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Abstract

This contribution presents the status quo of research on the Final Palaeolithic occupation of Schleswig-Holstein. Over
the last two decades new insights became possible based on isotopic, genetic, biostratigraphic, tephrochronologic, and
archaeological analyses. Some of these projects and studies are still on-going. The material on which these analyses
were performed was mainly uncovered during the 20t century. We particularly focus on the chronology and the differ-
ent challenges associated with the Late Glacial record. To do so, we review the radiocarbon dating record of Schleswig-
Holstein and adjacent areas, especially Denmark, including 11 new radiocarbon dates from the sites of Stellmoor and
Meiendorf. At present, in particular, the period of the Federmessergruppen (i. e., curve-backed point industries) appears
poorly represented in this record. This shortage is due to preservational conditions on the one hand, as well as the
often uncertain attribution of osseous single finds to archaeological entities on the other. Hence, a synoptic analysis of
osseous remains of Late Glacial northern Germany and southern Scandinavia is desirable.

The recently introduced partially laminated biostratigraphic lake sequence from Nahe LA 11 contains three cryptic
tephra layers including the first geochemically identified evidence of the Laacher See Tephra in Schleswig-Holstein. The
palynological analysis of this archive interlinks palaeoenvironmental with archaeological research questions. Amongst
other implications, the data provided here suggest a continuity of human and reindeer presence in the area until the
early Holocene. This result lines up with observations of shifting ecological zones throughout the Weichselian Late
Glacial in Schleswig-Holstein.
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INTRODUCTION

At the MONREPOS Archaeological Research Centre and Museum for Human Behavioural Evolution Elaine
Turner and Martin Street represented the well-established field of zooarchaeology to inform us about past
human settlement and land use behaviour (Turner, 2004; Street et al., 2006; Street and Turner, 2013). Their
studies in the Central Rhineland were made possible by the excellent preservation of organic material under-
neath the ignimbrites and pumices of the Laacher See volcanic eruption. The organic preservation further
allowed for the establishment of a reliable chronology of the Late Glacial re-settlement of north-western
central Europe after the Last Glacial Maximum (Street et al., 1994; Housley et al., 1997; Terberger and
Street, 2002; Street and Terberger, 2004; Stevens et al., 2009; Fiedel et al., 2013). With the increasing in-
dustrial exploitation of the Laacher See pumice in the 1950s and 1960s, Late Glacial/Allerad surfaces were
uncovered and thereby revealing archaeological remains from Late Magdalenian and Federmessergruppen
(FMG) contexts which accordingly became a focus of research (Bosinski, 1979; Baales, 2002). Besides the
excellent preservation conditions, these relatively recent discoveries also paved the way to apply modern
standards of excavation, documentation, and archiving. These conditions allowed for some of the most
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detailed insights into the reconstruction of Late Upper and Final Palaeolithic lifeways. Furthermore, the
Laacher See volcano — like many of the volcanic craters in the Eifel volcanic field — has transformed into a
maar lake. Laminated sequences from these natural sediment traps were used to build up a stacked record
of Late Glacial climatic and environmental change, which is in large parts annually laminated (ELSA,; Sirocko,
2016). Hence, for the Late Glacial and early Holocene periods, a detailed vegetation history with relevance
for the wider region was also established (Litt and Stebich, 1999; Sirocko et al., 2016). These high-resolution
records helped to contextualise the archaeological findings of the Central Rhineland. Researchers in other
areas aimed to synchronise their records with these high-resolution archives through the use of archaeo-
logical comparison or by bio- or tephrochronology (Housley et al., 2013). The Laacher See tephra (LST) has
been of particular interest as a short-term chronostratigraphic marker horizon (Litt et al., 2001; Blockley
et al., 2008; Wulf et al., 2013).

Recently, the LST has been geochemically confirmed for the first time in Schleswig-Holstein (Krliger and van
den Bogaard, 2021). In contrast to the Rhineland, research on the Late Glacial in Schleswig-Holstein has
been more or less continuous since the 19™ century, with numerous collections but few excavations and
variable standards of documentation (Schwantes, 1923, 1928, 1933; Schwabedissen, 1944; Taute, 1968;
see below). Hence, to understand the occupation history of the region and attempting to base this on a
solid chronostratigraphic framework, this area offers a large amount of legacy data and all the challenges
that come with it. In the last years, some new analyses were made, especially at the Centre for Baltic and
Scandinavian Archaeology (ZBSA) and in the context of the subproject “Pioneers of the North” of the DFG-
funded collaborative research centre 1266 “Scales of Transformation”. The results allow new insights that
are outlined in the following, with a focus on the Late Glacial chronology of Schleswig-Holstein, supple-
mented with data from adjacent areas.

RESEARCH HISTORY

The excavations of Alfred Rust and his interdisciplinary team in the Ahrensburg tunnel valley in the 1930s,
1940s, and early 1950s (Fig. 1; Rust, 1937, 1943, 1958) provide a first milestone in the Palaeolithic archae-
ology of Schleswig-Holstein. In these campaigns, Palaeolithic organic material uncovered from Late Glacial
lake deposits included the oldest wooden arrows (unfortunately lost during World War Il; cf. Hartz et al.,
2019). Especially the excavations at Stellmoor (Ahrensburg LA 78.1) provided the stratigraphic evidence
that the Hamburgian preceded the Ahrensburgian. Furthermore, these technocomplexes were associated
with the palynologically well-defined bio zones that were (later) named Meiendorf and Younger Dryas (i.e.,
Dryas 3) (Menke, 1968; cf. Krlger et al., 2020) and allowed for a first general chronostratigraphy. Follow-
ing this pioneering work, few systematic excavations of Late Glacial material have been conducted in the
Ahrensburg tunnel valley and in entire Schleswig-Holstein. This research will be shortly presented in the
following.

In the late 1960s/early 1970s Gernot Tromnau excavated different concentrations of Late Glacial archaeo-
logical material on the sandy Teltwisch ridge in the Ahrensburg tunnel valley. This showed the potential
for further excavations of Late Glacial organic material by corings and test trenches in nearby kettle holes
(Tromnau, 1975). Besides Hamburgian and Ahrensburgian material, he also identified two small concen-
trations with FMG material. In the Vierbergen area in the northern part of the Ahrensburg tunnel valley,

1 LA = Landesaufnahme (register of prehistoric and historic artefacts and archaeological sites and monuments of Schleswig-Holstein).
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Fig. 1 Map of northern Germany and southern Scandina-
via during Gl-1c-a with major glacial valleys and drainage
channels indicated (darker green) and sites mentioned in
the text and the tables (map: www.epha.zbsa.eu — Allerad
map with the addition of drainage systems). 1 Ahrensburg
tunnel valley; 2 Lasbek; 3 Nahe; 4 Ludersdorf; 5 Klein Nord-
ende; 6 Eggstedt; 7 Schalkholz; 8 Alt Duvenstedt; 9 Ahrens-
hoft; 10 Klappholz; 11 Endingen; 12 Krogsbelle; 13 Trolles-
gave; 14 Fensmark Skydebane; 15 Bromme; 16 Arreskov;
17 Odense Kanal; 18 Slotseng; 19 Fogense Enge; 20 Tyrsted;
21 Kgge Bugt; 22 Bara Mosse; 23 Hasselberga; 24 Mickels-
mosse (Munkarp); 25 Ngrre Lyngby; 26 Rissen; 27 Melbeck;
28 Grabow 15; 29 Hamelsee; 30 Querenstede.

east of the Borneck site (Ahrensburg LA 76), in 1985 Klaus Bokelmann could not find any archaeological
remains in a 6-7m deep survey trench and hence identified the limits of the concentration of Palaeolithic
sites that he assumed was due to the geomorphology of the Late Glacial landscape (Bokelmann, 1996). In
2008 Ingo Clausen conducted a survey of test trenches and corings (Ahrensburg LA 78.2) to locate A. Rust’s
Stellmoor excavation trenches more precisely and to test if archaeological material was still present and
preserved (Clausen, 2010). In January 2010, most of the Ahrensburg tunnel valley became a “Natura 2000”
conservation area within the EU Habitats Directive (92/43/EEC) and the accompanying management plan
prohibited any further penetration into the ground. However, in the context of the planned expansion of the
railway line S4 through the Ahrensburg tunnel valley, further test pits and trenches on the mineral soils near
Stellmoor (Stellmoor-Lusbusch, Ahrensburg LA 105, 160, 162, and 187), around Meiendorf (Ahrensburg LA
79 and 140), and into the Hamburgian area of the tunnel valley became possible in summer 2015 (Clausen
and Guldin, 2016, 2017). These identified the limits of the accumulation of Late Glacial sites around Meien-
dorf, which was almost congruent with the modern border of the federal states of Schleswig-Holstein and
Hamburg. Furthermore, corings in Late Glacial lake sediments south of Stellmoor (Ahrensburg LA 187-191)
revealed the preservation of bone and antler material in an area larger than hitherto known. New palyno-
logical samples were taken during these efforts (Kriiger, 2015) and, most importantly, Sascha Kriger could
obtain access to the archival data of the region collected by Hartmut Usinger.

Outside the Ahrensburg tunnel valley, Hermann Schwabedissen’s work in 1948 at the site of Rissen 14/14a
to the west of Hamburg, where an Ahrensburgian horizon was underlain by a FMG horizon, clarified the
chronostratigraphic sequence of the northern German Final Palaeolithic (Schwabedissen, 1954): The Ham-
burgian present during the Meiendorf period was followed by the FMG during the Allergd period and in
turn was followed by the Ahrensburgian during the Dryas 3. In 1959, Wolfgang Taute excavated typical
Ahrensburgian material associated with long and large blades in Eggstedt (LA 50), but only some material
was recovered in situ as previous amateur excavations had disturbed the area (Taute, 1968). In 1960 he
excavated Ahrensburgian material including a few faunal remains in an area of the Lieth Moor near Klein
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Nordende (LA 2; Taute, 1968). South-west of this site, K. Bokelmann and the amateur Alfred Rasmussen
uncovered several concentrations of FMG and faunal material in the 1970s (Klein Nordende LA 37: Bokel-
mann et al., 1983). In 2013, Ingo Clausen and Annette Guldin tested an area north-west of this and west
of W. Taute’s site because — over the course of several decades — collectors had reported (mainly) Ahrensbur-
gian artefacts from there, and geologists had reconstructed Late Glacial wetlands in the vicinity. However,
only fragmented stratigraphic sequences were found that showed significant movement of sediment due to
various natural processes such as water level changes or cryoturbation. This was explained by the very com-
plex geomorphological situation in the region that often included significant changes over short distances.
Furthermore, in 1970 another Hamburgian site was rescue excavated in a single day by A. Rust and G. Trom-
nau at the limits of a gravel pit near Schalkholz (LA 116; Tromnau, 1974). Nearby, Volker Arnold found a
partially destroyed FMG concentration (Schalkholz LA 65) that was also uncovered in a rescue excavation
by K. Bokelmann and Dieter Stoltenberg in late 1975 (Bokelmann, 1978). From the mid-1980s to the early
1990s I. Clausen and Sénke Hartz — excavating near Alt Duvenstedt — uncovered a total of nine Late Glacial
concentrations of lithic material that in some cases centred around a still identifiable hearth (Clausen and
Hartz, 1988; Clausen, 1995, 1996a; Kaiser and Clausen, 2005). Most assemblages were attributed to the
FMG but two were of a very early Ahrensburgian origin (Clausen and Schaaf, 2015). In the mid-1990s two
sites with Hamburgian material were excavated at Ahrenshoft in the context of a renaturalisation program
(Clausen, 1997). Especially the site Ahrenshéft LA 73 has major relevance for the Late Glacial chronology
as, for the first time, a horizon containing an inventory dominated by classic Hamburgian shouldered points
was overlain by a horizon with mostly Havelte tanged points. Palynological analyses further showed that
both horizons were deposited at different stages within the Meiendorf period (Usinger, 1997). In 2008
Mara-Julia Weber extended the excavation area at the Havelte concentration Ahrenshoft LA 58 D (Weber
et al., 2010). Finally, the most recently identified area of finds is situated around the north-western outlet of
the modern Lake Itzstedt where Thomas Poelmann had collected Ahrensburgian and Hamburgian material
since 1986 (Nahe LA 11). In 2003, I. Clausen made some test trenches in the wetlands of the present-day
Ronne valley and found some faunal material dominated by reindeer (Weber et al.,, 2011; Wild, 2017).
I. Clausen’s work was complemented by 68 sediment cores that H. Usinger took along and across the val-
ley. The results of these corings helped S. Krliger to identify the basin of a former incision lake (palaeolake
Nahe) and to locate the currently best Late Glacial environmental archive of Schleswig-Holstein. This was
cored in October 2017 (Dreibrodt et al., 2021; Krtger, 2020; Kriger and van den Bogaard, 2021; Kriger
et al., 2020). In addition, H. Usinger has left a large archive of palaeoenvironmental information from his
coring campaigns in different locations throughout Schleswig-Holstein. This material is currently under
revision.

In summary, most excavated sites with Late Pleistocene archaeology are clustered in seven find areas: the
Ahrensburg tunnel valley, Rissen, Klein Nordende, Nahe, Alt Duvenstedt, Schalkholz, and Ahrenshoft. There-
fore, most research was focused on these areas, making predictive modelling across most of Schleswig-Hol-
stein rather difficult (Hamer et al., 2019). Furthermore, in total very few pieces of faunal material were
found after the Ahrensburg tunnel valley excavations of the 1930s to 1950s, no further wooden artefacts
could be detected. In addition, some mostly single faunal remains were collected during different dredging
works. Hence, the material from A. Rust’s excavations remained the most relevant assemblages and have
been re-analysed on different occasions (Grgnnow, 1985; Bratlund, 1990, 1996; Weinstock, 2000a, 2000b;
Pasda, 2009; Wild, 2020). In contrast to the Central Rhineland, a documentation record that allows each
artefact to be located precisely within the site is mostly missing; this is partially due to the excavation stand-
ards at the time and partially due to difficult excavation circumstances underneath the groundwater table
(cf. Slotseng; Wild, 2020). The exclusive preservation of organic material in discard zones or as single finds

436 S.B. Grimm et al. - Late Glacial Occupation of Northern Germany and Adjacent Areas



from waterlogged contexts makes the approach to understanding the occupation history and settlement
behaviour through zooarchaeological analyses for the Final Palaeolithic of Schleswig-Holstein impossible.
Nevertheless, especially in combination with palynological data, this material allows for further chronolog-
ical considerations. In a few publications, radiocarbon dates from northern German sites were compiled
and re-evaluated, in collaborations including researchers from both MONREPOS and Schleswig (Grimm and
Weber, 2008; Riede et al., 2010; Weber et al., 2011). Based on these and on additional studies and analyses
of the last decade, we will establish a more detailed chronology of the Final Palaeolithic of this region and
discuss human-environment interactions during the Weichselian Late Glacial.

ARCHIVES

As the research history in Schleswig-Holstein encompasses more than 150 years, a wealth of material and
data is known. It can roughly be divided into two categories: on the one hand the actual material that
was collected from surface surveys or during excavations and coring programs, and on the other hand the
documentation and reports of such activities or materials. Archaeological sites in Schleswig-Holstein includ-
ing those of single finds are reported in the register of prehistoric and historic artefacts and archaeologi-
cal sites and monuments of Schleswig-Holstein (Landesaufnahme, see footnote 1). This collection of sites,
their location, reports about their discovery, and description of the identified features and archaeological
material is maintained at the Archaeological State Office Schleswig-Holstein (Archdologisches Landesamt
Schleswig-Holstein: ALSH). The actual archaeological material as well as the documentation that does not
remain with the collector is archived at the State Museum for Archaeology in Schloss Gottorf (Museum fir
Archdologie: MfA). These archives allow queries on authenticity, spatial and chronological attribution, and
different new approaches, but they also require different lines of source criticism. Many of the archaeolog-
ical excavations and collections and/or their documentation do not conform to modern standards. Before
the reliability of the data can be assessed, meticulous comparisons with the old documentation and the
results of modern analytical methods and techniques are necessary so that further information from the
material can be extracted (e.g., GroB et al., 2021; Hinrichs, 2020).

