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a b s t r a c t

Following a thorough review of high-resolution environmental archives, this paper aims at discrimi-
nating the factors determining the heterogeneous repercussion of the Lateglacial Younger Dryas in
Central Europe. When examining the archaeological implications of human adaptation to the subsequent
changes in the natural environment two divergent biotic regions are of special interest: the North
European Plain and adjacent areas; and the Alpine foothills and surrounding mountain ranges. In these
regions, two different archaeological technocomplexes (traditions) are found: the Tanged Point Complex
and the Curve-Backed Point Groups. Considering the distribution of the archaeological sites witnessing
changes in the material culture and subsistence pattern, the intensity of the environmental changes
caused by the Younger Dryas is a decisive element. Settlement discontinuity during the Younger Dryas is
questioned. Moreover, the potential existence of established social networks between the two regions
expressed by comparable developments such as microlithization is considered. Finally, the authors assess
whether the Younger Dryas acted as an accelerator or a brake in the process of regional diversification
prior to the Early Mesolithic.

� 2010 Elsevier Ltd and INQUA. All rights reserved.
1. Introduction

Global climate change represents one of the most challenging
issues of today and hence draws the scientific community’s atten-
tion to past climate events and their impact. In the European
Lateglacial, the Younger Dryas (YD) constitutes a well-studied long-
term stadial event (Greenland Stadial GS-1, nomenclature accord-
ing to Björck et al., 1998) with significant effects on soil stability and
the environment. However, the consequences of these changes for
the way of life of the hunter-gatherer groups in Central Europe vary
both qualitatively and quantitatively. The so-called Ahrensburgian,
named after the important region of the Ahrensburgian tunnel
valley northeast of Hamburg and noted for its reindeer-based
subsistence, occurs on the North European Plain and the adjacent
uplands but is absent further south (Fig. 1). It represents the
western variant of the Tanged Point Groups (Stielspitzen-Gruppen)
defined by Wolfgang Taute (1968), whose classification still
constitutes the most commonly cited reference for the analyses of
northern Central European assemblages attributed to the Tanged
M.-J.Weber), grimm@rgzm.de
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Point Groups or the Tanged Point Complex (TPC; Koz1owski, 1999).
Equally, Wolfgang Taute’s study on Late Paleolithic and Mesolithic
sites in southern Central Europe (Taute, 1971) significantly influ-
enced the research in this southern region.

The destructive short-term event of the Laacher See volcanic
eruption, preceding the onset of the YD by c. 200 years, is suggested
to have provoked important human reactions, such as the forma-
tion of the Brommean in southern Scandinavia (Riede, 2008). In
comparison, the YD is a long-term event with more pronounced
and sustainable impacts on the Lateglacial environment. Thus, this
raises the question as to which motive force leads to changes in
human behavior. Factors detectable in YD records from western
Central Europe, such as livability of the landscape, resource avail-
ability, and traditional habit of the social group, are discussed here.

2. Before the cold e the Lateglacial Interstadial

At least fromthebeginningof the Lateglacialwarming (Greenland
Interstadial GI-1), humans started (re-)settling several regions of
northern Central and Northern Europe, which had been mostly
depopulated during the Last Glacial Maximum (LGM; cf. Terberger
and Street, 2002; Verpoorte, 2004). According to reliable 14C dates
from the earliest sites in northern Germany and Denmark (Grimm
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Fig. 1. Northwestern Central Europe during the Younger Dryas with permafrost zones (according Isarin, 1997: 324, Fig. 7; for further details see text) and archaeological sites
mentioned in the text or Table 1: Mickelmosse (Larsson, 1996); 2: Odense Kanal (Stensager, 2004); 3: Arreskov (Fischer, 1996); 4: Alt Duvenstedt LA 121 (Clausen, 1996; Kaiser and
Clausen, 2005); 5: Nahe LA 11; 6: Stellmoor, Ahrensburgian tunnel valley (Rust, 1943); 7: Melbeck-Friedhof 3/3A (Richter, 1992); 8: Bützsee-Altfriesack (Cziesla and Pettitt, 2003); 9:
Wustermark 22 (Hanik, 2009); 10: Golßen (Gramsch, 1969); 11: Rhünda (Rosendahl, 2002); 12: Kallenhardt (Baales, 1996); 13: Geldrop-Mie Peels (Deeben, 1988); 14: Budel IV
(Taute, 1968); 15: Roermond (Van Noort and Wouters, 1987); 16: Übach-Palenberg (Jöris and Thissen, 1997); 17: Remouchamps (Dewez et al., 1974; Baales, 1996); 18: Kartstein
(Baales, 1996); 19: K�ulna Cave (Valoch, 1988, 2003); 20: Sarching ’83 (Heinen, 2005); 21: Helga-Abri (Hahn and Scheer, 1983); 22: Henauhof-Northwest (Jochim, 1993, 1998) and Bad
Buchau-Kappel (Jochim and Kind, 2008; Beutelspacher et al., 2009); 23: Jägerhaushöhle (Taute, 1971); 24: Seeberg-Fürsteiner (Nielsen, 2009); 25: Altwasser Cave 1, Appenzell Alps
(Jagher et al., 1997; Nielsen, 2002); 26: Rofan Mountains (Kompatscher and Kompatscher, 2005) and Fotscher Valley (Schäfer, in press); 27: Gamssulzenhöhle (Kühtreiber and Kunst,
1995).
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andWeber, 2008), these areaswere repopulatedwithin thefirst part
of the Lateglacial Interstadial (GI-1e). An increasing number of sites
from these northern regions indicate a continuous or at least repet-
itive settlement of these areas throughout GI-1. By the mid-Inter-
stadial (GI-1c), forests startedgrowing innorthernEurope, andby the
end of the Interstadial light forest environments covered most parts
of western Central Europe (Figs. 2 and 3; cf. Endinger Bruch/Meck-
lenburg-Western Pomerania, northern Germany, c. 9 m above sea
level (a.s.l.), De Klerk, 2002; Säulingssee/Thuringia, central Germany,
230 m a.s.l., Mäusbacher et al., 2001; Lake Lautrey/Jura, eastern
France, 788 m a.s.l., Magny et al., 2006). Hence, by this time, Europe
was occupied as far north as southern Scandinavia by hunter-gath-
erers, who were adapted to these light forest environments. These
people are generally referred to as Curve-Backed Point (CBP) Groups
or, in particular, Federmesser-Gruppen (FMG; Schwabedissen,1954).
The settlement remains of these groups give an impression of
ephemeral occupations. Only in rare cases do evident structures such
as hearths occur. However, the spatial analysis of small lithic
concentrations suggests thepossible use of small dwelling structures
(tents; Gelhausen et al., 2004; Loew, 2009). As far as can be assumed
from the origin of lithic raw materials, e.g. in the Central Rhineland
the territories appear comparable in size to the previous Magdale-
nian ones inhabiting the preceding steppe environments (Street
et al., 2006). The lithic inventories of the FMG are characterized by
a flake and bladelet industry out of which small curve-backed points
(Federmesser), thumb-nail end-scrapers and hardly standardized
burins aremade. In addition to the small size of the projectile points,
numerous shaft smoothers may indicate the presence of bow and



