they were prepared for wearing. The perforations were seen
by Clark as evidence for the attachment of webbing or strapping. These factors led him to conclude with
confidence that these were pieces of headgear (Clark 1954, 172).
Having argued for their role as headgear, Clark (1954, 174) went on to present two alternative hypotheses regarding their function. The first of these is to suggest that the frontlets might have been worn
as a hunting disguise, to allow hunters to approach deer. This suggestion is supported by ethnographic
accounts from North America (Boas 1964) of hunters using sets of antlers to lure deer. The second is that
they formed part of a costume for a ritual dance. Clark cites the occurrence of red deer antlers in Late
Mesolithic burial contexts at the French sites of Téviec and Hoëdic, and Upper Palaeolithic depictions of
dancers in animal costumes, as well as ethnographic examples of shamanistic groups from Eurasia who
wear similar costumes.
2.3

New finds from the 2004–2015 excavations

The 2004–2015 excavations have recovered further evidence for the working of animal bone and antler
at Star Carr. Of this, worked antler is the most common, with twelve modified red deer frontlets, 33 red
deer antler barbed points, 108 pieces of worked red deer antler, 47 removed red deer antlers tines, four
red deer antler ‘blank’ splinters, an elk antler mattock, and a possible elk antler mattock preform. Worked
bone was less represented, consisting of an elk lateral metacarpal bodkin, an aurochs metapodial scraping tool, 13 longitudinally split red deer metapodia, two longitudinally split roe deer metapodia, five
longitudinally split red deer long bones which were unidentifiable to element, and a cervid bone barbed
point. Detailled analysis of this material has been carried out in collaboration between traceologists,
zooarchaeologists, and microwear specialists, to present a holistic interpretation of the complex and
overlapping processes which have produced butchery waste, osseous techological debitage, and artefacts
at Star Carr (Elliott et al. 2018).
Discovery of further examples of anthropogenically modified red deer crania have posed a number of
new questions concerning their relationship to Clark’s ‘frontlets’. A clear pattern in the working of these
crania began to emerge during excavation. This pattern was confirmed during post-excavation analysis,
with the full assemblage, once brought together for study, being noted for its striking similarities, with the
consistent absence of maxilla, dentition, or nasal bones (Fig. 4). It might be argued that the absence of the
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Fig. 4. Modified red deer crania from the 2013–2015 excavation at Star Carr.

fragile nasal bones could be attributed to taphonomic factors, and as such the recurrent form of the crania
is a product of post-depositional processes rather than human action. However, the recovery of deer
crania missing the nasal bones, dentition and jaws from areas of the site which exhibit exceptional levels
of organic preservation, which do not appear to be trampled or subject to other taphonomic damage,
and from which other small, fragile bones such as fish and bird bone fragments were found, confirms
that these crania were deposited in this specific form.
These modified deer crania vary in form beyond the extent of the artefacts discussed by
Clark, and thus present some challenges in drawing typological affinities. One has been produced on the skull of a female deer, and so lacks the pedicles, burrs, and antlers. This is crucial, as
Clark’s definition of the frontlet artefacts relies on the modification of the burrs and the working of
the antlers. As such, under his scheme, female deer skulls cannot be used to produce frontlets.
And yet a female deer skull recovered (Fig. 4, bottom row, central) from Star Carr in the recent excavations showed similar patterns of modification with the removal of the nasal bones, maxilla and dentition.
Further to this, other male skulls appear to have been modified after being killed in the spring, having
shed their antlers. Again, under Clark’s classification these could not be considered as frontlets due to
their lack of antlers.
A closer revision of Clark’s published discussion of the frontlets indicates that he struggled with a
typological definition for the modified red deer crania himself. Within the interim excavation reports,
Clark (1949) initially notes the occurrence of modified red deer skulls, stating that eight of the nine
recovered in the 1949 season had been worked. These included a parietal which had no frontal bones
attached, but which had been perforated. The frontlet ‘artefacts’ are discussed again within the initial
interim faunal report, which lists: ‘Cranial portions of two stags and one hind, three occipital fragments,
five frontlets with antlers severed obliquely close to the burr and with artificially perforated parietals, and
one parietal portion with a similar perforation’ (Clark 1949) as the sum of red deer crania from the first
season of excavation.
Clark (1950) lists a further six recovered during the 1950 excavations, two of which were represented
by perforated parietal bones, frontal bones, and worked antlers. The remaining four consisted of frontal
bones with worked antlers but no parietals. Clark also notes variation in the preservation of these pieces,
with some having their brow tines retained in antiquity, but which had not survived to the present day.
425