For the identification of potential taphonomic processes and possible palimpsests, more precise documen-
tation of the context and location of artefacts is necessary. However, this is rarely available for older excava-
tions. For instance, A. Rust recorded the spatial position of artefacts in two dimensions only during his later
excavations, and only on a square metre basis (Rust, 1958). Although there are some uncertainties with the
available coarse-grained 2D spatial information, it does allow some testing of the integrity of assemblages
and implications for understanding settlement behaviour (Hinrichs, 2020). A general outline of the stratig-
raphy is also usually given and frequently accompanied by a palynological analysis allowing insights into the
chronostratigraphic development of the site. 3D documentation of artefact positions and of higher resolu-
tion stratigraphic data became standard much later in Schleswig-Holstein, but proved that many of the sites
studied with these refined methods were affected by complex geomorphological processes (Bokelmann
et al., 1983; Kaiser and Clausen, 2005; Wild, 2017).

Usinger's palaeoenvironmental archive — comprising the documentation of analysed stratigraphic se-
guences — includes information on their location, counting sheets of the samples taken from these se-
guences, as well as occasional personal comments. In general, remains of the sediment cores or samples are
preferably stored in cooling chambers, while prepared samples (such as the material from palaeolake Nahe)
are stored in the archives of the respective laboratories.
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RECENT CONTRIBUTIONS TO LATE GLACIAL CHRONOLOGY
AND ARCHAEOLOGY

The general stratigraphic succession of the Palaeolithic archaeological units in Schleswig-Holstein has been
known for over 70 years (see above research history); also, the vegetation history of the region has been well
established for several decades (Usinger, 1985). Yet the biostratigraphic terminology occasionally causes
some confusion and discussion. For the Rhineland, this was settled by the definitions based on the nearby
maar sequences from the Eifel (Litt and Stebich, 1999), whereas in northern Germany and especially in
Denmark the use of the term Balling remained controversial, depending on which part of Iversen’s classical
palynological definition (lversen, 1942) was used: “the first spread of tree birch” in the sense of a “biozone”
(Usinger, 1978, 1985) or “the temperate climatic oscillation that preceded the Allergd” in the sense of a
“chronozone” (Kriger and Damrath, 2020). Hence, in the following the INTIMATE event stratigraphy with
its recognition of Greenland Stadials (GS) and Interstadials (Gl) will be used in a chronozone and event
stratigraphy approach (Tab. 1; Rasmussen et al., 2014). In a recently published article about a sequence
from the Lake Bglling type locality (Krtiger and Damrath, 2020), one of the authors highlighted the problem
of the double characterisation of Balling that was previously addressed (Usinger, 1997; De Klerk, 2004).
Nevertheless, with the new stratigraphy from the palaeolake Nahe, some new considerations about the
development of the biozones in Lower Saxony, Schleswig-Holstein, and southern Denmark became possible
(Kriger et al., 2020). Inter-regional comparison of three high-resolution palaeoenvironmental archives from
these regions showed different onsets, durations, and appearances of woodland phases shifting from south
to north (Krtiger et al., 2020: fig. 7). This puts Schleswig-Holstein in a transitional zone for most of the Late
Glacial, making precise palaeoenvironmental studies accompanying archaeological research important tools
for locating the sites not only chronologically but also ecologically. Furthermore, it indicates that chrono-
and biozones must be clearly differentiated when discussing this area.

The record of palaeolake Nahe comprises a robust age-depth model based on radiocarbon dates, three cryp-
to-tephra layers including the first geochemical finger-print of the LST from the region (Krliger and van den
Bogaard, 2021), and a laminated section covering the period of Gl-1cs3 to Gl-1a (Dreibrodt et al., 2021). The
palaeoenvironmental data from the palaeolake Nahe reflects the developments in southern Schleswig-Hol-
stein with relevant find areas such as the Ahrensburg tunnel valley, Klein Nordende, the immediate sur-
roundings of the palaeolake itself, and the Hamburg area of Rissen. Based on lithological, geochemical, and
palynological data, the Dryas 3 biozone has been bisected in this stratigraphy into an upper, more humid,
and a lower, drier part at around the fallout deposition of the Islandic Vedde Ash (Kriger et al., 2020), a
distinction that was already observed in other archives (Overbeck, 1975; Bakke et al., 2009; cf. Weber et al.,
2011). Although the generally accepted development of the vegetation in Schleswig-Holstein is confirmed
by the palaeolake Nahe sequence, the development within the biostratigraphically defined Allerad period
can be further refined here. Furthermore, the Meiendorf period proves to be more complex than generally
considered. When comparing the onset of these biozones to the onsets in the western German Meerfelder
Maar (Litt and Stebich, 1999) with the chronozones based on the current INTIMATE event stratigraphy
(Rasmussen et al., 2014), we find offsets that can only partially be explained with the successive ecological
reaction to general climatic changes, reflecting the complexity of regional environmental transformations
(Kruger et al., 2020). Yet, the palaeolake Nahe sequence also demonstrates that charcoal particles and
non-pollen palynomorphs (NPPs) can help answering archaeological questions (Krtiger, 2020).

The palaeoenvironmental studies were embedded in the previously mentioned large scale cooperation pro-
ject (CRC 1266), in which also some archaeological and genetic studies were accomplished (Burau, 2019;
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Hamer et al., 2019; Grimm et al., 2020; Hinrichs, 2020). Additionally, a number of dissertations and smaller
cooperation projects increased our knowledge of the Late Glacial in the last decade (Rivals et al., 2020;
Wild, 2020; Wild et al., in press). Results from all these projects are combined in the following overview.

Classic Hamburgian/Havelte Group

The available radiocarbon dates have been discussed in a previous review of the Hamburgian (Grimm and
Weber, 2008). Since then 20 new radiometric results have been obtained in the course of various projects
(Tab. 2). Five additional dates on worked reindeer antler (T2: 15-17, 19-202) confirmed the thus far ac-
cepted dating range for the Meiendorf site (Ahrensburg LA 79) in an early phase of Gl-1e, which cannot be
defined chronologically more precisely due to a radiocarbon plateau during this interval (Wild, 2020). Two
new results (KIA-53517; KIA-53518; T2: 12-13) obtained on petrous bones in the framework of a genetic
study of reindeer confirm this picture and even extend the dating range into GS-2.1, whereas a third one
(KIA-53519; T2: 21) prolongs the range to mid-Gl-1e (cf. Tab. 1), which corresponds to the occupation
of the neighbouring Poggenwisch site (Ahrensburg LA 101 and 137; Wild, 2020). The genetic study con-
siderably enlarged the radiocarbon record for Stellmoor by seven new dates (T2: 3-9), which, when cali-
brated, show a similar distribution to the dates from Meiendorf. Another five measurements were made on
reindeer bones attributed to the classic Hamburgian sites of Stellmoor (n = 3) and Meiendorf (n = 2), but
produced dates that fall into the Ahrensburgian (T2: 47, 50, 52, 69-70; cf. Rivals et al., 2020; see below
Ahrensburgian). Hence, in total we currently know of 61 dates that are associated with the Hamburgian in
Schleswig-Holstein, of which 32 appear to be reliable (cf. Pettitt et al., 2003).

In Denmark, two further dates were obtained on a modified reindeer antler and bone dredged from the
Kage Bugt, where another worked reindeer antler had already been found that was dated to the Ham-
burgian (Tab. 3; Fischer and Jensen, 2018; Wild, 2020). The new date on the antler from the Kage Bugt
(AAR-18732; T3: 13) is very similar to the previous one (AAR-1036; T3: 14), and the date on a reindeer bone
(AAR-18733; T3: 12) is only slightly older. Both dates support a presence of hunter-gatherers in eastern Den-
mark during the second half of Gl-1e. Altogether 13 radiocarbon dates are published and judged as reliable
for the Hamburgian in Denmark mostly coming from Slotseng in eastern Jutland (n = 10; Grimm and Weber,
2008). In addition to the radiocarbon dates, the excavation of the new site Krogsbglle — containing material
attributable to the Havelte Group — substantiated the corpus of Havelte Group material in Denmark (Riede
et al.,, 2019). After correction of the marine reservoir effect, a gull (Larus sp.) from a palaeolake adjacent to
Krogsbglle dates to Gl-1e, but cannot be linked to human activity (AAR-17464: 12,710 + 55 '*C-BP; Riede
etal., 2019).

In sum, the calibrated radiocarbon dates for the Hamburgian indicate that hunter-gatherers visited the area
of Schleswig-Holstein throughout Gl-1e and GI-1d. According to isotope analyses on reindeer bone and
micro-wear analyses on reindeer molars from Meiendorf and Stellmoor, the Gl-1e environment of these ani-
mals presented little soil maturation and provided limited lichen availability, but more than in other European
regions (Drucker et al., 2011; Rivals et al., 2020). The Havelte Group occupation at Ahrenshoft LA 58 D may
even be attributed to Gl-1cs, which would correspond to the palynological characterisation of the occupa-
tion layer confirmed by analyses in 2008 and 2009 (Weber et al., 2010). Nevertheless, the calibrated date
(AAR-2784; T2: 32) also spans into GI-1d and the site underwent considerable post-depositional processes.

2 References to specific radiocarbon dates listed in Table 2 and in Table 3 are referred to in the following format: T2/3: #ID#, where it
is specified whether Table 2 or Table 3 are meant, followed by the reference to the ID(s) within that table.
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At a chronological micro-scale, the combination of zooarchaeological and technological observations on dif-
ferent Hamburgian sites and on the French Magdalenian site of Verberie led to a model of hunter-gatherer
economy and settlement throughout different phases of the autumn season (Wild, 2020).

Federmessergruppen (FMG)

The number of radiocarbon dates associated with the FMG in Schleswig-Holstein is limited (n = 12). Some
dates have previously been revised, highlighting the frequently problematic association of the dated ma-
terial and the archaeological remains (Riede et al., 2010). In total, only eight dates can be associated with
human occupation during the time of the FMG (Tab. 2). The uncertain association with the FMG is partially
due to the generally limited and/or poor preservation of organic material from this period and the sub-
sequent lack of identified human modification of the material, and partially due to the lack of knowledge
about what happened to the Hamburgian groups as well as about how the Brommean and Ahrensburgian
developed. Only charcoal from Alt Duvenstedt LA 120 b (AAR-2244; T2: 38) was found in association with
lithic material (Kaiser and Clausen, 2005); a bone sample from the same site lacked collagen and resulted in
a much too young age (AAR-2243-3: 4,420 + 70 "“C-BP; Kaiser and Clausen, 2005), and was consequently
excluded from our compilation.

The faunal material from Borneck was mostly recovered in wetland excavations adjacent to the site where
Hamburgian, FMG, and Ahrensburgian material had been excavated (Rust, 1958). Although the dated
specimens from box trench (“Kammer”) lll display no cut-marks, their position near the accumulation of
archaeological remains at Borneck suggests a connection to human activities, yet a natural origin (back-
ground fauna) cannot be excluded. The dates (Riede et al., 2010) rule out an attribution to the Ahrens-
burgian but an association of a reindeer humerus (KIA-33949; T2: 36) with a very late Hamburgian is still
possible though not likely (see above Classic Hamburgian/Havelte Group). Rudolf Schitrumpf conducted
a palynological analysis of the stratigraphy in this trench and attributed the lower horizon from which the
faunal material originated to the Older Dryas period (Rust, 1958: 88; Allergd 2/Dryas 2 according to: Krliger
et al., 2020; Tab. 1). This attribution fits well with the calibrated results but makes an attribution to the late
Hamburgian very unlikely (see above).

For Klein Nordende LA 37, the fish remains seem to form part of a natural thanatocoenosis (Benecke and
Heinrich, 2003), and the previously dated twigs (T2: 33-34) also reflect a natural event that was stratigraph-
ically correlated with the lower archaeological deposits of the area CR (Bokelmann et al., 1983). However,
the stratigraphy in the area of Klein Nordende is highly complex not only due to halokinetic processes but
also due to soil creep and displacing of layers due to changing water levels, sediment admixture at the
banks, freezing and thawing processes. Hence, the relation of the dated samples to the archaeological ma-
terial remains uncertain but likely determines a terminus post quem for the human presence at the locality
(cf. Riede et al., 2010). Hence, only the cut-marked elk bone from the Allergd gyttja in the area D unambig-
uously dates human activity at Klein Nordende (KIA-33951; T2: 35), but in this area no lithic archaeology
was found, potentially allowing its attribution to the FMG or to the early Ahrensburgian. A conventional
radiocarbon date (Y-442: 11,220 + 350 "*C-BP; Barendsen et al., 1957) from the site of “Lieth” (i.e., Klein
Nordende LA 33) was obtained from a peat sample but was excluded from the study for technical reasons,
although the top of the dated peat-lens within dune deposits produced a curve-backed point indicative of
a FMG context. Certainly, the area of the Lieth Moor around Klein Nordende was visited repeatedly during
the Late Glacial by different groups, but in order to reconstruct the settlement history more radiocarbon
dates would be required.
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Outside of Schleswig-Holstein, five dates were measured in the late 1950s on samples from the Rissen area
in Hamburg that is known for its FMG material. Unfortunately, the association of the sample material with
the archaeology remained uncertain and the results are technically questionable. Moreover, two samples
were dated from Grabow 15 (T3: 15-16), which is located near to the well-known site of Weitsche (Veil and
Breest, 2002; Veil et al., 2012), and yielded some evidence of amber working and amber artefacts besides a
rich FMG assemblage (Tolksdorf et al., 2013). The Grabow samples originated from archaeological features
associated with FMG artefacts similar to the lithic material found in Weitsche (Tolksdorf et al., 2013). The
sedimentation as well as the palynological analysis suggests that the site dates to the transition from the
Dryas 1 to the Allergd period. This attribution matches with the calibrated ages. The dates are slightly older
than the dates correlated with the lower horizon of Klein Nordende CR and, hence, represent the earliest
FMG in northern Germany. Two dates on bulked samples of cremated bones from Weitsche are slightly
younger. The younger date (T3: 18) had a sufficient amount of carbon preserved (5.2 mg), whereas the
older date (T3: 17) yielded small amounts only (0.5mg). But the very similar results indicate no significant
source of contamination affected the samples. Both dates further support the presence of FMG in northern
Germany during this period.

In total, the FMG radiocarbon record reflects discontinuous settlement in northern Germany and Schles-
wig-Holstein. However, the appearance of this discontinuous record may result from the poor preservation
of datable material from this period. This contrasts with the amount and the distribution of sites associated
with FMG material; both suggest a wide extent over a period of noticeable duration. Additionally, the major
results of a modelling approach indicate that the FMG were rather well established in their local environ-
ments (Hamer et al., 2019), from which we can cautiously conclude that they knew their environments well,
supporting a more continuous presence in the landscape. In contrast, the number of Danish FMG (lithic)
assemblages is small. Association of lithic assemblages with radiocarbon dates is not given in a single case
(Pedersen, 2009; Petersen, 2009). Hence, this could well reflect the only occasional presence of FMG groups
in this area (Eriksen, 2000, 2002).

Furthermore — due to their radiocarbon dates pointing into the Late Glacial Interstadial — two artefacts made
of reindeer antler have to be mentioned in the context of the FMG occupation of the region: the double
bevelled point from Lasbek LA 14 (T2: 73; Wild and Weber, 2017; ZooMS-determination by Th.T.Z. Jensen)
and the so-called antler axe (Lyngby type artefact) from Klappholz LA 63 (T2: 72; Clausen, 2004). However,
the technological habitus in which these specimens were made resembles other Final Palaeolithic techno-
complexes, namely the Hamburgian in the case of the Lasbek piece (Wild and Weber, 2017), and the Brom-
mean or Ahrensburgian for the Klappholz specimen (Clausen, 2004).

This discrepancy may suggest (i) problems with the radiometric results, (ii) that our current knowledge about
the presence of the various archaeological entities is incomplete, or (iii) that the osseous industry may have
developed asynchronously to the lithic industries. The first aspect does not appear very likely in view of in-
creasingly rigorous protocols at the radiocarbon laboratories. That our knowledge is incomplete should be-
come apparent in this contribution and also the desideratum for osseous studies from Late Glacial northern
Germany and southern Scandinavia. In fact, several other osseous artefacts were dated to this overlapping
period of the FMG, the Brommean, and, possibly, the early Ahrensburgian.