Fig. 2. Late Allerød, Younger Dryas, and early Holocene as represented in the oxygen isotope record from Greenland (NGRIP, Andersen et al., 2004) with volcanic ashes (Mortensen
et al., 2005) in the GICC05 time scale (Rasmussen et al., 2006; Vinther et al., 2006) and the correlated environmental records from Hämelsee (Merkt and Müller. 1999), Siethener See
(Kleinmann et al., 2002), Meerfelder Maar (Litt et al., 2003), Lake �Svarcenberk (Pokorny, 2002), Lake Steisslingen (Eusterhues et al., 2002), and Ammersee (von Grafenstein et al.,
1999).
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Fig. 3. Northwestern Central European sites with the distribution of visible LST, permafrost zones during the Younger Dryas, and environmental records mentioned in the text. 1:
Hässleberga (Larsson et al., 2002); 2: Endinger Bruch (De Klerk, 2002) and Reinberg Basin (De Klerk et al., 2008); 3: Siethener See (Kleinmann et al., 2002); 4: Hämelsee (Merkt and
Müller, 1999); 5: Kaster (Hedges et al., 1989); 6: Laacher See volcano (Schmincke et al., 1999; Baales et al., 2002); 7: Meerfelder Maar (Litt and Stebich, 1999); 8: Oppershofen 3 and 5,
Wetterau (Bos, 2001); 9: Mardorf-Schweinsberg, Amöneburg Basin (Bos, 2001); 10: Säulingssee (Mäusbacher et al., 2001); 11: Lake �Svarcenberk (Pokorný, 2002); 12: Ammersee
(Von Grafenstein et al., 1999); 13: Lake Steisslingen (Schwark et al., 2002; Eusterhues et al., 2002); 14: Aegelsee (Lotter et al., 1992); 15: Lake Lautrey (Magny et al., 2006).
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arrow technology, which is further supported by adhesive residues
on some projectile points (Baales, 2002, 2006, pp. 261e269, 433; De
Bie andCaspar, 2000). In contrast to the earlierMagdalenian, organic
implements (Baales, 2002;Wenzel, 2004), jewelleryandart (Veil and
Terberger, 2009) are rare. Among the hunted fauna, red deer (Cervus
elaphus) predominates in the south, whereas in the north moose
(Alces alces) is the most common species. Furthermore, roe deer
(Capreolus capreolus), bovid (most likely aurochs, Bos primigenius),
chamois (Rupicapra rupicapra) and beaver (Castor fiber) regularly
occur in archaeological sites. Occasionally, faunal remains of wild
boar (Sus scrofa) andhorse (Equus ferus) are also present (Baales et al.,
2002; Baales, 2006).