However, this picture is clouded somewhat by the reference to red deer skulls within the second interim
faunal report. This lists eight worked frontlets as being excavated in 1950, and a further two ‘half ’ frontlets (presumably representing a single frontal bone, pedicle and antler). These were recovered alongside
two female skulls, four males with shed antlers, one with unshed antlers, and the frontal bones and attached antlers of a young red deer in its first year, with unworked antlers. This last specimen is illustrated
and captioned ‘frontlet’.
Clark also uses this interim report to lay out his initial interpretations, with the reduction in antlers
lightening the skulls and the perforations allowing for the objects to be strung or suspended. Clark dismisses the idea of suspension for display based on the attention that seems to have been paid to reducing
the weight of the artefacts.
Clark’s full site monograph lists 21 artefacts within the frontlet group, with a further five artefacts (one
of which was a half frontlet) being presumably recovered during the 1951 excavations. Yet, again, discrepancies exist between the descriptions of this material within the faunal report. Fraser/King (1954)
list two female crania, three male crania with shed antlers, one male cranium with one shed and one
unshed antler, six occiputs, sixteen worked frontlets, three halves of worked frontlets, and one incomplete parietal, probably from a worked frontlet. It is therefore unclear from the final publication what is
being classed as a frontlet, and if pieces are not included within this group, it is unclear as to how they
are being interpreted. This key discrepancy in the interpretation of artefacts cited as the earliest evidence
for religious practices in the European Holocene (Scarre 2013) has never been questioned before, and
as such is worth highlighting specifically within this context. This confusion is also apparent in the postexcavation archiving and curation of the frontlets, with the majority being given to the Natural History
Museum, alongside the other faunal remains, but the majority of the other artefacts from Clark’s excavations given to the Cambridge Museum of Archaeology and Ethnography (Milner et al. 2013).
Bearing in mind this lack of clarity, the decision was taken to approach the newly excavated red deer
crania from a technological rather than typological perspective. Whilst their form varies considerably,
there may be ways in which the crania have been treated and worked which aid their definition. A technological approach might also help to distinguish unfinished or partially worked examples within the assemblage, which a more typological approach would otherwise dismiss. Within the wider context of the
site and its archaeology, bone and antler working debitage is well-represented at Star Carr, indicating the
deposition of working waste products in the wetland areas; and as such the presence of partially finished
frontlets or waste products might not be unexpected.
To pursue this further, a traceological analysis of a large and relatively well-preserved frontlet (which
would have been classified as such under Clark’s definition) was undertaken in 2013, and from the results of this a series of experiments designed to establish the methods used to produce the artefact and
the specific working marks identified during the analysis. The details of these experiments are described
elsewhere (Little et al. 2016), but in sum it is important to note that, following the trialling of several
methods of skull reduction, only one method created similar controlled, level edges and scalar flaking
removal scars around the retained edges of the crania. This method involved skinning the deer head,
covering the desired areas in damp clay, heating the fleshed head in a hearth for several hours and then
removing the exposed, charred bones of the face and lower crania using light percussion with a hammerstone. Reduction of the skull was carried out in several phases, with the clay being replaced and the
partially reduced head being placed back into the hearth several times throughout the process.
Although the preservation of the modified deer crania varies, and thus makes the identification
of well-defined working marks and surface detail difficult across the assemblage, the insights gained
from these experiments can be used to further our understanding of the frontlets from Star Carr. If this
particular method of skull reduction is taken as the defining feature of these artefacts, it is possible to
consider a wider range of objects which includes male and female red deer skulls, male skulls with antlers
426

Fig. 5. Unshed red deer antler debitage 116569 and half frontlet 113732 (illustrations C. Watson).