For Denmark, some further dates in this age range need to be discussed in this context (Tab. 3), although the
sampled material is usually associated with the Brommean. In particular, results from Ngrre Lyngby were fre-
guently mentioned in this context, since one of the first Bromme points was found and described from this
site; also the eponymous Lyngby antler artefact has been defined at this locality (Eriksen, 1999; Fischer et al.,
2013a; cf. Petersen, 2021). However, these finds were not made together and, although the new palaeon-
tological investigation focused on the same freshwater deposits, there is no established connection with the
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previous artefact finds. From the new investigations, only one specimen showed traces of possible human
modification and was dated to the Gl-1¢; (AAR-1511; T3: 28; Aaris-Sgrensen, 1995). The original Lyngby
antler artefact dates to the early Holocene (AAR-8919: 9,110 + 65 '*C-BP), which is comparable to the antler
artefact from the Swedish Bara Mosse (OxA-2793: 9,090 + 90 “C-BP; Larsson, 1996; Fischer et al., 2013a);
yet, both were subject to contamination with conservation material and considered as potentially too young.
The date from Arreskov (OxA-3173; T3: 32) was made on a single find of a reindeer antler artefact (Fischer,
1996). It dates slightly later than the Brommean dates from Denmark (see below). The slightly older Lyngby
antler artefact from Odense Kanal (AAR-9298; T3: 30; Stensager, 2006) dates close to the dates from Alt
Duvenstedt LA 121 (AAR-2245-1; AAR-2245-2; T2: 40-41) and 123 (AAR-2246; T2: 39) and, hence, could
be viewed in an early Ahrensburgian context. The bone point from Fogense Enge (AAR-15025; T3: 31)
dates between these two implements (Petersen, 202 1), and can also be discussed within FMG, early Ahrens-
burgian as well as Brommean contexts (Jensen et al., in prep). An antler club from Mickelsmosse in southern
Sweden (OxA-2791; T3: 29) was dated to a similar period as the Odense Kanal specimen (Larsson, 1996),
but — due to its geographical position — should rather be discussed within the Brommean.

This short review reveals some important points: firstly, reindeer seems to have been used as a resource
throughout the Final Palaeolithic, thus revising a long obsolete picture of FMG as only elk hunters (Clausen,
2004; Riede et al., 2010, Wild and Weber, 2017; Weber and Wild, 2019). Further, newly dated reindeer
antler artefacts suggest that in Denmark reindeer antler may even have been used predominantly as osseous
raw material during the Allerad (Wild et al., in press). Secondly, the transitional character of the environ-
ment in Schleswig-Holstein and southern Scandinavia may have played a role in the potential co-occurrence
of groups adapted to different environments (cf. Eriksen, 2000, 2002; Mortensen et al., 2014; Burau, 2019;
Krager et al., 2020).

Moreover, in northern Germany and southern Scandinavia, remains of giant deer (Megaloceros giganteus)
were found occasionally (Bratlund, 1993; Street, 1996; Aaris-Sarensen and Liljegren, 2004), and at least the
northern German specimens from Ludersdorf (Bratlund, 1993) and Endingen, Horst VI showed traces of hu-
man modification (Street, 1996). Both were directly dated but the Lidersdorf date (OxA-3615: 11,600 = 105
14C-BP; Hedges et al., 1993) might be subject to technical problems (column resin bleed; Burky et al., 1998)
and — as the &'3C value was considerably low for Late Glacial giant deer — this date has been rejected. The
Endingen date (ETH-13585; T3: 27) fell well within Gl-1¢;; hence, giant deer was probably also a prey of the
Final Palaeolithic hunters as an increasing number of identified Late Glacial specimens suggest (Immel et al.,
2015; Baales et al., 2019). However, the cultural association remains also a matter of debate for these finds.
Furthermore, we do not yet know enough about the variability and development of the lithic technology of
the FMG in Schleswig-Holstein to be certain about the distinction to the material of the late Hamburgian,
the Brommean, and early Ahrensburgian. Currently this desideratum is approached by an on-going disserta-
tion (Reuter, in prep.). Only a better understanding of this chronologically intermediate group will facilitate
more precise interpretations of the cultural developments during the Late Glacial in northern Germany and
southern Scandinavia.

Brommean
The Brommean forms the most uncertain archaeological unit in Schleswig-Holstein. Although large Brom-
mean points are well known from this region, their relation to the FMG assemblages remains unclear. Inven-

tories that were stratigraphically attributed to the Allerad period and thought to represent the Brommean
or FMG in Alt Duvenstedt (LA 85, 86, and 89; Clausen and Hartz, 1988; Kaiser and Clausen, 2005: fig. 2)
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became subject to discussion when very early Ahrensburgian material was found in Allerad sediments of
the same site (LA 121 and 123). Besides the lack of knowledge about the variability of the FMG (see above),
the small numbers of datable material from archaeological sites limits our understanding of the presence
and possible development of the Brommean in Schleswig-Holstein. Due to these uncertainties, there are no
14C-dates that are reliably connected with the Brommean in the region, and we cannot reach conclusions
regarding their presence and/or duration (see above FMG).

In contrast, Brommean presence and preferences are well established in Denmark (Eriksen, 1991, 1999, 2000;
Mortensen et al., 2014), but the development there also remains a matter of debate (Eriksen, 2002). Although
single finds of the prominent Bromme tanged point may result in a biased picture of the settlement activity, the
number of reliable settlement sites remains significant (cf. Eriksen, 1999; Fischer et al., 2013b). The small num-
ber of radiocarbon dates (n = 6) originates from only three, geographically close Brommean sites (Bromme,
Fensmark Skydebane, Trollesgave; cf. Fischer et al., 2013b). A further sample of a reindeer antler fragment
from Bromme lacked collagen and delivered no result (AAR-4538; Heinemeier and Rud, 2000).

In addition, reindeer antler material was found near Tyrsted in a kettle hole in a well-preserved Late Pleisto-
cene/Early Holocene palaesoenvironmental sequence with lithic material that was partially washed in from a
small concentration on the north-western shore of the kettle hole (Borup and Nielsen, 2017; Eriksen et al.,
2018). The lithic material can be attributed to the Brommean. Some characteristics of the archaeological
material may already suggest a very late date and possibly displays even Ahrensburgian resemblance. Ge-
ophysical investigations have shown additional kettle holes in this area with high potential for Late Glacial
archaeology (Corradini et al., 2020). Palaeoenvironmental and archaeological analyses are still on-going.
The limited amount of datable faunal remains and the lack of information on osseous typo-technology re-
stricts the insights in Denmark as in Schleswig-Holstein. A project on reindeer in Denmark during the ice age
aimed to revisit the faunal material and to record and study the potential human modifications. This project
increased the corpus of modified osseous material significantly (Wild et al., in press).

The reliable dates assigned to the Brommean span a relatively short period. Compared to the considerable
number of Brommean sites over most of Denmark (Eriksen, 1999), this would speak for intensive settlement
activities and/or a particularly well-preserved section of the Late Glacial. In light of the generally difficult
preservation conditions for this period, such an interpretation appears highly unlikely. Moreover, the sam-
ples of the few reliable dates come from one region only and possibly represent just one stage of a longer
development (Fischer et al., 2013b). However, the numerous Brommean sites indicate the first established
settlement of southern Scandinavia.

Ahrensburgian

In total we currently know of 44 dates that are associated with the Ahrensburgian in Schleswig-Holstein. Of
these we consider 32 dates to be reliable (Tab. 2).

In comparison to a previous evaluation (Weber et al., 2011), eleven more dates can be attributed to the
Ahrensburgian in Schleswig-Holstein. Three measurements were carried out on mammal bones from spe-
cies other than reindeer recovered at Stellmoor: a date on bison (KIA-3331; T2: 62; Benecke, 2004) was
overlooked in the previous evaluation, a date on elk (KIA-51382; T2: 56; Wild and Weber, 2017) was ob-
tained in order to check if the remains of this species are intrusive into the Ahrensburgian horizon or not
(cf. Bratlund, 1999), and a date on horse (KIA-48960; T2: 54; Drucker et al., 2016; Rivals et al., 2020) was
made in the context of a project on understanding Late Glacial reindeer migrations. The remaining new
dates on reindeer also originate from this project (T2: 46-49, 51-52, 61; Rivals et al., 2020) as well as from
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ongoing genetic studies (T2: 50). Four Ahrensburgian dates (T2: 46-49) confirmed a date which was pro-
duced at Yale University during the early years of the development of the radiocarbon method (Y-159.2:
10,320 + 250 "*C-BP; Barendsen et al., 1957), which is not considered here due to its large standard devia-
tion but which points to Ahrensburgian presence in Stellmoor at around the middle of GS-1.

Five further samples from Stellmoor (n = 3; KIA-48959; KIA-53523; KIA-47378; T2: 47, 50, 52) and Meien-
dorf (n = 2; KIA-46301; KIA- 47380; T2: 69-70) were attributed to the classic Hamburgian but resulted in
Ahrensburgian dates (cf. Rivals et al., 2020). In Stellmoor this can be explained by the mixture of material
during its recovery or during the following storage period. However, no younger horizon has been suggested
for Meiendorf thus far, although a barbed point from the pond has been discussed as an Ahrensburgian
specimen (Tromnau, 1992). This attribution is further strengthened by different studies indicating that vari-
ous bone point types that were previously attributed only to the Mesolithic seem to have a longer tradition
and to originate in the Final Palaeolithic (Cziesla and Pettitt, 2003; GroB et al., 2020). Wild (2020) showed
that collagen was preserved in the aforementioned barbed point from the site of Meiendorf, but in contrast
to other faunal remains from the site the collagen yield was so low that currently a too large sample would
be necessary to date the specimen directly. Another sample from Meiendorf was previously considered as a
falsely labelled specimen from the Stellmoor site when it was dated to the Ahrensburgian (K-4330; T2: 71;
Fischer and Tauber, 1986; Weber et al., 2011). Yet, this date and the two additional Ahrensburgian dates
from Meiendorf as well as the barbed point could alternatively indicate that the Meiendorf pond preserved
a second, younger archaeological horizon which remained undetected during the early excavations.

In the context of Ahrensburgian chronology, a series of seven radiocarbon measurements intended to de-
termine the age of two potential arrow shaft fragments found in A. Rust’s legacy need to be mentioned
(Meadows et al., 2018). As their provenance remains unknown and both items have been contaminated
with consolidants, the dates cannot serve as evidence for the Ahrensburgian settlement. The oldest and re-
liable results of the seven dates (KIA-49753: 10,050 + 90 "C-BP; KIA-49754: 9,915 + 45 “C-BP; Meadows
et al., 2018) fall into the range of the accepted Ahrensburg dates obtained from faunal remains.

At Nahe LA 11, four radiocarbon dates indicate the presence of Ahrensburgian hunters at both the begin-
ning and the end of GS-1 (Weber et al., 2011). Continued human presence into the Preboreal period is in-
dicated from sediment cores retrieved in the vicinity of the archaeological site within the palaeolake (Krlger,
2020; Kruger et al., 2020). This indication consists of charcoal particles most likely to originate from anthro-
pogenic fires at the shores of the lake. The situation at Nahe thereby corresponds to that at Poggenwisch
where reindeer remains were found in peat attributed to the Preboreal period (Herre and Requate, 1958),
and to that at Stellmoor where the uppermost Ahrensburgian horizon can be associated with the early
Preboreal period on the basis of the partly revised biostratigraphy (Krtiger, 2020). In addition, the Stellmoor
radiocarbon dates confirm a continuation of the Ahrensburgian into the early Holocene, and a comparison
of Ahrensburgian and Mesolithic radiocarbon dates shows that in northern Germany the transition between
the two archaeological entities only occurred at the end of the GH-11.4ka event (Grimm et al., 2020). Con-
sidering all reliable radiocarbon dates for Schleswig-Holstein, the presence of Ahrensburgian groups from
possibly as early as Gl-1b throughout GS-1 into GH-11.4 can be suggested.

The most restrained explanation for the continuation of the Ahrensburgian into the early Preboreal would
lie in the development of favourable feeding conditions for reindeer during this period. For GS-1, the results
of isotope and micro-/meso-wear analyses of reindeer remains suggest that a tundra landscape with a con-
siderable amount of lichen was present in southern Schleswig-Holstein (Drucker et al., 2011; Rivals et al.,
2020). At the onset of the Preboreal period, an increasing availability of young birch shoots can be observed
in the Nahe record, where they coincide with maximum values of coprophilous fungal spores (originating
from fungi that germinated on reindeer feces). This coincides with the highest frequency of larger charcoal
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particles indicative of local anthropogenic fires (Kriiger, 2020), leading to the hypothesis that longer sea-
sonal stays of reindeer herds led to the intensification of human presence at the site.

Groups classified as Mesolithic due to techno-typological criteria seem to have established earlier in Den-
mark than in Schleswig-Holstein (Jessen et al., 2015; Jensen et al., 2020). However, the Ahrensburgian
technological tradition has continued in the osseous material adapted to different faunal species (Wild
et al., in press).

At an annual scale, seasonal migrations in east-west direction of the reindeer hunted at Stellmoor and
Meiendorf are suggested on the basis of further isotope analyses carried out within the abovementioned
reindeer project (Price et al., 2017). An even smaller temporal scale was aimed at by attempts to refit the
lithic material from two neighbouring Ahrensburgian units at Borneck. The analysis showed, however, that
a contemporaneous occupation of both units under study can be excluded (Hinrichs, 2020).

CONCLUSION

If we focus on the chronological indications of the material and their relation to human activity, we can iden-
tify the presence of humans throughout most of the Late Glacial in Schleswig-Holstein and their frequent
presence in Denmark. However, if we try to link the dating evidence to specific technocomplexes defined
on the basis of lithic material (Hamburgian, FMG, Brommean, Ahrensburgian), we clearly see the limits of
our legacy data and single finds. For several sites in Schleswig-Holstein we must admit that much desirable
information is forever lost with respect to old excavations or collections. Nonetheless, material studies of this
old material are still possible and new analyses show the potential of these old finds to speak for themselves
beyond chronological considerations. Furthermore, the surveys showed that at a site such as Stellmoor more
material is still preserved in the ground. Although hydrological changes and interventions occasionally lead
to the destruction of archaeological organic remains which had preserved until now (e. g., Star Carr, Satrup),
demanding archaeological rescue, so long as natural protection remains high and the hydrology of this area
is monitored, the archaeological remains seem well protected and waiting for future investigations requiring
only minimal invasive and destructive measures.

The lack of additional data makes it difficult to correlate archaeological and palaeoenvironmental data.
The need of this correlation becomes particularly relevant in transitional areas of different ecological zones
such as in Schleswig-Holstein during the Late Glacial. A potential step forward for bringing together the
palaeoenvironmental and archaeological data lies in the examination of additional charcoal particles, as the
palaeolake Nahe data showed (Kriiger, 2020). The observation of shifting ecological zones implies that in
different parts of Schleswig-Holstein different habitats existed contemporaneously during the Late Glacial,
which might explain observed temporal overlaps of different technocomplexes, such as the Hamburgian in
northern Schleswig-Holstein and the FMG in southern Schleswig-Holstein (Burau, 2019). Comparably, in
later phases the geological and pedological differences could explain different developments of the land-
scapes and subsequent cultural phenomena in a roughly east-west direction (Mortensen et al., 2014). The
picture is further complicated by species that are not restricted to one of these ecological zones. Hence, a
simple eco-deterministic correlation is not possible in these areas.

Finally, another consequence of these shifting ecological zones is the irregular offset of chronozones (as in
the INTIMATE event stratigraphy) and biozones documented for Schleswig-Holstein and most of northern
Europe during the Late Glacial. This calls for rigorous considerations of the chronology of archaeological
sites to allow comparison on a supra-regional European scale.