2.1. The Laacher See eruption

Towards the end of the Lateglacial Interstadial (GI-1a), around
11000 cal. BC, the eruption of the Laacher See volcano situated in the
Central Rhineland area spread ashes (Laacher See Tephrae LST) over
wide parts of Central Europe (Fig. 3) and the LST is thus considered
an important stratigraphic marker event (Baales et al., 2002).
Although immensely destructive near the vent in the Central
Rhineland, this event seems to have had no sustainable impact on
the environment of the region (e.g. Meerfelder Maar, Litt and
Stebich, 1999, p. 9), nor on that of any other region hit by the LST
fans (Figs. 2 and 3; cf. Litt et al., 2003; Reinberg Basin/Mecklenburg-
Western Pomerania, northeastern Germany, 16 m a.s.l., De Klerk
et al., 2008). The interval of recorded deterioration ranges bet-
ween 2 and 8 years (e.g. Friedrich et al., 1999, pp. 34, 35; Schneider
et al., 2000). Although in eastern France some anomalies of
isotopes in red deer are considered to result from the eruption
(Drucker et al., 2009), these are not regarded as having considerable
impact on the animals’ health (D. Drucker, personal communica-
tion). Furthermore, it seems that the Laacher See event had no
significant influence on the behavior of hunter-gatherers in the
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immediate vicinity of the volcano, as the Central Rhineland FMG site
of Bad Breisig (Rhineland-Palatinate, western Germany; Figs. 4 and
5) proves, which has been uncovered on a lower terrace of the
Rhine at 68 m a.s.l. and stratigraphically on top of the LST (Baales
et al., 2001; Grimm, 2004). Classic FMG lithic material was depos-
ited around a hearth in a very similar pattern to FMG concentrations
found below the LST. However, in the Bad Breisig assemblage, single
truncated backed implements (especially Malaurie points, Fig. 5.
23e25, 27 and 29) occur, which are a well known development on
central (Bodu, 2000) and southwestern French (Célérier et al., 1997)
sites, where the increasing importance of this type of points in the
stratigraphically succeeding horizons at the La Borie del Rey site led
to the definition of the Laborian (Le Tensorer, 1981). The attribution
to theAllerød is basedon thepresence of roedeer,which seems tobe
absent in Central Europe during the YD (Sommer et al., 2009, p. 6),
Fig. 4. Northwestern Central Europe in the late Lateglacial Interstadial (GI-1a) with the dist
Sørensen, 1995; Stensager, 2004); 2: Segebro (Salomonsson, 1961); 3: Bromme (Mathiasse
(Johansson, 2003); 7: Klappholz LA 63 (Clausen, 2004); 8: Alt Duvenstedt LA 123 (Clausen an
1968); 10: Lemförde am Dümmer (Veil et al., 1991); 11: Wierden-Enterse Akkers (Deeben et
(Deeben and Rensink, 2005), 14: Geldrop I (Taute, 1968); 15: Budel II (Deeben and Rens
(Heidenreich, 2009); 18: Grob Lieskow (Bittmann and Pasda, 1999; Pasda, 2002); 19: Satte
(Taute, 1971; Gietz, 2001); 21: Rochedane (Thévenin, 1982).
and a reliable 14C date on charcoal identified as pine (Pinus sp.) from
the hearth (Table 1), which is calibrated to the Allerød-YD transition.
Furthermore, a stratigraphic indication is the embedded position of
the archaeological material in the lower part of a flood loam,
whereas themodern Rhine bed is some 10m lower and the incision
of this bed probably started in the early YD. Thus, even though
occasional high waters may have affected the Bad Breisig site after
the incision, it is unlikely that these led to the development of flood
loamdeposits. The occurrence of two lithic assemblages comparable
to the BadBreisig inventory, though less numerous,may indicate the
ongoing presence of late FMG in other areas. However, one was
recovered from a partially disturbed Lateglacial site in Salzkotten-
Thüle (North Rhine-Westphalia, western Germany, Heidenreich,
2009), which is located at an altitude of c. 100 m a.s.l. some
150 kmnortheast of Bad Breisig in the transitional zone between the
ribution of visible LST and sites mentioned in the text or Table 1: Nørre Lyngby (Aaris-
n, 1948); 4e6: Trollesgave; Fensmark Skydebane (Fischer, 1996) and Stoksbjerg Vest
d Hartz, 1988; Kaiser and Clausen, 2005); 9: Rissen 14/14a (Schwabedissen, 1954; Taute,
al., 2006); 12: Doetinchem (Niekus et al., 1998; Johansen et al., 2000); 13: Milheeze Ia
ink, 2005); 16: Bad Breisig (Baales et al., 2001; Grimm, 2004); 17: Salzkotten-Thüle
nbeuren-Kieswerk (Kind, 1995); 20: Zigeunerfels (Taute, 1971) and Burghöhle Dietfurt



Fig. 5. Typical late Lateglacial artifacts from the central uplands. - 1e8, 11e13, 15 Kallenhardt. 9, 10, 14, 16e20 Kartstein. 21e34 Bad Breisig. - 1e2, 33e34 truncations. 3, 15, 31e32
end-scrapers. 4 micro-burin. 5, 7, 14, 16 microliths. 6, 8e12, 17 Ahrensburgian tanged points. 13, 26 burins. 18e19 retouched pieces. 20 pointed blade (Spitzklinge). 21e25, 27 curve-
backed points (23, 25, 27 fragments of Malaurie points). 28 backed blade. 29 truncated backed bladelet. 30 composite tool (burin-end-scraper). e 1e18, 20e21, 23, 25e27, 30, 32
flint. 19 quartz. 22, 24, 28e29, 31, 33e34 Tertiary quarzite. (1e8, 11e13, 15 Baales, 1996, pp. 209e210, 212e214. 9e10, 14, 16e20 Baales, 1996, p. 34. 21e34 Grimm, 2004, p. 20.).