that have been reduced to stumps, and male skulls with shed antlers. The occurrence of male and female
skulls which had the facial bones removed, but with the bones of the braincase either intact or partially
removed, can also be interpreted differently in light of these experiments. These cases could represent
deer heads which had started to be worked, but not fully finished before being deposited into the lakeedge wetlands.
If this method of skull working is considered a defining feature, it is worth considering the other patterns of formal variation evident across the assemblage. Although Clark states that in the cases where the
parietal bone is retained, frontlets are always perforated, this does not seem to be the case with the newly
excavated material. In the instances where the braincase has been reduced, eight items have at least part
of the parietal retained. Yet only one of these has been artificially perforated, and in a position not noted
on any of Clark’s frontlets (posterior to the orbital arches).
In the instances in which antlers were present, the extent to which they were reduced varies considerably. Some antlers have over 24 cm of the beam left intact (Clark’s AF18), or the complete length of
the brow and bez tines retained. Others are completely reduced to scooped-out stumps of antler barely
extending above the pedicle. However, despite this variation, the manner of working is remarkably consistent. The groove-and-splinter process has been applied to both the tines and beam to reduce the majority of the circumference of the outer antler. The remaining spongy core tissue has then been removed, to
leave a hollowed out, thin strip of outer antler remaining. The consistency to which this is applied in the
antler working of the frontlets is notable, and contrasts with the large quantity of shed and unshed red
deer antler beams which have been worked via the groove-and-splinter process, solely to provide ‘blanks’
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Fig. 6. Intact red deer skull and replica frontlet suspended in various arrangements.

for the production of other forms of material culture (namely uniserial barbed points). Further to this,
the patterns of burr working which Clark notes are also consistent in the recently excavated material,
with the inner aspect of the burr being removed and the exterior aspect retained.
These factors help to distinguish ‘half frontlets’ from unshed groove-and-splinter debitage, which
despite having similar anatomical elements present (the burr, pedicle and fragments of attached frontal
bone) lack the scooping of the spongy tissue or any modification of the burr (Fig. 5). So the presence
of antlers on a deer head appeared not to determine whether or not it would be worked further into an
artefact, yet when they were present they were worked in a particular way which was distinct to the more
regularly practised groove-and-splinter working.
Having focussed on the methods used to manufacture these artefacts as a means to define them,
obvious questions remain regarding their function. The experiments conducted in recreating a frontlet
demonstrated conclusively that the levels of work and skill invested in the creation of these artefacts went
way beyond those required to efficiently extract the usable materials of hide, sinew, grease, brain, muscle,
and antler from a red deer head. As such, it seems rather far-fetched to suggest that this method of skull
reduction is indicative of butchery waste. Furthermore, the occasional actions of perforation and the
hollowing out of antler core tissue are actions totally unrelated to the extraction of raw materials.
Another suggested use for the Star Carr frontlets is for the suspension from trees or on posts. A simple
set of experiments was carried out to investigate these hypotheses at the York Experimental Archaeology
Research (YEAR) Centre. Using simple linden bast fibre cordage, attempts were made to suspend an
unmodified male red deer skull and the replica frontlet produced in earlier experiments on a birch tree
trunk, on top of a wooden pole, and between two birch trees. These experiments confirmed that both the
unmodified and modified deer crania could be successfully suspended in all three scenarios (Fig. 6). This
form of argument does not ‘disprove’ that these artefacts were ever suspended or displayed in the manner suggested previously. However, it was concluded that for this purpose the working of the frontlets
was unnecessary: unworked deer skulls with no perforations, reduction of braincase and facial bones or
working of antlers were just as easy to suspend as the ‘finished’ frontlets.
Alongside these experiments, attempts were also made to secure the replica frontlet to a human head
using cordage and a folded piece of tanned, soft leather. The frontlet was placed on top of the packing,
on top of the wearer’s head. Cordage was passed through the perforations and the nutrient foramen of
the supraorbital fossa, and below the wearer’s chin. A further piece of cordage ran from the perforations
around the back of the wearer’s head. This made the frontlet secure enough to allow free movement on
both a male and female wearer (Fig. 7).
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These experiments are preliminary in their nature, and again
their results should be interpreted cautiously. Further work is required to investigate the effect that variation in the position of the
perforations has on the ability to be secured, and how a more sophisticated form of packing and support might help to better secure the object to the wearer’s head. Attempts also need to be made
to secure a frontlet which lacks perforations. In addressing these
questions, more specialist forms of knowledge also need to be accessed. Archaeologists lack much of the detailed understanding
of textile properties, balance, and costume mechanics to create
sophisticated composite headgear of the kind represented within
the ethnographic record, and as such further experimental work
would benefit greatly from interdisciplinary collaboration in this
regard.
Further consideration for this new definition of frontlet artefacts at Star Carr relates to the formal similarities between both
red and roe deer cranial elements from the site. Of the six roe deer
crania recovered 2004–2015, five show similar patterns of frag- Fig. 7. Replica frontlet secured to the
head using packing and cordage.
mentation, with the maxilla, mandibular and nasal bones removed
and the frontal and parietal bones retained. In addition to this,
several of the roe deer crania were recovered in close association
with red deer frontlets, such as the two found underlying 115876
(Fig. 8).
However, in comparison to the red deer crania the preservation of the roe deer crania is markedly
poor, preventing the direct identification of working marks. As such, the evidence for human modification of these pieces is scarce, and there is also more variation within the portion of the braincase retained.
There are also differences in size between the red deer frontlets and roe deer crania, which suggest that
they could not have functioned in precisely the same ways, with the roe deer skull and braincase being
considerably smaller and more curved than that of a red deer. So as these similarities cannot be positively
demonstrated on typological or technological grounds, it remains a tentative link based on anatomical similarities. Yet their concentration around Clark’s area of excavation and proximity to the locus of frontlet
deposition, as well as the elements retained in their deposited form, suggest that there may be some links
between these materials. Additionally, it should be borne in mind that the finished frontlet ‘artefacts’
may have been composite in their form (possibly featuring more complex arrangements of packing and
cordage than shown in Fig. 7). Differences in size and shape of roe deer frontlets in comparison to red
deer frontlets may be mitigated for within the superstructure of the finished artefact. As such, the reduced roe deer crania may be associated with the same patterns of deposition as the red deer frontlets,
and share some formal similarities which may suggest some overlap in meanings and function.