446 S.B. Grimm et al. - Late Glacial Occupation of Northern Germany and Adjacent Areas



(6007 Aosuwiey 3uoig) v uoisian ‘welboid [eDX0O dyt Ul (0Z0Z | 19 JaWIdy) 0z [eDIU| Buisn ‘paj|apowun ‘|BAI9IUI 9DUSPIHUOD % #'GE x x (800 'SUQ[ PUB JISBUIUSAA)
20707 UOISIDA ‘wiesboud [ed|eD Ul 9AIND UOIIeIqIed NINH-6|0Z-|Bd[BD 9Y3 BUISN ‘|eAISIUI 9DUSPIHUOD % G6 « UIDIS|OH-BIMS|YDS W04 [BLISTEW DIY}|03k|ed [BUI JO S91BP UOGJed0Ipe) d|gerllRy g "qeL

pal
800 8 pue WD | uelbinquien disse | °0z- | 8€L7L-878vL | 040'7L-064'FL |09 | S9E'TL | 9Z6TE-VIM| SNV snpueie) 'y Auewny “epue | ulewlols | (L0L V1 Bingsusiyy) ydsimusbbod | £z
patjipou
9861 “aqne| pue Jaydsly | uelbinquie dissep | /L~ | SEL'PL-690'SL | 0S0'¥L-060'SL [SLL | OvP'ZL LLSY | SNV snpue.e; "y Ajuewny ‘suoq | usewIOlS | (LOL V1 BINgsuaIyy) ydsimusbbod | 97
9861 aqne| pue Jaydsiy | ueIBINquIeH dIssep | 8'8L- | GEL'YL-690'SL | 0507 1-060'GL | SLL |OvY'ZL LEEP-S | SV snpuese) y suoqg |  usewlos | (10l V1 bingsuaiyy) yasimuabbod | 5z
8 suwuy
1817661 ‘Neuwoll | ueibinqueH dIssep | 9°87- | £67'7L-786'7L | 0LZ'¥1-066'FL |09 | 09¥'ZL | #SZLL-NID| AUOD ds enog pooM | urewnols | (L0l 1 Bingsuaiyy) yosimusbbod | vz
8007 22\ pue WD | uelbinqueH dissep | - | €1Z¥L-£L0'SL | 0LL'VL-060'SL | S6 | 0LP'TL YSLT-NM | AUOD auoq | wiewlols | (Lol V1 Bingsuaiyy) ysimuabbod | €7
9861 Uaqne| pue Jaydsly | ueIBINquIeH dISSeP | 9°8L- | 667'71-89Z'SL | 0ZEVL-087'SL | SLL 04521 TEEPN | SV snpuesey Yy auoq | uwewlols | (L0l 1 Bingsuaiyy) ysimuabbod | zz
UOINQUIUOD Sy} | UeIBINQUIBH DISSeP | Z'0Z- | 9507 L-S08'FL | 096°EL-02S'VL | 0S| 0LZ'CL | 6LSESVIN | SV snpuesey 'y auoq | uleunols (61 W1 b6ingsuaiyy) HopuaBIN | LZ
paiipouw
0202 ‘PIIM | ueibinquieH J1ssep | L'gL- | SLLYL-Ly8yL | 0S0'VL-0LL'FL | SS | SSETL | 6LLTS-VIM| SNV snpuesey Yy Auewny “spue | ulewols (61 W1 b6ingsuaiyy) HopuaBIN | 07
paijipou
0202 'PIIA\ | uelbinquieH J1ssep | Z'6L- | SLLYL-Ly8 vl | 0S0'VL-0LL'FL | SS | SSE'TL | LLLTSVIM| SNV snpuese) Yy Ajuewny uspue | usewlols (6L V1 b6ingsuaiyy) JJopuslBIN | 61
9861 qne| pue Jaydsly | ueIBINquIeH dIssep | €°8L- | L/0'VL-8V6'VL | OV6'EL-0V6'YL | OLL |09€'ZL 6ZEV-N | SV snpuese) "y JB)IUe | UIRWIOIS (61 v1 bingsuaiyy) JJopuslBIN | 8L
0Z0Z 'PIIA\ | uelbinquiel JIssep | Z'6L- | 80Z'71-9687L | 091'V1-088'FL | SS | SOP'ZL | 9LLTG-VIM| SNV snpuese} "y Auewny Jspue | uiewlols (61 V1 b6Ingsuaiyy) HJOpPUsBIN | /1
papow
0202 'PIIM | uelbinquien dIsse | £'8L- | 09Z'71-8€6'VL | 00Z'¥1-0Z6'7L | SS | SZ¥'ZL | 08LZS-VIN| SNV snpueie) 'y Auewny uspue | useuwnlols (6L V1 Bingsuaiyy) HopusisIN | 91
palpow
0202 'PIIM | uelbinquie dIssep | €'8L- | ¥0E¥L-£967L | 08Z'71-096'FL | SS | SSP'ZL | 8LLTZSVIM| SNV snpueiey 'y Auewny Jspue | useuwnols (6£ W1 bingsuaiyy) JJOpusBIN | L
8007 8G9 pue WD | uelbinqueH dissep | - | £18'EL-125'SL | 09L'€L-087'SL | 0SZ | 0L¥'TL 0ZTZT-NY | AuOd auoq | uJeunols (64 V1 BIngsuaiyy) popuslBAl | 71
UoINQUIUOD Sy} | UeIBINqUIBH DISSeP | §'6L- | LIEYL-LOL'SL | 097 71-090'GL | SS | 0ZS'ZL | SLSES-VIM | SAV snpuese) y auoq | ulewlols (61 v1 bingsuaiyy) JJopusiBIN | €1
UOINQUIUOD Sy} | UeIBINQUIEH DISSeP | 9°0Z- | LZE'YL-ZLL'SL | 08P'7L-080'GL | GG |SZS'ZL | LLSESVIN| SAV snpuese} "y auoQ | uJewlols (61 V1 bingsuaiyy) pJopusiBIN | 7L
9861 aqne| pue Jaydsly | ueIBINqUIEH DISSeP | 0'8L- | £8/'€L-8E8'FL | OLL'EL-0€9'VL | OEL |08L'ZL 8TEV-A | SV snpuese) "y auoq | wewlols | (1°8/ V1 Bingsusiyy) Joow|@is | ||
9861 Jaqnel pue Jaydsly | uelbinquieH issep | 9'gL- | 764'€1-SE8'L | 0€£'€1-0S9'L | STL |061°ZL L9Zh-3 | SV snpuese} y JBjUe | ulrWIOYS | (1'8/ V1 BIngsualyy) JoowR1s | 0L
UORNQUIUOD Sy} | UBIBINQUIBH DISSeP | 6L~ | £88'€L-CLL'FL | OL6'EL-0SE'YL | SS  |0LZ'CL | 9ZSESVIM | SAV snpueiey 'y auoq | uweuwnols | (1°g/ V1 bingsuaiyy) Joow|3is | 6
UOIRNQUIUOD Sy} | UeIBINqUIBH DISSeP | 8'6L- | L8O'YL-Z18'FL | 0007L-009'7L | 0S |SOE'ZL | LZSESVIN| SAV snpuese} "y auoq | uweuwnols | (1°g/ V1 Bingsuaiyy) Joow|3is | g
UOINQUIUOD Sy} | UBIBINQUIBH DISSeP | 0°0Z- | L62'7L-296'FL | 0LZ'7L-0S6'7L | SS | 0SY'ZL | LZSESVIN| SAV snpuese} "y auoq | weunols | (1°g/ V1 Bingsusiyy) Joow|sis | £
UOINQUIUOD SIY} | UeIBINQUIBH DISSeP | 8°/L- | 80E'VL-E46'FL | 062 7L-0L6'7L | SS | 09¥'CL | STSES-VIN| SAV snpuese) "y auoq | wewuols |  (1°g/ V1 Bingsusiyy) Joow|sis | 9
UoINQUIUOD Sy} | UeIBINQUIBH DISSeP | |'0Z- | LLE'YL-L10'SL | 09€71L-000'GL | SS | S8Y'ZL | ZTSESVIN| SAVY snpuese) "y auoq | wewlols | (1°g/ V1 BIngsusiyy) Joow|8is | g
uonNQUIUOD Sy} | LeIBINquIeH dIsseP | Z'6L- | LLE'YL-L10'SL | 09E71-000'GL | SS | S8Y'ZL | 0ZSES-VIM | SAV snpuese} "y suoq |  wewnols| (1°g/ V1 Bingsusiyy) Joow|sis | ¢
uonNQUIUOD Sy} | UeIBINQUIEH DISSeP | 0°0Z- | ZGE'YL-2L0'SL | 0Zv'P1-090'SL |GG |0LS'ZL | YZSES-VIN | SV snpuese} "y auoq | uwlewnols | (1°8/ V1 Bingsuaiyy) Joow|eis | €
|el91eWw paxyng
8007 82\ pue WD | uelbinqueH dissep | - | 9ZL¥L-167'SL | 090'7L-0vE'SL | 091 | 0€S'ZL YTTT-NY | AUOD depinie) U9Ue/3UOq | wleuwnols | (1°8/ V1 Bingsuaiyy) Joow|3is |
8007 82 pue WD | uelbinqueH dissep | - | €5t 7L-857'SL | 095'7L-00Z'SL |08 | 06571 €TTTNY | Auod X | [eUS}eW paYINg ‘BUOq | UIBWOYS | (1'8/ V1 BIngsuaiyy) Joow s | |
uelbinquier|
[°96] [xxdg [e] [xdq [ed] [da] | [dq] o -
IERIVEIETEY] JUSWIWOd 3ag 2By 26y T | 3y, 9bY ou ‘qge| | poylaw sa[dads jelew PUISIPp Qaus | Al

447

The Beef behind all Possible Pasts — The Tandem-Festschrift in Honour of Elaine Turner and Martin Street



(penunuod) Z°qer

(19peupsiyeydiny
po)||e3-0s ay} Jo 1ed)
uonedyIpow uewny

020T "2 12 S[eAy 6'LL-| 0E8'LL-L9Y'TL | OVL'LL-OVE'TL | ¥S | ¥6C'0L | L9ELS-VIX| SV snpuede) "y |"1xsp ejngipuew ‘auoq uleuwlols | (1'g/ 1 Bungsuaiyy) Joow||Rs | 8y
uelbinquieH
020 "[e 18 S|eAly | DISSe> O} paInquiie | 9'gl- | 6¥6°LL-19¥'CL | 0£8°L1-0SE'CL | 0€ | SEE'OL | 6S68Y-VIM| SAV snpueie) "y “uis eigi ‘suoq ulewols | (1’8 1 Bungsuaiyy) Joow|Ris | L
020T "[p 18 S|enly €91-|20L°ZL-¥19'CL | 080°CL-089CL |OF | SPP'OL | 00E9P-VIM | SNV snpueie) "y e|ngipuew ‘suoq UeWIOlS | (184 V1 6ingsuaiyy) Joow|jals | 9v
£10Z 'PI'M BJgaloA
1102 "[e 19 JagaM L91- | 90¥'LL-EV6LL | OVS'LL-006'LL |67 | Z¥L'OL LLEET-VIX | SNV snpueley 'y Jequun| ‘suoq QERELES L1 V19YeN | G¥
£10T ‘PI'M elqanIsn
1102 "[e 19 J9gaM €6L-|029°11-696'LL | 059'LL-0€6'LL |GV | TLL'OL | OLEET-VIX| SV snpueley 'y Jequun| ‘suoq SIELEIREN L1 VI9UeEN | 1
payoee auoq
1 10T "[e 13 1303\ G'0C- | E4¥'T1-669'CL | OVE'TL-OVL'CL |6V | ¥PSOL CLEETVIA| SNV snpueley 'y [eluel> Ym Jspue 61999695 Ll VI9UeN | €V
sniswny
1 10T "[e 13 J3g3M - 9E€E'TI-LYL'TL | OVE'ZL-0T8'TL |08 | 0L9'0OL | 69EET-VI | SAV snpueie) "y ‘pPe diwny ‘suoq B1agabas Ll VI3YeN | ¢¥
ElJJVIENDE|
g9661 ‘uasne|d - 6/9'C1-0€8'CL | 099'71-078'CL |09 | 0LL'OL |Z-SYTT-YVY | SAV [eodeyd | -Bingspusy LZL VT1IP31susANg 1l | L
EIJJIVIENDE|
q9661 ‘ussne|d - £T9'T1-026°CL | 099°C1-006'CL |08 |0L8'0L |l-SYZZ-¥VV | SV [eodeyd | -Bingspuay LZL V11p31susAng v | O
3pJQJuISY D]
700 ‘ussne|d - 19£'C1-191°E€L | 0GL'TL-0SLEL [OLL |090LL CT-dvY | SNV [eodseyd | -Bingspuay €1 V11paisudAnQ |V | 6€
uerbinqsuaiyy
ElJIIVIENE|
700 ‘ussne|d - 0EV'EL-E00'YL | 09€'EL-088'EL | OLL | 08LLL YvZc-dvv | SNV [eodseyd | -Bingspuay g 0CL V1IpPaisusAng Jv | 8€
ulelsdun uondau uis (9 V1 bingsuaiyy)
010Z "[e 12 3pary | -uod [edibojoseydle | §'6L- | Z0S'EL-992'EL | OEV'EL-0SL'EL | SG | OLL'LL | 0S6EE-VIM | SNV sl [e3sIp eiqn ‘auoq ulewlols Il Jowiwiey 3aulog | L€
Ule3dUN UoNd3U “uIs [eisip (9 V1 bungsuaiyy)
010Z "[e 12 3pary | -uod |edibojoseydle | §'/1- | 609'€L-G20YL | 0EQ'EL-0S6'EL |0G | OV6'LL | BYEEE-VIM | SNV snpueie) "y sniswiny ‘suoq ulewlols Il Jowiwiey 3d9ulog | 9
‘uIs [ewixoud
0L0Z “|e 12 9pary SHeW-INd YUM | G°0Z- | 0¥8'Z1-980°EL | OL8'ZL-060'EL | 0 | SEO'LL | LSBEE-VIY| SAV seoe 'y Inwisy ‘auoq | Bisgauuld d L€ V1 9pUSPION U | SE
UleuadUN uondaU ‘ds (V 40 yinos) |suueyd
€861 “|e 19 uuewiog | -uod [edibojoseLple | - L09°€1-SL0"7L | 065°€L-0L0'FL |00l |066°LL ¢SLT-DH| Auod deydodaiy sbimy ‘poom | Biagauuld UOIS0I8 “/E /1 9PUSPION UIBPY | €
UleaduUN uondau “ds
€861 "[e 19 UuBWINOg | -U0 [edIBOjORELDIE | - L09°€1-9917L | 0Z9'EL-08LYL |OLL |GEOCL YZLT-IA | AUod deydodaiy sbimy ‘poom | Biagauuld D LE V1 9PUSPION U | €€
(D4) uaddnubiassawiapa
pue|salLly
L661 ‘Uasne|d dnoun ayaneH | £'Gz- | ¥6L'€1-060'7L | 0£L'€EL-0S0'VL | 09 | 0€0'CL V8LC-4VV | SNV [BODIEYD -PION a8S V1 Hoysuauyy | ce
dnouo syeAeH pue snindod pue|saly
£661 ‘ussne|d | uelbinguiey dissep | - LO8'EL-ESL'YL | 0S8'EL-0LL'YL |09 |0EL'TL €EBEVDI | SV /Xijes [BODJELD -PION | |1 49Ke] "YLON €4 V1 HOUSUAIYY | LE
pue|salLy
L661 ‘uasne|d dnoio ayaneH | - LL8'EL-LLL'YL | 006'EL-OVE'YL |09 |00Z'TL S09€-VIX | SV “ds snuig [BO2IEYD -PION | 19Ke] "YINoS £/ V1 HQUSURIYY | O€
payipow
8002 1309 pue WD | ueibinquieH dissep | 9'Lz- | LS0rL-708'yL | 0L6'EL-06b' 7L |GG | G92'CL | STEZEVIN| SNV snpueie) "y Aluewny Uspue ulewols | (1oL 1 bingsualyy) yasimusbbod | 62
auoq [elueld
8007 1309 pue WD | ueibinquieH dissep | €'12- | L6071-678'7L | 020'7L-00L' 7L |GG | OEE'ZL | LZ6ZEVIN| SNV snpuele] Y | PaydELE LM I9jjue ulewliols | (Lol v16angsuaiyy) ysimuabBod | gz
EERIVEIETEY JusWWOd WWM T*wn_%o_mu_ [+ nw_mm/_\mu_ Eﬂm_ u«__n_mm_m< ‘ou ‘ge| | poyaw sapads |ela1ew PLISIP aus | al

S.B. Grimm et al. - Late Glacial Occupation of Northern Germany and Adjacent Areas

448



(panuiuod)