Table 1
Selected 14C datesa on late Allerød, Younger Dryas and early Holocene material from the uplands in Central Europe.

Site/country Site type Archaeological unit Lab. no. Age in
14C-BP

� material species reference calibration
(cal. BC)b

comment

Bad Breisig/GER open air site FMG with Malaurie
points

GrA-17493 10 840 60 charcoal Pinus sp. Baales et al., 2001 10 960e10 720

Waulsort/BEL cave Final Paleolithic OxA-6856 10 820 80 bone Homo sapiens Bronk Ramsey
et al., 2002

10 980e10 700 unknown cave

Remouchamps/BEL cave Ahrensburgian OxA-4191 10 800 110 metacarpus Rangifer tarandus Hedges et al., 1993 11 020e10 660 with cut marks
Bad Breisig/GER open air site FMG with Malaurie

points
GrA-17642 10 480 80 charcoal deciduous wood Baales et al., 2001 rejected

Remouchamps/BEL cave Ahrensburgian Lv-535 10 380 170 fragments Rangifer tarandus Gob, 1990 10 880e9640
Remouchamps/BEL cave Ahrensburgian OxA-4190 10 330 110 humerus Tetrao urogallus Hedges et al., 1993 10 760e9760 with cut marks
Remouchamps/BEL cave Ahrensburgian OxA-3634 10 320 80 maxilla Rangifer tarandus Hedges et al., 1993 10 660e9860 with cut marks
Bad Breisig/GER open air site FMG with Malaurie

points
GrA-17716 10 220 60 calcined bone Baales et al., 2001 rejected

Kartstein/GER cave Ahrensburgian OxA-9031 10 220 75 femur Rangifer tarandus Bronk Ramsey
et al., 2002

10 280e9680

Rhünda/GER open air site Final Paleolithic GrA-15947 10 200 60 calotte Homo sapiens Rosendahl, 2002 10 190e9710
Kartstein/GER cave Ahrensburgian KN-4023 10 090 100 bulk bone sample Lagopus sp. Baales, 1996
Kartstein/GER cave Ahrensburgian KN-4254A 10 030 60 bulk bone sample Rangifer tarandus Baales, 2004
K�ulnaCave/CZE rock shelter FMG and Mesolithic

types
GrN-6120 10 070 85 bone Mook, 1988 disturbed layer

Kartstein/GER cave Ahrensburgian KN-4252 10 000 50 bulk bone sample Rangifer tarandus Baales, 2004
Kartstein/GER cave Ahrensburgian OxA-9032 9 995 65 tarsometatarsus Lagopus lagopus Bronk Ramsey

et al., 2002
probably not associated
to archaeology

Kartstein/GER cave Ahrensburgian KN-4254B 9 900 45 bulk bone sample Rangifer tarandus Baales, 2004
Kartstein/GER cave Ahrensburgian KN-4254C 9 685 50 bulk bone sample Rangifer tarandus Baales, 2004
Kartstein/GER cave Ahrensburgian KN-4072 9 550 90 bulk bone sample cf. Rangifer tarandus Baales, 1996 contaminated by

humic acids?
Kartstein/GER cave Ahrensburgian KN-4073 9 530 90 bulk shaft fragments cf. Rangifer tarandus Baales, 1996 contaminated by

humic acids?

a When reporting 14C dates it is meanwhile recommended to give further analytical information (e.g. d13C, gelatin yield, %wt collagen or C/N; Jacobi and Higham, 2009). This is not effectuated in the present paper because this
information is not available for many of the dates given here.

b Dates were calibrated using the CalPal-2007HULU calibration curve (Weninger and Jöris, 2008) in the downloaded March 2007 version of the CalPal Program (Weninger et al., 2007) and the resulting ages are given in the 95%
confidence interval.
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North European Plain and the adjacent uplands. The second (Sat-
tenbeuren-Kieswerk/Baden-Wurttemberg, southern Germany, c.
580 m a.s.l.) was found in a displaced layer in the southern upland
zone on the shores of the Federsee situated some 320 km southeast
of Bad Breisig, and is attributed to the Allerød-YD transition (Kind,
1995, p. 169). Differing from these assemblages, the eastern French
multi-layered site Rochedane (Doubs, eastern France, c. 370m a.s.l.),
which lies c. 350 km south of Bad Breisig in the Alpine foothills,
contains no truncated backed pieces in the Lateglacial layers
(Thévenin, 1982). However, a recent analysis on red deer remains
indicates that layer B, which was originally dated into the early YD
(Table 2), may be of mid-Lateglacial Interstadial age (Drucker et al.,
2009). Furthermore, for the overlying layer A4, several AMS dates
point to a late Allerød age, presumably post-dating the LST event. In
this layer, apart from a tendency towards smaller and slimmer lithic
implements, no changes to theprevious layer in the lithicmaterial or
the subsistence strategy are observed. This unchanged pattern of
late FMG assemblages also seems reflected byconcentrations dating
to the late GI-1a such as the one at Doetinchem in the eastern
Netherlands (Gelderland, c.10ma.s.l.), where an FMG inventory and
several associated faunal remains, which were determined as horse
and moose, possibly wild boar, and several fish species, were found
around a hearth (Niekus et al., 1998; Johansen et al., 2000). The 14C
dates indicated a late Allerød/early YD age (Table 3; Lanting et al.,
2001). Another concentration was recovered at the Lower Lusatian
site of Grob Lieskow (Brandenburg, eastern Germany, c. 55 m a.s.l.,
Pasda, 2001, pp. 125e127). There, some 3000m2with an up to 12m
thick stratigraphy were investigated in a lignite mine in the late
1990s, with, besides a rich vegetation record (Bittmann and Pasda,
1999), some in situ concentrations of the FMG as well as a few TPC
artifacts from a disturbed context (Pasda, 2001, p.127). Even though
the site is located in the area of the visible LST fans (Fig. 4) and the
stratigraphy covers a period from the early Lateglacial Interstadial to
the Holocene, visible LST was not recorded (Bittmann and Pasda,
1999, pp. 41e42). However, the CBP Group material was
embedded in a soil, which according to palynological analysis and
a series of 14C dates had formed from the latest Lateglacial Inter-
stadial to the mid-YD (Bittmann and Pasda, 1999) presumably
comparable to other situations in northern Germany (cf. Terberger,
2006). In this case, contamination of the 14C dates due to high
water level in recent times cannot be excluded, however (Pasda,
2002, p. 125).