3

Conclusions

Analysis of the faunal and worked osseous assemblages from the 2004–2015 excavations at Star Carr has
significantly furthered our collective understanding of human activity at the site in the Early Preboreal.
A key theme within this more developed understanding is deposition: the social, economic, and taphonomic processes which brought such a varied collection of animal remains together and into the archaeological deposits at the site, and through which economically and spiritually entangled relationships
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Fig. 8. Antler frontlet 115876 (highlighted in red), and two roe deer
skulls (green) with antlers attached.

were expressed. This theme
runs through the archaeology
of Northwestern Europe more
generally during the Preboreal
(Overton/Elliott 2018; Sørensen et al. 2018), and is an
emerging topic for further research.
The recent excavations
have improved our understanding of spatial deposition, and
through stratigraphic, large-scale excavation and 3D finds recording, have enabled the identification of
the spatial extents of several distinct processes within both wetland and dryland areas of the site. Inextricably linked to this, the extensive programme of AMS radiocarbon dating and Bayesian modelling has
begun to pick apart the chronological relationships between these processes. As a consequence, this has
furthered our understanding of how various factors driving the deposition of animal remains changed
throughout the site’s occupational history.
Finally, the in-depth discussion of one particular artefact type, the red deer frontlets, serves as a casein-point for the consideration of technology within our understanding of depositional processes. Here
we highlight some of the discrepancies in the ways red deer frontlets have previously been defined, and
the challenges these pose for the interpretation of more recent finds. The complexities in interpreting
partially made, finished, used, and damaged artefacts at the site more generally have been discussed elsewhere (Elliott/Milner 2010; Taylor et al. 2017). A more detailed appreciation of the ways in which
these artefacts were being made has allowed formally diverse material to be considered as a collective.
This in turn generates new insights concerning the deposition of these particular types of artefact, with
both ‘finished’ (although possibly disassembled, if once part of a composite object) and unfinished artefacts being deposited within the wetland areas of the site.
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