¢'qeL

juiod pa|eraq s|gnop

£10T 1903\ PUB PlIM L'8l-|0l6'ZL-18L'EL | OL6'CL-06L°EL | ¥9 69L°L1L 08ELSVDI | SNV snpuele] "y ‘ejaye Jgjjue UJewlIoS 1 v1Xe09sen | €L
1ejoue 6Ingsual4
¥00¢ "uasne|d - | BLL'EL-LEL'EL | 0Z9'EL-08L'YL [OLL |09S'LL | S8LZUVWY | SAV | Snpuesely Japue Agbuky | -Bimss|yds €9 v1zjoyddepy | zz
510849348 SN03SSO
Joowl||91S paj|ege|
Ajas|ey se paiapis
-uod ‘uelbinquieH
9861 U9gneL pue Jaydsly | JIssed 0} paanquie | €'gl- | SLELL-1/6'LL | 0£Z°L1-066'LL [S8 |OLL'OL 0gerd | SV snpueie) "y auoq ulewlols (64 W1 BINgsudIyy) HOpuSIBIA | L
uelbinquieH
020T "[e 18 S[eAN | DIsse|d 01 panqulie | 0'6l- | ¥O¥'LL-9¥6'LL | 00S'LL-06'LL |SS | GPL'OL | O8ELY-VIX| SNV snpueie) "y e|ngipuew ‘auoq ulewols (6£ w1 Bangsuaiyy) LOpUSIBIN | 0L
uelbinquieH
020 e 19 S|eAly | Jisse> 01 painquue | €8l- | LG LL-L/Y'ZL | 098°LL-02P'CL | G¥ | 0SE'0L LOEI-VIX | SNV snpueley 'y e|ngipuew ‘auoq UJewiols (64 71 Bingsudiyy) JopuslLIAl | 69
9861 UaqneL pue Jaydsly - 76£'01-£89'L1 | 096'01-02S’LL | 00L | 0186 085V | SV snpueley 'y J9ue ujeuliols (18 1 Bingsuaiyy) Joow||21s | 89
9861 Uaqne| pue Jaydsly - 991 L1-118LL | 080°LL-09'LL | GOL | 006'6 VeeEy-1| SNV snpueley 'y Jspjue ulewlols (1'8£ W1 bingsuaiyy) J00w(|a1s | £9
9861 UaqneL pue Jaydsiy - 961'L1-G08°LL | 0ZL'L1-09L'LL | 00L |0€6'6 ECEVA | SNV snpueie) "y Jsppue ulewlols | (1'g/ V1 biungsuaiyy) Joow|a1s | 99
9861 aqneL pue Jaydsiy - 8LZ'LL-1278'LL | 0SGL'L1-0€8'LL | SOL | 0866 6L57M | SNV snpueie) "y Jsjpue uleulols | (1'g/ 1 Bangsuaiyy) Joow(|a1s | 59
9861 aqneL pue Jaydsiy - 8LZ'LL-68'LL | 0GL'L1-0€8'LL | SOL | 0666 L8SYV-M | SV snpueie) "y Jsjue ulewlolS | (1'g/ 1 Bangsuaiyy) Joow|as | 9
9861 9gneL pue Jaydsiy - 8EC'L1-7/8'LL | 0£L'LL-0S8"LL | 00L |0LO'0L SZEVM | SNV snpueie) "y auoq ulewols | (1'8Z 1 Bungsuaiyy) Joow(|a1s | €9
700¢ ‘@ausg - LGE'LL-0Z8'LL | OLE'LL-0€8LL | 0S |0L0°0L LEEE-VDI | SNV ds uosig auoq uleulols | (1'8/ 1 Bungsuaiyy) Joow|ais | 9
ov-
020T "[e 18 sjeAly 0°LL-|66€LL-128'LL | OEE'LL-0S98"LL |/ SP+|080°0L 6LELV-VIN| SNV snpueley 'y e|ngipuew ‘auoq UJewiols (1'8£ W1 bingsuaiyy) Joow(|a1s | 19
(¢snpuese) y) |euaiew
8007 19G3/M pue wwuo - LLE'LL-PE6'LL | 09C'L1-006'LL |08 |0800L LZZT-NM | 'AUOD 9epiuR) | PaYIng Uspue/auoq weulols | (1°g/ V1 bungsuaiyy) Joowl||as | 09
9861 UaqneL pue Jaydsiy - 99Z'L1-100'ZL | O¥Z'L1-000'ZL | 00L |00L'0L 8LSVM | SNV snpueie) "y duoq ulewlols | (1'g/ V1 Bangsuaiyy) Joow(|as | 65
9861 aqneL pue Jaydsiy - 192°11-860'CL | OVT'LL-0¥0'CL | SOL |OLL'0L 9| SNV snpueie) "y Jsjpue uleulolS | (1'g/ 1 Bungsuaiyy) Joow||a1s | 85
uelbinquieH
9861 aqneL pue Jaydsly | disse|d 01 painquie | £ /L~ | 69Z'LL-62¥'CL | 0ET'LL-0LL'ZL [SOL | 0EL'OL L2EV | SNV snpueie) "y Jsjue uleulolS | (1'8/ 1 Bangsuaiyy) Joow||as | LG
| ‘wuy
“£10T U3G3/M pue plIMm 1'0C- | SOY'LL-L¥6LL | 00S'LL-006"LL | LG | 9€EL'0L | ZBELS-VII| SV saofe 'y e|ndeds ‘auoq ulewlols | (1'8Z 1 Bangsuaiyy) Joow(|a1s | 95
9861 UaqneL pue Jaydsl4 - VLT'LL-ZEY'TL | 092'LL-0PL'ZL | SOL | OvL'OL 9ZEVA | SNV snpueley Y auoq UJewiols (182 W1 Bingsuaiyy) Joow||a1s | 5§
uonediipow
0207 e 12 slenly uewny a|qissod
‘9102 "[e 19 JaxPnuQ 612 | 979'LL-0v6'LL | O¥9'LL-088"LL | SE GGl°0lL 09687V | SNV ‘ds snnb3 "“uls e1s0d ‘auoq uJewiols (1'8£ W1 bingsuaiyy) J0ow(|a1s | ¥§
|eLI1ew pay|ng
8007 49G3/M pue wwuo - 8EE'LL-EEY'ZL | OEE'LL-0EL'ZL |06 | 09L°0L CTTT-NY | "AUOd ‘suoq weuwlols | (1°8/ V1 bingsuaiyy) Joow||ais | €5
uelbinquieH
0Z0Z "[2 13 S[eAy | JIssep 01 paInqune | Z'61- | S59'L1-966'LL | 089'LL-096'LL | OF |S6L'0L | 8LELY-VIX| SV snpueie) 'y e|ngipuew ‘suoq uleulols | (1'g/ V1 Biangsuaiyy) Joow||as | z§
020T "2 12 S[eAy 0'/l- | 6EL'LL-866'LL | 069°LL-0L6'LL |OF |00Z'0L | 6679-VIM| SV snpueie) "y e|ngipuew ‘suoq uleulolS | (1'g/ 1 Bangsuaiyy) Joow||as | LG
uelbinquieH
uonNQuUIUOD SIYY | JISse|d 01 painglmie | #'8L- | Ly/'L1-100'¢L | 004'LL-086°LL |OF | SOZ'0L | €ZSES-VIN| SAV snpueie) "y auoq ulewlols | (1'g/ 1 Bungsuaiyy) Joow||as | 05
020Z "[p 18 S|eAry G'8l-|818'LL-G60'CL | 094'LL-0V0'CL | ZE | SPT'OL | 89687V | SNV snpueie) "y “X9p eiqn ‘suoq ulewlols | (1’8 1 Bungsuaiyy) Joow||is | 61
[°%] [xxdg 1e7] [xdg [ed] [da] | [dq] —
IERIVEVETEY] uswwod ou ‘ge| | poylaw sa1dads eLLlew d143s1 B}
3 M 618 aby aby F |y, 96y ge| | POy ! |ela) pisip US| dl

449

The Beef behind all Possible Pasts — The Tandem-Festschrift in Honour of Elaine Turner and Martin Street



(6007 ‘Aaswiey 3uolg) ' Uoisian ‘weiboid [BDXQ dY1 Ul (0Z0Z "'[e 19 Jawiay) 0z [eDIul buisn ‘pajjapowuun ‘[BAISIUI 9dUSPIUOD % t'GE xx (8007 ‘SHOI pue J1aBbuiudpn)
2°0207 UoIsIaA ‘wesboid [edjed Ul 9AIND UOIRIGIED NNH-610Z-Bd[BD dY3} Buisn ‘|eAIdlul 82USPIHUOD % G6 5 'Sedle Juddelpe Wolj [elalew dIYi|0ae[ed [eul{ JO Sa1ep Uogiedoipel djqelidy € "qel

geL0T "le 18 Jaydsiy

‘851 19661 1BYdSHH ueawwolg | 9'vZ- | 0S£'ZL-86C°€L | 0LL'TL-0LT'EL | 09L | 00L'LL 6057 "AUOD ds xijes [BO2IEYD (pueleaz) 3a anebsa|[0lL | 0T
geLoz “le 19 Jaydsiy ueawwoig | 0'8¢- | 916'ZL-SSL'EL | 068'CL-0EL'EL | ¥ | 9ZL'LL | LZ09L-¥VY SNV ds xijes [O2IEYD (pueleaz) ¥a anebsajjoiL | 61
ueawwo.ig
UOI}BIIUSDUOD JBqUe paliuapiun 9|dwes payng
ZL0Z "B I3 [IBA | pue (DIN4) 13| woly - LOG'EL-9SL'EL | OVY'EL-0CL'EL | 0§ | GSL'LL | ¥99GE-VIN SNV R 42ql D ‘pajewaid ‘auoq | (Auoxes jemoT) @ BYdSUIM | 8L
UOI}eJIUSDUOD Jaquie paliuapiun a|dwes payng
Z10T "[e 13 1A | PUB (DIA) J1yYi| woly - 16S'€L-80L'YL | 0ZS'EL-0ZL'YL | 0ZL | 086°LL 6EVIC-VI SNV ®49Q1 D ‘parewsald ‘suoq (Auoxes 1amoT) g OUISHIM | L1
(DINH) 21nyeay uinqun Juawbely
€102 "|e 12 Jopsy|oL [eo160j03RYdIR WOLY | 8'E€7- | ¥19'EL-8LZ'FL | 089'€L-00Z'7L | 00L | 0L0'CL L98LY-VII SNV 9UO ‘pauid|ed ‘auoq (Auoxes 1amo7) @ Gl MOGeID | 91
(DIN) 2unjesy
€102 "|e 12 Hopsy|oL [ed1bojoseydie wioly | £/Z- | OL8'EL-ELL'YL | 0S8'EL-0EL'YL | 0 T4 4} 29817~V SNV ds gnyag |[eodieyd (Auoxes 1amo7) @ Gl Mogels | g
(D4) uaddnubiassaw.iapa
9661 ‘ussueyor pue (uelbinquieH) paljipow (puens p@i|os aioys
UasIa1ad ‘9661 19Ydsly dlyyjodeled feuly | - 0LL'€L-108'FL | 0ZL'EL-0VY'YL | OLL | OFL'ZL | 9E0L-¥VY SNV snpueie) "y Ajuewny uapue (pueeaz) 3 | -4o :0sje) | 1bng b3 | 1
0202 'PIIM ‘8L0T (ueibinquien) palipow
‘uasusr pue Jaydsiy dlyyjodeled feuly | - 998'€L-10EYL | 068°EL-0LZYL | G¥ | OLL'TL | CTELBL-YVY SNV snpueiey 'y Ajuewny uapue (puejesz) 3a 16ng 9623 | €1
0202 ‘PIIM ‘8L0T (¢ueibinquien) paijipow
‘USsUSf pue Jaydsiy dlyyjodeled feuly | - SY0'VL-69L'7L | 0S6'EL-06EVL | OF | 8ET'TL | EELBL-YVY SNV snpueiey Yy Ajuewny ‘auoq (puejeaz) 3a 16ng 9623 | 71
£00¢C palipow
"|e 19 U3SUBIBS-SLIPY dnoip ayeneH | £'6L- | L8L'EL-ELL'YL | OEL'EL-0EL'VL | 08 59071 1918-4VV SNV snpuese) Y Ajuewny uspue | (puepnr yinos) ¥d 3|0y d|1ey ‘bussiols | L1
£00¢ palyipow Ajuewny
“|© 13 UBSUBIZS-SIBY dnouo ayeneH | 0'6L- | €18'€L-G0E'YL | 088'EL-0VC'¥L | GS | S9L'ZL | 8G18-YVY SNV snpuesey Yy 'au0q/I9IUe | (PUBRN[ YINOS) Xa ajoy oy ‘buasiols | 0L
£00¢
""|e 19 USSUIES-SLRY dnoio ayeneH | 9'gl- | L8S'EL-LLEYL | 068'EL-06Z'FL | 05 | 06L'ZL | ¥9L8-¥VV | SAV snpuesey Yy B1S0D ‘3U0q | (PUBN[ YINOS) 3 |  3Joy 3[1eY ‘bussiols | 6
£00¢
"'|e 18 UasuIBS-sLey dnoio ayeneH | §'6L- | €98'€L-G6L'7L | 068'EL-0LEVL | G9 | S0T'TL | €918-YVVY SNV snpueiey 'y eiqn ‘suoq | (puepnr yinos) Xa 3oy 9y ‘bussiols | 8
£00T
"'[e 18 U3suIBS-Sley dnoio ayeneH | 6'8L- | 608'€L-7Z8'vL | 0L8'EL-0L9¥L | 00L | 0ZZ'TL | 29l8-YVVY SNV snpueie) "y I3ue | (puenf yinos) Xa 3|0y 3|1 ‘BussIOlS | £
£00Z a|11dafoud juily
"'[e 13 Ussuaugs-sliey dnoio ayeneH | 0'6L- | ZrO'vL-78L'7L | 096'€L-00F'¥L | 0S | O¥Z'ZL | 0918-¥VV SNV snpuese) "y | YUM eigapian ‘suoq | (puenf yinos) 3d 3|0y 9|1 ‘bussiols | 9
£00¢ a|11afoid jully
"“|e 19 UssULIBS-SLIeY dnoio ayeneH | ¥'6L- | 0S0'VL-LES'YL | OV6'EL-099'FL | G/ | 06Z°CL | S9L8-UVY SNV snpuese) "y | YUM eigaliaA 'suoq | (pueinf yinos) 3d 3oy 8Iay ‘BuIsIOlS | §
800 U208\
pue wwuo 2007 paijipow
"“|e 19 USsURILS-SLeY dnolo d)ereH | L'6L- | €80'7L-908'FL | 0Z0'VL-0PS'VL | LY | 662'7L | LSL8-UVY | SAV snpuese) Yy Ajuewny uappue | (puepnr yinos) Md | oy sy ‘buasiols | ¢
£00T
"|e 19 U3SUBIBS-SLIPY dnoio ayaneH | 9°61- | L6L'PL-8E6'YL | OZL'VL-0Z6'FL | OL oLv'zL 6518-4VV SNV snpuele] "y Japue | (puepnr yinos) Na ajoy oY ‘bussiols | €
1661 "WIOH payipow Ajuewny
‘7661 a1y pue wjoH dnouo ayaneH | 9'8L- | 690'7L-G9€'SL | 096'€L-00%'SL | 061 | 025'CL 906-4VVY SNV snpueiey Yy 'auoq/Isjiue | (PUBRN[ YINoS) Xa 3|0y 9[neY ‘bussiols | ¢
9661 Wi
1ap ueA pue bunue uelbinquiey | - 6/8'€1-886'Gl | 08£'€1-020'9L | 0ZE | 059'CL LOLT-NM "AUOD [eodseyd | (Auoxes 19mo) g dpaisuaisnY | |
ueibinqueH
(ERTESEIEY] JUBWIWOd wowm T*M%d_mu_ Tmm@mu_ E..l.m_ u.mwwm_m_wd‘ ‘ou-qe| | poypw saads |elaew A1unod ayus | al

Late Glacial Occupation of Northern Germany and Adjacent Areas

S.B. Grimm et al.