Nevertheless, for northern Europe, the possibility that the
eruptive event (leading to assumed opening of the vegetation)
gave rise to the Brommean is discussed (Riede, 2008). While FMG
are a widespread phenomenon in Central Europe and adjacent
regions, the appearance of the Brommean at the very end of the
Lateglacial Interstadial (GI-1a) seems to be restricted to southern
Scandinavia and parts of northern Germany (Eriksen, 2002).
Brommean lithic inventories are characterized by several burin
types, end-scrapers, and especially large tanged points (Brom-
mean points) of high variability (Pedersen, 2009, p. 20). Moose
was regarded as the main prey species of Brommean hunters,
although most sites are deprived of faunal remains (Eriksen,
1996a, p. 120). However, red deer (Trollesgave/Zealand,
Denmark, 29 m a.s.l., Fischer and Mortensen, 1977, p. 93) and
beaver (Bromme/Zealand, Denmark, 27 m a.s.l., Mathiassen, 1948,
p. 137; Segebro/Scania, southern Sweden, 2 m a.s.l., Salomonsson,
1965, p. 2) have additionally been noted as exploited species.
Reindeer (Rangifer tarandus) was present in southern Scandinavia
at this time (e.g. Petersen, 2009; Riede et al., 2010), but is not
found in undoubted association with Brommean archaeology. The
LST (or micro particles of it, e.g. Blockley et al., 2008) has not been
detected in the stratigraphy of any Brommean site, nor on any
relevant site south or west of the vent.



Table 3
Selected 14C dates on late Allerød, Younger Dryas and early Holocene material from Central European northern lowlands.

Site/country Site type Archaeological unit Lab. no. Age in
14C-BP

� material species reference calibration (cal. BC) comment

Alt Duvenstedt
LA 120B/GER

open air site FMG AAR-2244 11 780 110 charcoal Clausen, 2004 11 950e11 510

Klappholz LA 63/GER open air find Final Paleolithic AAR-2785 11 560 110 Lyngby antler axe Rangifer tarandus Clausen, 2004 11 720e11 280
Wierden-Enterse

Akkers HS/NED
open air site CBP GrA-25906 11 070 60 charcoal Pinus sp. Deeben et al., 2006 11 170e10 850

Budel IV or II/NED open air site Ahrensburgian
or CBP

GrN-1687 11 070 90 charcoal Lanting and van der
Plicht, 1996

11 210e10 810 controversial: falsely
labeled?

Alt Duvenstedt
LA 123/GER

open air site Ahrensburgian AAR-2246 11 060 110 charcoal Kaiser and Clausen,
2005

11 220e10 780

Geldrop I/NED open air site paleostratigraphic GrN-603 11 020 230 charcoal Lanting and van der
Plicht, 1996

from the Usselo soil
underneath the find
horizon

Grob Lieskow/GER open air site FMG LZ-1350 11 000 110 big pieces of charcoal
mixed with sand

Pinus sp. Bittmann and Pasda,
1999

11 190e10 750

Grob Lieskow/GER open air site FMG LZ-1349
(or �1348?)

10 970 80 big pieces of charcoal
mixed with sand

Pinus sp. Bittmann and Pasda,
1999

11 120e10 760

Grob Lieskow/GER open air site FMG LZ-1352 10 960 80 big pieces of charcoal
mixed with sand

Pinus sp. Bittmann and Pasda,
1999

11 110e10 750

Geldrop I/NED open air site Ahrensburgian GrN-1059 10 960 85 charcoal Lanting and van der
Plicht, 1996

11 120e10 760 controversial:
admixture from
Usselo soil?