450



(penupuod) € qerL
(uelbingsuaiyy
791-85l | /ueawwoig/DIAS) Pejere
9661 48ydsy dlynjoseled [euld | ¥'8L- | SOL'ZL-9SL'CL | O¥Z'ZL-0¥8'CL | 00L | 009°0l €LLE-VXO SNV snpueie) "y Japue AgbuA (usuny) @ AOXSRNY | 7€
(ueibingsuaiyy
/ ueswwiolg / OIN4)
1 20T 'ussialed dlyyjoseled feuly | - 869'CL-LYL'TL | 089°TL-09L°CL | LT | 9TL'OL | STOSL-YVV SNV se 'y pod auoq (pueleaz) ¥a abug asusbod | ¢
(uelbingsuaiyy
/ ueawiwiolg / OINA) 1ejaLe
9007 “1abesuais dlyljoseled [eul4 - 00£'71-068'CL | 089°C1-088'CL | 99 G180l 86¢6-4VV SNV snpueie) 'y Japue AgbuA (usuny) @ [BUB 9SUSPO | 0€
(ueibingsuaiyy
9661 'Uuossie / ueawwolig / DIN4) (duey
G661 “[e 12 sabpaH dlYnljosefed [eul | ¥'6L- | 6¥L'CL-¥60'EL | OLL'ZL-OLL'EL | OLL | 086°0l L6L2-¥XO SNV snpueie) "y qnd lapue (BIUBDS) S | -UNIA) BSSOWS]SYIN | 67
8G¢ (upaWWOIg / DIN4) SyIeW-1Nd SUoIeBIISIAUI MaU
‘G661 'UdsULIBS-SIIeY dlyyjoseled [euld | 6°/L- | Z8L'EL-LEL'EL | 00C'EL-009°EL | OLL | 0LS'LL L1GL-dvY SNV snpueiey Y ‘810> ‘3U0q | (puepnf YUON) Xd *hobuky auieN | 82
utewsai anbiu
6661 “[P19 | (UBdWWOIg / DIAL) (86L€-ZN) -3} Jajuds pue | (ejueidwod 19
19s1e3) 19661 19b19quaL dlyyjoseled jeuly | - 981'€L-109°€L | 00Z'EL-09S'EL | 00l | GSS'LL | G8SEL-HLI SV | snapuebib yy | 9A00Ib yum Jajue -binquappaN) a I\ 1sI0H ‘usbuipuy | £z
(ueawiwolg / DINA) qu padeys (elURIBWO 1SAN
Gl 6661 " 13 Jesie) dlyyjoseled feuly | - 97S'€L-T6L'EL | 00S'EL-0Z8'EL | 0S | 0€8'LL 1895-DIN SNV 'ds snnb3 jI|-epe|q ‘suoq -binquappa) @ IA 18104 ‘usbuipul | 9z
5328/9148 SN03SSO
Abojouyds|. (SLISONIAS
7661 PPN apejg buot | - 090°CL-7ZL'TL | 0€0°CL-06L'CL | S6 | GLSOL 90€LL-"H ‘AUOD snuid leodieyd | (Auoxes Jamo) g 991N | ¢
uelbinqgsuaiyy
¢0€ '000¢ sllequin| eJgaLan
PNy pue JalswiauisH ueswwioig | ¥'0Z- | L6'CL-SE8'CL | 045'TL-018CL | 06 0zL'0L 6EST-YVVY SNV sooe 'y "Juswibely suoq (puejeaz) 3a swwolg | ¢
4851 19661 U8Ydsly ueswwiolg | §°GZ- | 01S'ZL-1£0'EL | 065'CL-066'CL | 0ZL | 0L8'0L | ¥19E-¥XO SNV X [BO2IEYD (pueleaz) 5@ | dueqapAyS ylewsuad | €7
ge1L0z "B 18 13yasly ueswwiolg | 0°£Z- | ZZL'TL-8E8'TL | 00L'TL-098'CL | 6 | 9Z8'0L | 61091-YvV SNV “ds xijes [O2IEYD (pueieaz) ¥a anebsajjolL | z¢
qeloz [ 19 J3Ydsl4 snindod |eLa1ew
‘8G1 19661 18Y2sl4 ueswwiolg | Gyz- | L9L'TL-99L'EL | OVL'TL-08L'EL | 0Tl | 0L0LL L¥9C- ‘AUOD | /ENog/ Xi[es pa3Ing ‘[eodieyd (pueleaz) 3a anebsajioiL | e
(ERTESEIEY] JUBWIWOd wowm T*M%d_mu_ Tmm@mu_ E..l.m_ u.mwwm_m_wd‘ ‘ou-qe| | poypw saads |elaew A1unod ayus | al

451

The Beef behind all Possible Pasts — The Tandem-Festschrift in Honour of Elaine Turner and Martin Street



Acknowledgements

We would like to thank Kristina Hiintemeyer for her help
with literature search and editing. The research was mainly
conducted and financed in the context of subproject B1
“Pioneers of the North” within the Collaborative Research

REFERENCES

Aaris-Sgrensen, K., 1995. Palaeoecology of a Late Weichselian ver-
tebrate fauna from Ngrre Lyngby, Denmark. Boreas 24, 355-365.

Aaris-Sgrensen, K., Liliegren, R., 2004. Late Pleistocene remains of
giant deer (Megaloceros giganteus Blumenbach) in Scandinavia:
chronology and environment. Boreas 33, 61-73.

Aaris-Sgrensen, K., Muhldorff, R., Petersen, E.B., 2007. The Scan-
dinavian reindeer (Rangifer tarandus L.) after the last glacial
maximum: time, seasonality and human exploitation. Journal of
Archaeological Science 34, 914-923.

Baales, M., 2002. Vulkanismus und Archaologie des Eiszeitalters am
Mittelrhein: Die Forschungsergebnisse der letzten dreiBig Jahre.
Jahrbuch des Rémisch-Germanischen Zentralmuseums 49, 43-80.

Baales, M., Birker, S., Kromer, B., Pollmann, H.-O., Rosendahl, W.,
Stapel, B., 2019. Megaloceros, reindeer and elk — first AMS-14C-
datings on Final Palaeolithic finds from Westphalia (western Ger-
many). In: Eriksen, B.V., Rensink, E., Harris, S. (Eds.), The Final
Palaeolithic of Northern Eurasia. Proceedings of the Amersfoort,
Schleswig and Burgos UISPP Commission meetings. Schriften des
Museums fur Archdologie Schloss Gottorf, Ergdnzungsreihe 13.
Verlag Ludwig, Kiel-Schleswig, pp. 137-153.

Bakke, J., Lie, @., Heegaard, E., Dokken, T., Haug, G.H., Birks,
H.H., Dulski, P, Nilsen, T., 2009. Rapid oceanic and atmospheric
changes during the Younger Dryas cold period. Nature Geosci-
ence 2, 202-205.

Barendsen, G.W., Deevey, E.S., Gralenski, L.J., 1957. Yale natural
radiocarbon measurements lll. Science 126, 908-919.

Benecke, N., 2004. Faunal succession in lowlands of northern Cen-
tral Europe at the Pleistocene — Holocene transition. In: Terberger,
T., Eriksen, B.V. (Eds.), Hunters in a changing world. Environ-
ment and Archaeology of the Pleistocene — Holocene transition
(ca. 11000-9000 B.C.) in Northern Central Europe. Workshop of
a UISPP commission, Greifswald 2002. Internationale Archéolo-
gie 5. Verlag Marie Leidorf, Rahden/Westf., pp. 43-51.

Benecke, N., Heinrich, D., 2003. Neue Daten zur Entwicklung der
Huftierfauna im Tiefland zwischen Elbe und Oder im Spéatglazial
und Altholozéan. Archeozoologia 21, 19-36.

Blockley, S.PE., Bronk Ramsey, C., Lane, C.S., Lotter, A.F., 2008. Im-
proved age modelling approaches as exemplified by the revised
chronology for the Central European varved lake Soppensee.
Quaternary Science Reviews 27, 61-71.

Bokelmann, K., 1978. Ein Federmesserfundplatz bei Schalkholz,
Kreis Dithmarschen. Offa 35, 36-54.

Bokelmann, K., 1996. Ahrensburg, Kr. Stormarn. Zehnter Arbeits-
bericht des archdologischen Landesamtes Schleswig-Holstein,
Grabungsberichte der Jahre 1988-1993. Offa 53, 372.

452

Centre 1266 “Scales of Transformation — Human-environ-
mental interaction in prehistoric and archaic societies” of
the German Research Foundation (DFG, German Research
Foundation, project number 2901391021-SFB 1266).

Bokelmann, K., Heinrich, D., Menke, B., 1983. Fundpldtze des
Spétglazials am Hainholz-Esinger Moor, Kreis Pinneberg. Offa
40, 199-239.

Borup, P, Nielsen, M.K., 2017. Tyrsted — et kighul til senistiden.
Skalk 6, 3-9.

Bosinski, G., 1979. Die Ausgrabungen in Génnersdorf 1968-1976
und die Siedlungsbefunde der Grabung 1968. Der Magda-
lénien-Fundplatz Gonnersdorf 3. Franz Steiner Verlag, Wies-
baden.

Bratlund, B., 1990. Rentierjagd im Spatgazial. Eine Untersuchung
der Jagdfrakturen an Rentierknochen von Meiendorf und Stell-
moor, Kreis Stormarn. Offa 47, 7-34.

Bratlund, B., 1993. Ein Riesenhirschschadel mit Bearbeitungsspuren
aus Ludersdorf, Kreis Greversmuhlen. Offa 49/50, 7-14.

Bratlund, B., 1996. Hunting strategies in the late Glacial of North-
ern Europe: A survey of the faunal evidence. Journal of World
Prehistory 10, 1-48.

Bratlund, B., 1999. A revision of the rarer species from the Ahrens-
burgian assemblage of Stellmoor. In: Benecke, N. (Ed.), The
Holocene history of the European vertebrate fauna. Verlag Marie
Leidorf, Rahden/Westf., pp. 39-42.

Brauer, A, Litt, T., Negendank, J.FW., Zolitschka, B., 2001. Lategla-
cial varve chronology and biostratigraphy of lakes Holzmaar and
Meerfelder Maar, Germany. Boreas 30, 83-88.

Bronk Ramsey, C., 2009. Bayesian analysis of radiocarbon dates.
Radiocarbon 51, 337-360.

Burau, T., 2019. Technologische Transformationen am Ende der
letzten Eiszeit — friihe Federmesser-Gruppen in Norddeutschland.
M.Sc. Thesis, University Kiel, Kiel.

Burky, R.R., Kirner, D.L., Taylor, R.E., Hare, PE., Southon, J.R., 1998.
14C Dating of Bone Using y-Carboxyglutamic Acid and a-Carb-
oxyglycine (Aminomalonate). Radiocarbon 40, 11-20.

Clausen, 1., 1995. Alt Duvenstedt, Kreis Rendsburg-Eckernforde,
LA 121. Ein Ahrensburger Kulturvorkommen in allerodzeitlichem
Boden. Archdologische Nachrichten aus Schleswig-Holstein 6,
103-126.

Clausen, I., 1996a. Alt Duvenstedt LA 121, Schleswig-Holstein.
Occurence of the Ahrensburgian culture in soils of the Alleréd
Interstadial: A preliminary report. In: Larsson, L. (Ed.), The earliest
settlement of Scandinavia and its relationship with neighbour-
ing areas. Acta Archaeologica Lundensia 24. Almqvist & Wiksell
International, Lund, pp. 99-110.

Clausen, 1., 1996b. Alt Duvenstedt, Kr. Rendsburg-Eckernforde.
Jungpaldolithische Stationen, LA 120A und LA 121. Zehnter

S.B. Grimm et al. - Late Glacial Occupation of Northern Germany and Adjacent Areas



Arbeitsbericht des Archaologischen Landesamtes Schleswig-Hol-
stein, Grabungsberichte der Jahre 1988-1993. Offa 53, 372-373.

Clausen, I., 1997. Neue Untersuchungen an spateiszeitlichen Fund-
platzen der Hamburger Kultur bei Ahrenshoft, Kr. Nordfriesland:
Ein Vorbericht. Archdologische Nachrichten aus Schleswig-Hol-
stein 8, 8-49.

Clausen, 1., 2004. The reindeer antler axe of the Allergd period
from Klappholz LA 63, Kreis Schleswig-Flensburg/Germany: Is it
a relict of the Federmesser, Bromme or Ahrensburg culture? In:
Terberger, T., Eriksen, B.V. (Eds.), Hunters in a changing world: En-
vironment and Archaeology of the Pleistocene-Holocene Transi-
tion (ca.11000-9000 B.C.) in Northern Central Europe. Workshop
of a UISPP commission, Greifswald 2002. Internationale Archao-
logie 5. Verlag Marie Leidorf, Rahden/Westf., pp. 141-164.

Clausen, I., 2010. Auf den Spuren von Alfred Rust und seinen
Rentierjagern: Aktuelle Untersuchungen am Stellmoorhigel
bei Ahrensburg, Kr. Stormarn. Archdologische Nachrichten aus
Schleswig-Holstein 16, 15-19.

Clausen, 1., Guldin, A., 2016. Mit der Deutschen Bahn zu den
Rentierjdgern der spéten Eiszeit... archdologische Vorunter-
suchungen im Zuge des geplanten Bahnbaus S4 im Ahrens-
burger Tunneltal, Kr. Stormarn. Archdologische Nachrichten aus
Schleswig-Holstein 22, 6-17.

Clausen, I., Guldin, A., 2017. Die spatjungpaldolithischen Stationen
des Ahrensburger Tunneltals in neuen Kartenbildern (Gem.
Ahrensburg, Kr. Stormarn). In: Eriksen, B.V., Abegg-Wigg, A.,
Bleile, R., Ickerodt, U. (Eds.), Interaction without borders. Exem-
plary archaeological research at the beginning of the 215t century.
Festschrift fir Claus von Carnap-Bornheim zum 60. Geburtstag.
Stiftung  Schleswig-Holsteinische Landesmuseen, Schleswig,
pp. 11-22.

Clausen, I., Hartz, S., 1988. Fundplatze des Spatglazials am Sorge-
tal bei Alt-Duvenstedt, Kreis Rendsburg-Eckernférde. Offa 45,
17-35.

Clausen, I., Schaaf, B., 2015. Zwanzig Jahre nach der Ausgrabung:
Zusammengeflgte Steinartefakte erzahlen erstaunliche Ge-
schichte(n)... Aktuelle Forschungsergebnisse zu den spataltstein-
zeitlichen Stationen der Ahrensburger Kultur von Alt Duvenstedt,
Kreis Rendsburg-Eckernfoérde (LA 121 und LA 123). Archédologi-
sche Nachrichten aus Schleswig-Holstein 21, 9-17.

Corradini, E., Eriksen, B.V., Mortensen, M.F,, Nielsen, M.K., Thor-
wart, M., Kriger, S., Wilken, D., Pickartz, N., Panning, D.,
Rabbel, W., 2020. Investigating lake sediments and peat depos-
its with geophysical methods — a case study from a kettle hole at
the Late Palaeolithic site of Tyrsted, Denmark. Quaternary Inter-
national 558, 89-106.

Cziesla, E., Pettitt, P, 2003. AMS-'C-Datierungen von spatpaldo-
lithischen und mesolithischen Funden aus dem Biitzsee (Branden-
burg). Archdologisches Korrespondenzblatt 33, 21-38.

De Klerk, P, 2004. Confusing concepts in lateglacial stratigraphy
and geochronology: Origin, consequences, conclusions (with
special emphasis on the type locality Bellings). Review of
Palaeobotany and Palynology 129, 265-298.

Dreibrodt, S., Kriger, S., Weber, J., Feeser, I., 2021. Limnological
response to the Laacher See eruption (LSE) in an annually lami-
nated Allerad sediment sequence from the Nahe palaeolake,
northern Germany. Boreas 50, 167-183.

Drucker, D.G., Kind, C.J., Stephan, E., 2011. Chronological and
ecological information on Late-glacial and early Holocene rein-

The Beef behind all Possible Pasts — The Tandem-Festschrift in Honour of Elaine Turner and Martin Street

deer from northwest Europe using radiocarbon ('#C) and stable
isotope ('3C, "°N) analysis of bone collagen: case study in south-
western Germany. Quaternary International 245, 218-224.

Drucker, D.G., Rosendahl, W., van Neer, W., Weber, M.-J., Gorner, |.,
Bocherens, H., 2016. Environment and subsistence in north-west-
ern Europe during the Younger Dryas: An isotopic study of the
human of Rhiinda (Germany). Journal of Archaeological Science:
Reports 6, 690-699.

Eriksen, B.V., 1991. Den naturmaessige baggrund for den sengla-
ciale Bromme bosaettelse i Sydskandinavien. LAG 2, 5-29.

Eriksen, B.V., 1999. Late Palaeolithic settlement in Denmark — how
do we read the record? In: Kobusiewicz, M., Koztowski, J.K.
(Eds.), Post-pleniglacial re-colonisation of the great European
lowland. Folia Quaternaria 70. Polska Akademia Umiejetnosci,
Krakow, pp. 157-173.

Eriksen, B.V,, 2000. Patterns of ethnogeographic variability in Late
Pleistocene northwestern Europe. In: Larsen Peterkin, G., Price,
H.A. (Eds.), Regional approaches to adaptation in late Pleisto-
cene western Europe. BAR International Series 896. Hadrian
Books, Oxford, pp. 147-168.

Eriksen, B.V., 2002. Reconsidering the geochronological framework
of Lateglacial hunter-gatherer colonization of southern Scandi-
navia. In: Eriksen, B.V., Bratlund, B. (Eds.), Recent studies in the
Final Palaeolithic of the European plain. Jutland Archaeolog-
ical Society Publications 39. Aarhus University Press, Hgjbjerg,
pp. 25-41.

Eriksen, B.V., Kruger, S., Wild, M., Nielsen, M.K., Borup, P,
Mortensen, M.F, 2018. Tyrsted — a Late Palaeolithic Christmas
gift. In: von Carnap-Bornheim, C., Eriksen, B.V. (Eds.), Zentrum
fur Baltische und Skandinavische Archdologie. Jahresbericht
2017. Zentrum fur Baltische und Skandinavische Archdologie,
Schleswig, pp. 78-79.

Fiedel, S.J., Southon, J.R., Taylor, R.E., Kuzmin, Y.V, Street, M.,
Higham, T.F.G., van der Plicht, J., Nadeau, M.-J., Nawalade-Cha-
van, S., 2013. Assessment of interlaboratory pretreatment pro-
tocols by radiocarbon dating an elk bone found below Laacher
See Tephra at Miesenheim IV (Rhineland, Germany). Radiocarbon
55, 1443-1453.

Fischer, A., 1996. At the border of human habitat. The Late Palae-
olithic and Early Mesolithic in Scandinavia. In: Larsson, L. (Ed.),
The earliest settlement of Scandinavia and its relationship with
neighbouring areas. Acta Archaeologica Lundensia 24. Almqvist
& Wiksell International, Lund, pp. 57-176.

Fischer, A., Tauber, H., 1986. New 'C-datings of Late Palaeo-
lithic cultures from Northwestern Europe. Journal of Danish Ar-
chaeology 5, 7-13.

Fischer A., Jensen, T.Z.T., 2018. Radiocarbon dates for submarine
and maritime finds from early prehistory. In: Fischer, A., Peder-
sen, L. (Eds.), Oceans of Archaeology. Jutland Archaeological
Society 101. Aarhus University Press, Aarhus, pp. 203-220.

Fischer, A., Clemmensen, L.B., Donahue, R., Heinemeier, J.,
Lykke-Andersen, H., Lysdahl, P, Mortensen, M.F, Olsen, J., Peter-
sen, PV, 2013a. Late Palaeolithic Ngrre Lyngby — a northern out-
post close to the west coast of Europe. Quartar 60, 137-162.

Fischer, A., Mortensen, M.F., Henriksen, P.S., Mathiassen, D.R.,
Olsen, J., 2013b. Dating the Trollesgave site and the Bromme
culture — chronological fix-points for the Lateglacial settlement
of Southern Scandinavia. Journal of Archaeological Science 40,
4663-4674.

453



Grimm, S.B., Weber, M.J., 2008. The chronological framework of
the Hamburgian in the light of old and new '“C dates. Quartér
55, 17-40.

Grimm, S.B., GroB, D., Gerken, K., Weber, M.J., 2020. On the
onset of the early Mesolithic on the north German plain. In:
Zander, A., Gehlen, B. (Eds.), From the early Preboreal to the
Subboreal period — current Mesolithic research in Europe. Stude
ies in honour of Bernhard Gramsch. Welt & Erde, Kerpen-Loogh,
pp. 15-37.

GroB, D., Lubke, H., Meadows, J., Jantzen, D. (Eds.), 2020. Working
at the Sharp End: From Bone and Antler to Early Mesolithic Life in
Northern Europe. Untersuchungen und Materialien zur Steinzeit
in Schleswig-Holstein und im Ostseeraum 10. Wachholtz Verlag,
Kiel-Hamburg.

GroB, D., Berckhan, S., Hauschild, N., Rader A.-L., Sohst, A., 2021.
Re-evaluating the old excavation from Pinnberg, Germany. In:
Bori¢, D., Antonovi¢, D., Mihailovi¢, B. (Eds.), Foraging Assem-
blages, Volume 2. Serbian Archaeological Society — The Italian
Academy for Advanced Studies in America, Belgrade—New York,
pp. 312-317.

Grgnnow, B., 1985. Meiendorf and Stellmoor Revisited. An Analy-
sis of Late Palaeolithic Reindeer Exploitation. Acta Archaeologica
56, 131-166.

Hamer, W., Knitter, D., Grimm, S.B., Serbe, B., Eriksen, B.V,,
Nakoinz, O., Duttmann, R., 2019. Location modelling of Final
Palaeolithic sites in Northern Germany. Geosciences 9; https://
doi.org/10.3390/geosciences9100430

Hartz, S., Weber, M.-J., Meadows, J., KlooB, S., 2019. One in a
hundred — the rediscovery of a potential arrow shaft from Stell-
moor (Schleswig-Holstein, Northern Germany). In: Eriksen, B.V.,
Rensink, E., Harris, S. (Eds.), The Final Palaeolithic of Northern
Eurasia. Proceedings of the Amersfoort, Schleswig and Burgos
UISPP Commission meetings. Schriften des Museums fur Archdo-
logie Schloss Gottorf, Erganzungsreihe 13. Verlag Ludwig, Kiel-
Schleswig, pp. 155-168.

Hedges, R.E.M., Housley, R.A., Bronk Ramsey, C., van Klinken, G.J.,
1993. Radiocarbon dates from the Oxford AMS system: Archae-
ometry datelist 16. Archaeometry 35, 147-167.

Hedges, R.E.M., Housley, R.A., Bronk Ramsey, C., Van Klinken, G.J.,
1995. Radiocarbon dates from the Oxford AMS system: Archae-
ometry datelist 20. Archaeometry 37, 417-430.

Heinemeier, J., Rud, N., 2000. AMS '4C dateringer, Arhus 1999.
Arkseologiske udgravninger i Danmark 1999, 296-313.

Herre, W., Requate, H., 1958. Die Tierreste der paldolithischen
Siedlungen Poggenwisch, Hasewisch, Borneck und Hopfenbach
bei Ahrensburg. In: Rust, A., Die jungpaldolithischen Zeltanlagen
von Ahrensburg. Vor- und friihgeschichtliche Untersuchungen
aus dem Schleswig-Holsteinischen Landesmuseum fur Vor- und
Frihgeschichte in Schleswig und dem Institut fur Ur- und Frih-
geschichte der Universitat Kiel N.F. 15. Wachholtz Verlag, Neu-
munster, pp. 23-27.

Hinrichs, M., 2020. Re-evaluating the Ahrensburgian find con-
centrations from Borneck-North and -East, district of Stormarn,
Schleswig-Holstein, Germany. Offa 73-77, 5-22.

Holm, J., 1991. Settlements of the Hamburgian and Federmesser
cultures at Slotseng, South Jutland. Journal of Danish Archae-
ology 10, 7-19.

454

Holm, J., Rieck, F., 1992. Istidsjaegere ved Jelsseerne. Hamburgkul-
turen | Danmark. Skrifter fra Museumsradet for Senderjyllands
Amt 5. Museumsradet for Sgnderjyllands Amt, Haderslev.

Housley, R.A., Gamble, C.S., Street, M., Pettitt, P, 1997. Radioe
carbon evidence for the lateglacial human recolonisation of
northern Europe. Proceedings of the Prehistoric Society 63, 25-
54.

Housley, R.A., Macleod, A., Nalepka, D., Jurochnik, A., Masoj¢, M.,
Davies, L., Lincoln, P.C., Bronk Ramsey, C., Gamble, C.S., Lowe,
J.J., 2013. Tephrostratigraphy of a lateglacial lake sediment se-
quence at Wegliny, southwest Poland. Quaternary Science Re-
views 77, 4-18.

Immel, A., Drucker, D.G., Bonazzi, M., Jahnke, T.K., Minzel, S.C.,
Schuenemann, V.J., Herbig, A., Kind, CJ., Krause, J., 2015.
Mitochondrial genomes of giant deers suggest their late sur-
vival in Central Europe. Scientific Reports 5, 10853; https://doi.
org/10.1038/srep10853

Iversen, J., 1942. En pollenanalytisk tidsfaestelse af ferskvandslagene
ved Ngrre Lyngby: Med Bemaerkninger om de senglaciale Natur-
forhold i Danmark. Bulletin of the Geological Society of Den-
mark / Meddelelser fra Dansk Geologisk Forening 10, 130-151.

Jensen, T.Z.T,, Sjostrom, A., Fischer, A., Rosengren, E., Lanigan, L.T,,
Bennike, O., Richter, K.K., Gron, K.J., Mackie, M., Mortensen,
M.F, Sarensen, L., Chivall, D., lversen, K.H., Taurozzi, A.J., Olsen,
J., Schroeder, H., Milner, N., Sgrensen, M., Collins, M.J., 2020.
An integrated analysis of Maglemose bone points reframes the
Early Mesolithic of Southern Scandinavia. Scientific Reports 10,
17244, https://doi.org/10.1038/s41598-020-74258-8.

Jensen, T.Z.T., Wild, M., Mortensen, M.F.,, Sgrensen, L., Petersen,
PV., Mackie, M., Taurozzi, A.J., Henriksen, M.B., Sgrensen, M.,
Collins, M.J., in prep. Into the great yonder: Species identifica-
tion and archaeological assessment of a decorated bone artefact
dated to the Allered/Younger Dryas transition from Fogense
Enge, Denmark.

Jessen, C.A., Pedersen, K.B., Christensen, C., Olsen, J., Mortensen,
M.E, Hansen, K.M., 2015. Early Maglemosian culture in the Pree
boreal landscape: Archaeology and vegetation from the earliest
Mesolithic site in Denmark at Lundby Mose, Sjeelland. Quater-
nary International 378, 73-87.

Kaiser, K., Clausen, I, 2005. Palaeopedology and stratigraphy
of the late Palaeolithic Alt Duvenstedt site, Schleswig-Holstein
(Northwest Germany). Archdologisches Korrespondenzblatt 35,
447-466.

Kaiser, K., De Klerk, P, Terberger, T, 1999. Die ,Riesenhir-
schfundstelle” von Endingen: geowissenschaftliche und archéo-
logische Untersuchungen an einem spatglazialen Fundplatz in
Vorpommern. Eiszeitalter und Gegenwart 49, 102-123.

Krlger, S., 2015. Ahrensburg, Sto. Altsteinzeitliche Kulturvorkom-
men im glazialen Seebecken LA 190. Bohrung ALSH 2015-11.
Sediment- und Holzkohlenanalysen [unpubl. report, Schleswig
2015].

Kriger, S., 2020. Of birches, smoke and reindeer dung — tracing
human-environmental interactions palynologically in sediments
from the Nahe palaeolake. Journal of Archaeological Sci-
ence: Reports 32, 102370; https://doi.org/10.1016/j.jasrep.
2020.102370.

Kruger, S., Damrath, M., 2020. In search of the Bglling-oscillation:
A new high resolution pollen record from the locus classicus lake

S.B. Grimm et al. - Late Glacial Occupation of Northern Germany and Adjacent Areas



Bolling, Denmark. Vegetation History and Archaeobotany 29,
189-211; https://doi.org/10.1007/s00334-019-00736-3.

Kriger, S., Mortensen, M.F,, Dorfler, W., 2020. Sequence complet
ted — palynological investigations on lateglacial/early holocene
environmental changes recorded in sequentially laminated lacus-
trine sediments of the Nahe palaeolake in Schleswig-Holstein,
Germany. Review of Palaeobotany and Palynology 280, 104271;
https://doi.org/10.1016/j.revpalbo.2020.104271.

Kruger, S., van den Bogaard, C., 2021. Small shards and long dis¢
tances — three cryptotephra layers from the Nahe palaeolake in-
cluding the first discovery of Laacher See Tephra in Schleswig-Hol-
stein (Germany). Journal of Quaternary Science 36, 8-19.

Larsson, L., 1996. The colonization of South Sweden during the
deglaciation. In: Larsson, L. (Ed.), The earliest settlement of
Scandinavia and its relationship with neighbouring areas. Acta
Archaeologica Lundensia 24. Almaqvist & Wiksell International,
Lund, pp. 141-155.

Lanting, J.N., van der Plicht, J., 1996. De '“C-chronologie van de
Nederlandse pre- en protohistorie. |. Laat-Paleolithicum Palaeo-
historia 37/38, 71-125.

Litt, T., Stebich, M., 1999. Bio- and chronostratigraphy of the late-
glacial in the Eifel region, Germany. Quaternary International 61,
5-16.

Litt, T., Brauer, A., Goslar, T., Merkt, J., Bataga, K., Muller, H., Ralska-
Jasiewiczowa, M., Stebich, M., Negendank, J.EW., 2001. Correw
lation and synchronisation of lateglacial continental sequences in
northern Central Europe based on annually laminated lacustrine
sediments. Quaternary Science Reviews 20, 1233-1249.

Meadows, J., Heron, C., Huls, M., Philippsen, B., Weber, M.J., 2018.
Dating the lost arrow shafts from Stellmoor (Schleswig-Holstein,
Germany). Quartar 65, 105-114.

Menke, B., 1968. Das Spatglazial von Glusing (Ein Beitrag zur
Kenntnis der spatglazialen Vegetationsgeschichte in Westhol-
stein). Eiszeitalter und Gegenwart 19, 73-84.

Merkt, J., Maller, H., 1999. Varve chronology and palynology of
the Lateglacial in Northwest Germany from lacustrine sediments
of Hamelsee in Lower Saxony. Quaternary International 61, 41-
59.

Mortensen, M.F,, Henriksen, PS., Bennike, O., 2014. Living on the
good soil: Relationships between soils, vegetation and human
settlement during the late Allerad period in Denmark. Vegeta-
tion History and Archaeobotany 23, 195-205.

Overbeck, FT., 1975. Botanisch-geologische Moorkunde unter
besonderer Berlicksichtigung der Moore Nordwestdeutschlands
als Quellen zur Vegetations-, Klima- und Siedlungsgeschichte.
Wachholtz Verlag, Neumdinster.

Pasda, K., 2009. Osteometry, and Osteological Age and Sex Deter-
mination of the Sisimiut Reindeer Population (Rangifer Tarandus
Groenlandicus). BAR International Series 1947. Hadrian Books,
Oxford.

Pedersen, K.B., 2009. Stederne og menneskene: Istidsjsegere om-
kring Knudshoved Odde. Museerne, Vordingborg.

Petersen, E.B., 2009. The human settlement of southern Scandi-
navia 12500-8700 cal BC. In: Street, M., Barton, N., Terberger,
T. (Eds.), Humans, environment and chronology of the late Gla-
cial on the North European plain: proceedings of Workshop 14
(Commission XXXII “The Final Palaeolithic of the Great European

The Beef behind all Possible Pasts — The Tandem-Festschrift in Honour of Elaine Turner and Martin Street

Plain”). RGZM — Tagungen 6. Verlag des Romisch-Germanischen
Zentralmuseums, Mainz, pp. 89-129.

Petersen, P.V., 2021. Zigzag lines and other protective patterns in
Palaeolithic and Mesolithic art. Quaternary International 573,
66-74.

Petersen, PV., Johansen, L., 1996. Tracking Late Glacial reindeer
hunters in eastern Denmark. In: Larsson, L. (Ed.), The earliest
settlement of Scandinavia and its relationship with neighbouring
areas. Acta Archaeologica Lundensia 24. Almqvist & Wiksell Inter-
national, Lund, pp. 75-88.

Pettitt, PB., Davies, W., Gamble, C.S., Richards, M.B., 2003. Pa-
laeolithic radiocarbon chronology: quantifying our confidence
beyond two half-lives. Journal of Archaeological Science 30,
1685-1693.