Lemförde am
Dümmer/GER

lacustr. sediment Final Paleolithic Hv-14972 10 955 315 antler barbed point Cervus elaphus Veil et al., 1991 11 580e10 220

Doetinchem/NED open air site FMG GrA-13388 10 930 50 calcined bone Johansen et al., 2000 11 040e10 760 found in the dump of
the concentration

Doetinchem/NED open air site FMG GrA-13387 10 880 50 calcined bone Johansen et al., 2000 10 990e10 750 found in the hearth
Milheeze-Hutseberg

(Ia)/NED
open air site CBP GrN-2314 10 880 125 charcoal Lanting and Mook,

1977; Lanting
and van der Plicht,
1996

11 100e10 700 from hearth?

Doetinchem/NED open air site FMG GrA-13686 10 870 50 charcoal Pinus sp. Johansen et al., 2000 10 960e10 760
Grob Lieskow/GER open air site FMG LZ-1347 10 870 105 big pieces of charcoal

mixed with sand
Pinus sp. Bittmann and Pasda,

1999
11 070e10 710

Alt Duvenstedt
LA 121/GER

open air site Ahrensburgian AAR-2245 10 810 80 charcoal Kaiser and Clausen,
2005

10 970e10 690

Alt Duvenstedt
LA 121/GER

open air site Ahrensburgian AAR-2245-2 10 770 60 charcoal Kaiser and Clausen,
2005

10 840e10 720

Wierden-Enterse
Akkers HS/NED

open air site CBP GrA-23973 10 720 60 calcined bone Deeben et al., 2006 10 820e10 700

Wierden-Enterse
Akkers HS/NED

open air site CBP GrA-24847 10 690 50 calcined bone Deeben et al., 2006 10 830e10 670

Grob Lieskow/GER open air site FMG LZ-1349
(or �1348?)

10 660 80 big pieces of charcoal
mixed with sand

Pinus sp. Bittmann and Pasda,
1999

10 840e10 600

Wierden-Enterse
Akkers HS/NED

open air site CBP GrA-24580 10 610 60 charcoal Pinus sp. Deeben et al., 2006 10 790e10 590

Nahe LA 11/GER open air site Ahrensburgian KIA-23369 10 610 80 humerus,
humic acid

Rangifer tarandus kind permission I.
Clausen,
Neumünster

10 850e10 450

Geldrop-Mie
Peels/NED

open air site Ahrensburgian OxA-2563 10 610 100 charcoal Pinus sp. Lanting and van der
Plicht, 1996

10 880e10 320 inventory without
tanged points

Nahe LA 11/GER open air site Ahrensburgian KIA-23372 10 544 49 antler with cranium Rangifer tarandus kind permission I.
Clausen, Neumünster

10 810e10 410

Grob Lieskow/GER open air site FMG LZ-1351 10 520 100 big pieces of charcoal
mixed with sand

Pinus sp. Bittmann and Pasda,
1999

10 870e10 110

(continued on next page)
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Table 3 (continued )

Site/country Site type Archaeological unit Lab. no. Age in
14C-BP

� material species reference calibration (cal. BC) comment

Melbeck-Friedhof
3/3A/GER

open air site LBT Hv-17306 10 515 95 charcoal Richter, 1992 10 870e10 110

Bützsee-Altfriesack/
GER

fluvial sediment Final Paleolithic OxA-8742 10 480 75 barbed point,
presumably antler

Cziesla and Pettitt,
2003

10 810e10 130 Havel type 12B

Grob Lieskw/GER open air site FMG LZ-1353 10 420 100 big pieces of charcoal
mixed with sand

Pinus sp. Bittmann and Pasda,
1999

10 770e10 010

Kaster/GER open air site x OxA-1392 10 380 140 bone Equus ferus Hedges et al., 1989 10 820e9780 found from disturbed
context on Neolithic
site

Wustermark 22/GER fluvial sediment Final Paleolithic ? 10 370 75 bone fishing hook Hanik, 2009 10 710e9990
Wierden-Enterse

Akkers HS/NED
open air site CBP GrA-23937 10 350 60 charcoal Pinus sp. Deeben et al., 2006 rejected

Stellmoor/GER kettle hole Ahrensburgian Y-159.2 10 320 250 antler, organic
fraction

Rangifer tarandus Barendsen et al., 1957 10 970e9250 imprecise

Bützsee-Altfriesack/
GER

fluvial sediment Final Paleolithic OxA-8743 10 185 65 barbed point Cziesla and Pettitt,
2003

10 200e9640 Type 2 Duvensee

Nahe LA 11/GER open air site Ahrensburgian KIA-23370 10 172 45 antler/bone Rangifer tarandus kind permission I.
Clausen, Neumünster

10 140e9700

Stellmoor/GER kettle hole Ahrensburgian KN-2222 10 160 90 bulk bone sample kind permission B.
Weninger, Cologne

10 240e9440

Nahe LA 11/GER open air site Ahrensburgian KIA-23371 10 142 49 antler/bone Rangifer tarandus kind permission I.
Clausen, Neumünster

10 130e9570

Stellmoor/GER kettle hole Ahrensburgian K-4326 10 140 105 bone Rangifer tarandus Fischer and Tauber,
1986

10 280e9320

Stellmoor/GER kettle hole Ahrensburgian K-4327 10 130 105 antler Rangifer tarandus Fischer and Tauber,
1986

10 260e9300

Stellmoor/GER kettle hole Ahrensburgian K-4262 10 110 105 antler Rangifer tarandus Fischer and Tauber,
1986