Price, T.D., Meiggs, D., Weber, M.-J., Pike-Tay, A., 2017. The migra-
tion of late Pleistocene reindeer: Isotopic evidence from northern
Europe. Archaeological and Anthropological Sciences 9, 371-394.

Rasmussen, S.O., Bigler, M., Blockley, S.P, Blunier, T., Buchardt,
S.L., Clausen, H.B., Cvijanovic, I., Dahl-Jensen, D., Johnsen, S.J.,
Fischer, H., Gkinis, V., Guillevic, M., Hoek, W.Z., Lowe, J.J., Pedro,
J.B., Popp, T., Seierstad, I.K., Steffensen, J.R.P,, Svensson, A.M.,
Vallelonga, P, Vinther, B.M., Walker, M.J.C., Wheatley, J.J., Win-
strup, M., 2014. A stratigraphic framework for abrupt climatic
changes during the last glacial period based on three synchro-
nized Greenland ice-core records: Refining and extending the
intimate event stratigraphy. Quaternary Science Reviews 106,
14-28.

Reimer, PJ., Austin, W.E.N., Bard, E., Bayliss, A., Blackwell, P.G.,
Bronk Ramsey, C., Butzin, M., Cheng, H., Edwards, R.L., Fried-
rich, M., Grootes, PM., Guilderson, T.P,, Hajdas, I., Heaton, TJ.,
Hogg, A.G., Hughen, K.A., Kromer, B., Manning, S.W., Mus-
cheler, R., Palmer, J.G., Pearson, C., van der Plicht, J., Reimer,
R.W., Richards, D.A., Scott, E.M., Southon, J.R., Turney, C.S.M.,
Wacker, L., Adolphi, F, Bintgen, U., Capano, M., Fahrni, S.M.,
Fogtmann-Schulz, A., Friedrich, R., Kéhler, P, Kudsk, S., Miyake,
F., Olsen, J., Reinig, F.,, Sakamoto, M., Sookdeo, A., Talamo, S.,
2020. The IntCal20 Northern Hemisphere Radiocarbon Age Cali-
bration Curve (0-55 cal kBP). Radiocarbon 62, 725-757.

Reuter, T, in prep. Federmessergruppen in Norddeutschland und
Dénemark. Dissertation, University Kiel, Kiel.

Richter, P, 1992. Ein spatglazialer Fundplatz auf dem Friedhof in
Melbeck, Ldkr. Lineburg. Nachrichten aus Niedersachsens Urge-
schichte 61, 3-32.

Riede, F., Grimm, S.B., Weber, M.J., Fahlke, J.M., 2010. Neue Daten
fur alte Grabungen: Ein Beitrag zur spatglazialen Archdologie
und Faunengeschichte Norddeutschlands. Archdologisches Kor-
respondenzblatt 40, 297-316.

Riede, F., Weber, M.J., Westen, B., Gregersen, K.M., Lundqvist Erik-
sen, K.K., Murray, A.S., Henriksen, PS., Mortensen, M.F.,, 2019.
Preliminary report on the Krogsbelle locale, a new Hamburgian
site in eastern Denmark. In: Eriksen, B.V., Rensink, E., Harris, S.
(Eds.), The Final Palaeolithic of Northern Eurasia. Proceedings of
the Amersfoort, Schleswig and Burgos UISPP Commission meet-
ings. Schriften des Museums fir Archéologie Schloss Gottorf,
Erganzungsreihe 13. Verlag Ludwig, Kiel-Schleswig, pp. 11-30.

Rivals, F., Drucker, D.G., Weber, M.-J., Audouze, F, Enloe, J.G,,
2020. Dietary traits and habitats of the reindeer (Rangifer taran-
dus) during the late Glacial of northern Europe. Archaeological

455



and Anthropological Sciences 12, 98; https://doi.org/10.1007/
$12520-020-01052-y.

Rust, A., 1937. Das altsteinzeitliche Rentierjagerlager Meiendorf.
Wachholtz Verlag, Neumunster.

Rust, A., 1943. Die alt- und mittelsteinzeitlichen Funde von Stell-
moor. Wachholtz Verlag, Neumunster.

Rust, A., 1958. Die jungpalédolithischen Zeltanlagen von Ahrens-
burg. Vor- und frihgeschichtliche Untersuchungen aus dem
Schleswig-Holsteinischen Landesmuseum fir Vor- und Frihge-
schichte in Schleswig und dem Institut fir Ur- und Frithgeschichte
der Universitat Kiel N. F. 15. Wachholtz Verlag, Neuminster.

Schwabedissen, H., 1944. Die mittlere Steinzeit im westlichen Nord-
deutschland: Unter besonderer Berlicksichtigung der Feuerstein-
werkzeuge. Offa-Blcher 7. Wachholtz Verlag, Neumnster.

Schwabedissen, H., 1954. Die Federmesser-Gruppen des nordwest-
europdischen Flachlandes: Zur Ausbreitung des Spat-Magdalé-
nien. Offa-Blicher 9. Wachholtz Verlag, Neumdinster.

Schwantes, G., 1923. Die Bedeutung der Lyngby-Zivilisation fir
die Gliederung der Steinzeit. Dissertation, University Hamburg,
Hamburg.

Schwantes, G., 1928. Nordisches Palaolithikum und Mesolithikum:
Festschrift zum funfzigsten Bestehen des Hamburger Museums
fur Volkerkunde. Mitteilungen aus dem Museum fir Volker-
kunde in Hamburg 13, 159-252.

Schwantes, G., 1933, Die dltesten Bewohner des mittleren Nord-
deutschland. Forschungen und Fortschritte 9, 261-262.

Sirocko, F, 2016. The ELSA-stacks (Eifel-laminated-sediment-ar-
chive): An introduction. Global and Planetary Change 142, 96-99.

Sirocko, F., Knapp, H., Dreher, F, Forster, M.W., Albert, J., Brunck,
H., Veres, D., Dietrich, S., Zech, M., Hambach, U., Réhner, M.,
Rudert, S., Schwibus, K., Adams, C., Sigl, P, 2016. The ELSA-
Vegetation-Stack: Reconstruction of Landscape Evolution Zones
(LEZ) from laminated Eifel maar sediments of the last 60,000
years. Global and Planetary Change 142, 108-135.

Stensager, A.O., 2006. Odense Kanal — et af Danmarks aeldste
fund. Fynske Minder 2006, 125-133.

Stevens, R.E., O'Connell, T.C., Hedges, R.E.M., Street, M., 20009.
Radiocarbon and stable isotope investigations at the central
Rhineland sites of Gonnersdorf and Andernach-Martinsberg,
Germany. Journal of Human Evolution 57, 131-148.

Street, M., 1996. The Late Glacial faunal assemblage from Endin-
gen, Lkr. Nordvorpommern. Archdologisches Korrespondenz-
blatt 26, 33-42.

Street, M., Baales, M., Weninger, B., 1994. Absolute Chronologie
des spaten Paldolithikums und Friihmesolithikums im nérdlichen
Rheinland. Archdologisches Korrespondenzblatt 24, 1-28.

Street, M., Terberger, T., 2004. The radiocarbon chronology of the
German Upper Palaeolithic: Fifteen years of cooperation with
ORAU. In: Higham, T.F.G., Bronk-Ramsey, C., Owen, D.C. (Eds.),
Radiocarbon and Archaeology. Proceedings of the 4% Sympo-
sium, Oxford 2002. Oxford University School of Archaeology
Monograph 62. Oxford University School of Archaeology, Ox-
ford, pp. 281-302.

Street, M., Turner, E., 2013. The faunal remains from Génnersdorf.
Monographien des Ro&misch-Germanischen Zentralmuseums
104. Verlag des Romisch-Germanischen Zentralmuseums, Mainz.

456

Street, M., Gelhausen, F, Grimm, S., Moseler, F, Niven, L., Sens-
burg, M., Turner, E., Wenzel, S., Joris, O., 2006. L'occupation
du bassin de Neuwied (Rhénanie centrale, Allemagne) par les
Magdaléniens et les groupes a Federmesser (aziliens). Bulletin de
la Société préhistorique Francaise 103, 753-780.

Taute, W., 1968. Die Stielspitzen-Gruppen im nérdlichen Europa:
Ein Beitrag zur Kenntnis der spaten Altsteinzeit. Bhlau, K&éln—
Graz.

Terberger, T., 1996. The Early Settlement of Northeast Germany
(Mecklenburg-Vorpommern). In: Larsson, L. (Ed.), The earliest
settlement of Scandinavia and its relationship with neighbouring
areas. Acta Archaeologica Lundensia 24. Imqvist & Wiksell Inter-
national, Lund, pp. 111-122.

Terberger, T., Street, M., 2002. Hiatus or continuity? New results for
the question of pleniglacial settlement in Central Europe. Antig-
uity 76, 691-698.

Tolksdorf, J.F., Turner, F., Kaiser, K., Eckmeier, E., Stahlschmidt, M.,
Housley, R.A., Breest, K., Veil, S., 2013. Multiproxy Analyses of
Stratigraphy and Palaeoenvironment of the Late Palaeolithic
Grabow Floodplain Site, Northern Germany. Geoarchaeology
28, 50-65.

Tromnau, G., 1974. Der jungpaldolithische Fundplatz Schalkholz,
Kreis Dithmarschen. Hammaburg NF 1, 9-22.

Tromnau, G., 1975. Neue Ausgrabungen im Ahrensburger Tunnel-
tal: Ein Beitrag zur Erforschung des Jungpaléolithikums im nord-
westeuropdischen Flachland. Wachholtz Verlag, NeumUnster.

Tromnau, G., 1992. Anmerkungen zur Rengeweih-Harpune von
Meiendorf. In: Krause, E.B., Mecke, B. (Eds.), Ur-Geschichte im
Ruhrgebiet. Festschrift Arno Heinrich. Edition Archaea, Gelsen-
kirchen, pp. 79-83.

Turner, E., 2004. The carnivore and human occupations of the
Wildscheuer cave, an upper Pleistocene “des. Res.” in Hesse,
Germany. Revue de Paléobiologie 23, 897-925.

Usinger, H., 1978. Pollen- und groBrestanalytische Untersuchungen
zur Frage des Bolling-Interstadials und der spatglazialen Baum-
birken-Einwanderung in Schleswig-Holstein. Mit einem neuen
Diagramm aus der Eichholz-Niederung bei Heiligenhafen. Schrif-
ten des Naturwissenschaftlichen Vereins fr Schleswig-Holstein
48, 41-61.

Usinger, H., 1985. Pollenstratigraphische, vegetations- und klima-
geschichtliche Gliederung des ,Bolling-Allerdd-Komplexes” in
Schleswig-Holstein und ihre Bedeutung fir die Spatglazial-Strati-
graphie in benachbarten Gebieten. Flora 177, 1-43.

Usinger, H., 1997. Pollenanalytische Datierung spatpaldolithischer
Fundschichten bei Ahrenshoft, Kr. Nordfriesland. Archdologische
Nachrichten aus Schleswig-Holstein 8, 50-73.

Veil, S., Breest, K., 2002. The archaeological context of the art
objects from the Federmesser site of Weitsche, Ldkr. Luchow-
Dannenberg, Lower Saxony (Germany) — a preliminary report. In:
Eriksen, B.V., Bratlund, B. (Eds.), Recent studies in the Final Pa-
laeolithic of the European Plain. Aarhus University Press, Aarhus,
pp. 129-138.

Veil, S., Breest, K., Grootes, P, Nadeau, M.J., Hils, M., 2012. A
14000-year-old amber elk and the origins of northern European
art. Antiquity 86, 660-673.

Weber, M.-J., Clausen, I., Housley, R.A., Miller, C.E., Riede, F., 2010.
New information on the Havelte Group site Ahrenshoft LA 58 D

S.B. Grimm et al. - Late Glacial Occupation of Northern Germany and Adjacent Areas



(Nordfriesland, Germany) — preliminary results of the 2008 field-
work. Quartar 57, 7-24.

Weber, M.-J., Grimm, S.B., Baales, M., 2011. Between warm and
cold — impact of Dryas Il on human behavior in Central Europe.
Quaternary International 242, 277-301.

Weber, M.-J., Wild, M., 2019. Allein unter Elchen? Archdologische
Nachrichten aus Schleswig-Holstein 25, 7-11.

Weinstock, J., 2000a. Late Pleistocene reindeer populations in
Middle and Western Europe. An osteometrical study of Rangifer
tarandus. BioArchaeologica 3. Mo Vince, Tibingen.

Weinstock, J., 2000b. Osteometry as a source of refined demo-
graphic information: Sex-ratios of reindeer, hunting strategies,
and herd control in the Late Glacial site of Stellmoor, northern
Germany. Journal of Archaeological Science 27, 1187-1195.

Weninger, B., Jéris, O., 2008. A 'C age calibration curve for the
last 60ka: the Greenland-Hulu U/Th timescale and its impact
on understanding the Middle to Upper Paleolithic transition in
Western Eurasia. Journal of Human Evolution 55, 772-781.

Wild, M., 2017. The Ahrensburgian faunal assemblage from Nahe
LA11 at lake Itzstedt (Kr. Segeberg, North Germany). Archéolo-
gisches Korrespondenzblatt 47, 441-460.

Wild, M., 2020. Coping with risk through seasonal behavioural
strategies. Technological analysis of selected Late Upper Palaeo-

Sonja B. Grimm

Berit Valentin Eriksen

Mara-Julia Weber

Schleswig-Holstein State Museums Foundation
Schloss Gottorf

Centre for Baltic and Scandinavian Archaeology
Collaborative Research Centre 1266 Project B 1
“Pioneers of the North”

Schlossinsel

D - 24837 Schleswig

sonja.grimm@zbsa.eu

Sascha Kruger

The National Museum of Denmark

Environmental Archaeology and Materials Science
I.C. Modewegsvej

DK - 2800 Kongens Lyngby

and

Kiel University

Institute of Prehistoric and Protohistoric Archaeology
Johanna-Mestorf-StraBBe 2-6

D - 24106 Kiel

The Beef behind all Possible Pasts — The Tandem-Festschrift in Honour of Elaine Turner and Martin Street

lithic antler assemblages from northern Germany, southern
Scandinavia and the Paris Basin. Untersuchungen und Materia-
lien zur Steinzeit in Schleswig-Holstein und im Ostseeraum 12.
Wachholtz Verlag, Kiel-Hamburg.

Wild, M., Weber, M.J., 2017. Ein schrager Typ — eine Geweih-
spitze aus Lasbek und ihr Verhaltnis zum europdischen Jung-
und Spétpaldolithikum. In: Eriksen, B.V., Abegg-Wigg, A.,
Bleile, R., Ickerodt, U. (Eds.), Interaction without borders. Ex-
emplary archaeological research at the beginning of the 2175t
century. Festschrift fir Claus von Carnap-Bornheim zum 60.
Geburtstag. Stiftung Schleswig-Holsteinische Landesmuseen,
Schleswig, pp. 23-34.

Wild, M., Mortensen, M.F, Andreasen, N.H., Borup, P, Casati,
C., Eriksen, B.V., Frost, L., Gregersen, K.M., Henriksen, M.B.,
Kanstrup, M., Olsen, J., Pedersen, K.B., Petersen, P.V., Ramskov,
C., Serensen, L., Sgrensen, M., Wahlin, S., in press. Palaeolithic
bone and antler artefacts from Lateglacial and Early Holocene
Denmark. Quartér.

Wulf, S., Ott, F, Stowinski, M., Noryskiewicz, A.M., Drager, N., Mar-
tin-Puertas, C., Czymzik, M., Neugebauer, ., Dulski, P, Bourne,
A.J., Blaszkiewicz, M., Brauer, A., 2013. Tracing the Laacher
See Tephra in the varved sediment record of the Trzechowskie
palaeolake in central northern Poland. Quaternary Science Re-
views 76, 129-139.

Tobias Reuter

Schleswig-Holstein State Museums Foundation
Schloss Gottorf

Centre for Baltic and Scandinavian Archaeology
Schlossinsel

D - 24837 Schleswig

Markus Wild

Schleswig-Holstein State Museums Foundation
Schloss Gottorf

Centre for Baltic and Scandinavian Archaeology
Schlossinsel

D - 24837 Schleswig

and

Kiel University

Cluster of Excellence ROOTS
Ohlshausenstral3e 80h

D - 24118 Kiel

457