10 230e9270

Stellmoor/GER kettle hole Ahrensburgian K-4330 10 110 85 bone Rangifer tarandus Lanting and van der
Plicht, 1996

10 190e9310 labelled as Meiendorf

Stellmoor/GER kettle hole Ahrensburgian K-4578 10 100 100 bone Rangifer tarandus Fischer and Tauber,
1986

10 200e9280

Geldrop-Mie
Peels/NED

open air site Ahrensburgian GrN-16507 10 090 110 charcoal Lanting and van der
Plicht, 1996

10 210e9250 inventory without
tanged points

Stellmoor/GER kettle hole Ahrensburgian KN-2221 10 080 80 bulk sample
of bone and antler

Cervidae (cf. Rangifer
tarandus)

kind permission B.
Weninger, Cologne

10 120e9280

Bützsee-Altfriesack/
GER

fluvial sediment Final Paleolithic OxA-8841 10 020 60 barbed point Cziesla and Pettitt,
2003

9880e9280 Havel type 12B

Wierden-Enterse
Akkers HS/NED

open air site CBP GrA-23987 10 020 70 calcined bone Pisces Deeben et al., 2006 rejected

Stellmoor/GER kettle hole Ahrensburgian K-4325 10 010 100 bone Bison sp. Benecke, 2004 10 000e9200
Wustermark 22/GER fluvial sediment Final Paleolithic ? 10 005 70 decorated antler tool Alces alces Hanik, 2009; Beran,

2001
9890e9250

Stellmoor/GER kettle hole Ahrensburgian K-4581 9990 105 antler Rangifer tarandus Fischer and Tauber,
1986

9980e9180

Stellmoor/GER kettle hole Ahrensburgian K-4579 9980 105 antler Rangifer tarandus Fischer and Tauber,
1986

9970e9170

Stellmoor/GER kettle hole Ahrensburgian K-4323 9930 100 antler Rangifer tarandus Fischer and Tauber,
1986

9850e9170

Stellmoor/GER kettle hole Ahrensburgian K-4324 9900 105 antler Rangifer tarandus Fischer and Tauber,
1986

9820e9140

Stellmoor/GER kettle hole Ahrensburgian K-4580 9810 100 antler Rangifer tarandus Fischer and Tauber,
1986

9580e9020

Grob Lieskow/GER open air site FMG LZ-1345 9 780 75 big pieces of charcoal
mixed with sand

Pinus sp. Bittmann and Pasda,
1999

rejected

Stellmoor/GER kettle hole Ahrensburgian OxA-2875 9680 90 bone Rangifer tarandus Fischer and Tauber,
1986

9380e8740 connection to
occupation?
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Table 4
Selected 14C dates on late Allerød, Younger Dryas and early Holocene material from southern Scandinavia.

Site/country Site type Archaeological unit Lab. no. Age in
14C-BP

� material species reference calibration (cal. BC) comment

Nørre Lyngby/DEN open air site Final Paleolithic AAR-1511 11 570 110 rib, cut marks Rangifer tarandus Aaris-Sørensen, 1995 11 730e11 290
Hässleberga/SWE kettle hole Final Paleolithic LuA-4489 11 410 130 humerus Rangifer tarandus Larsson et al., 2002 11 660e11 060 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic Ua-3296 11 390 90 shed antler Rangifer tarandus Larsson et al., 2002 11 550e11 110 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic LuA-4492 11 300 140 metatarsus Rangifer tarandus Larsson et al., 2002 11 530e10 970 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic Ua-3969 11 190 100 skull Equus ferus Larsson et al., 2002 11 360e10 920 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic Ua-3293 11 180 95 mandible Equus ferus Larsson et al., 2002 11 360e10 920 kettle hole 1
Trollesgave/DEN open air site Brommean K-2509 11 100 160 charcoal Fischer, 1996 11 380e10 740
Trollesgave/DEN open air site Brommean K-2641 11 070 120 bulk sample

of charcoal
Fischer, 1996 11 260e10 780

Hässleberga/SWE kettle hole Final Paleolithic LuA-3969 11 040 130 skull Alces alces Larsson et al., 2002 11 240e10 760 kettle hole 2
Mickelmosse/SWE open air find Final Paleolithic OxA-2791 10 980 110 Lyngby antler axe Rangifer tarandus Hedges et al., 1995;

Larsson, 1996
11 180e10 740

Hässleberga/SWE kettle hole Final Paleolithic LuA-4491 10 920 140 calcaneus Rangifer tarandus Larsson et al., 2002 11 170e10 690 kettle hole 1
Odense Kanal/DEN open air find Final Paleolithic AAR-9298 10 815 65 Lyngby antler axe Rangifer tarandus Stensager, 2004 10 940e10 700
Fensmark Skydebane/DEN open air site Brommean OxA-3614 10 810 120 charcoal Fischer, 1996 11 050e10 650
Hässleberga/SWE kettle hole Final Paleolithic LuA-4493 10 770 150 metacarpus Rangifer tarandus Larsson et al., 2002 11 070e10 510 kettle hole 2
Hässleberga/SWE kettle hole Final Paleolithic Ua-4763 10 725 110 skull Equus ferus Larsson et al., 2002 10 910e10 590 kettle hole 1
Bromme/DEN open air site Brommean AAR-4539 10 720 90 vertebra lumbalis

fragment
Alces alces Heinemeier

and Rud, 2000
10 850e10 650

Hässleberga/SWE kettle hole Final Paleolithic LuA-4494 10 640 120 humerus Rangifer tarandus Larsson et al., 2002 10 930e10 290 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic LuA-4497 10 610 130 radius Equus ferus Larsson et al., 2002 10 950e10 150 kettle hole 2
Arreskov/DEN open air find Final Paleolithic OxA-3173 10 600 100 Lyngby antler axe Rangifer tarandus Fischer, 1996 10 890e10 290
Hässleberga/SWE kettle hole Final Paleolithic LuA-4490 10 580 140 radius Rangifer tarandus Larsson et al., 2002 10 930e10 090 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic UA-4765 10 510 95 tibia Equus ferus Larsson et al., 2002 10 860e10 100 kettle hole 2
Hässleberga/SWE kettle hole Final Paleolithic Ua-4764 10 495 95 pelvis Equus ferus Larsson et al., 2002 10 850e10 090 kettle hole 2
Hässleberga/SWE kettle hole Final Palaeolithic LuA-4496 10 450 140 metatarsus Rangifer tarandus Larsson et al., 2002 10 850e9930 kettle hole 2
Hässleberga/SWE kettle hole Final Paleolithic Ua-3294 10 265 140 skull Rangifer tarandus Larsson et al., 2002 10 740e9460 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic LuA-4495 10 200 130 pelvis Rangifer tarandus Larsson et al., 2002 10 550e9350 kettle hole 1
Hässleberga/SWE kettle hole Final Paleolithic Ua-3295 10 055 80 skull Rangifer tarandus Larsson et al., 2002 10 030e9270 kettle hole 1
Nørre Lyngby/DEN open air find Final Paleolithic AAR-8919 9110 65 Lyngby antler axe (?) Rangifer tarandus Stensager, 2004 8520e8200
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Reliable 14C dates from Brommean contexts are rare (Table 4)
and inconclusive concerning their position to the LST event: the
sites may date to shortly before as well as after the eruption. Precise
14C dates on short-lived material found inside the LST range
between 10 880 � 95 BP to 11 277 � 26 BP (Baales et al., 2002). In
the vicinity of the volcano, outer tree rings of two poplars (Populus
sp.) buried vertically in the LST yielded a weighted mean date of
11 062 � 11 BP (Baales et al., 2002) representing the most reliable
14C date for the Laacher See event. As long as the chronological
relationship remains uncertain, evidence for the hypothesis of
causality between the Laacher See eruption and the emergence of
the Brommean cannot be provided. As large tanged points are
considered to be possibly connected with a use in park-tundra
environments (Kobusiewicz, 2009, p. 174), their occurrence in other
parts of northern Europe during the preceding Lateglacial Inter-
stadial (Hengistbury Head/Dorset, southern England, c. 15 m a.s.l.,
Barton, 1992; possibly Fig. 6.20, Alt Duvenstedt LA 120B, northern
Germany, c. 9 m a.s.l., Clausen, 2004) may become explicable.
However, by the end of the Lateglacial Interstadial two lithic
technocomplexes are distinguished in the archaeological record of
Central Europe: CBP Groups in the south and TPC in the north.

3. The Younger Dryas e the Lateglacial Stadial

3.1. General environmental and archaeological developments

Distinct from the short-term catastrophic episode of the LST and
its at least minor detectable impact on human behavior, the YD is
a remarkable and long-term climate event, which according to
various climatic and environmental archives lasted approximately
1100e1250 years (e.g. Goslar et al., 1998; Rasmussen et al., 2006;
Schaub et al., 2008). It caused some major changes in the envi-
ronmental and archaeological record of some regions, especially in
Northern and Central Europe.

The fact that the YD is such a long-lasting event indicates that it
is not a monolithic period (Fig. 2). The first (early) part with the
lowest temperatures was followed by a warming event in the mid-
YD (cf. Von Grafenstein et al., 1999; Schwark et al., 2002, p. 465),
where values of late Allerød dimension were reached, and
a subsequent (late) period of rapidly changing but generally
increasing temperatures (cf. Rasmussen et al., 2006), which
culminated in the rapid onset of the Holocene. For the French and
Swiss Alpine region, this tripartite division of the YD was also
recorded in the paleohydrological record with a moist start, which
is rather atypical for stadials, a dry intermediate part, and
increasing moisture in the last part (Magny, 2001, p. 98). A trans-
gression of the Alpine ice sheet during the early YD is suggested by
moraines attributed to the so-called Egesen-Stadial (Ivy-Ochs et al.,
1999; Kerschner et al., 2000). The YD can be trisected into an early
Egesen-Stadial glacier re-advance, an intermediate phase of glacier
stabilization and rock glacier development, and a second Egesen
glacier-friendly period (Ivy-Ochs et al., 2009, pp. 2143e2145).
Possibly, the record of the Scandinavian ice sheet may also reflect
a tripartite division with two moraines associated with the YD in
the southeastern sector of the ice sheet at approximately 58.5�N
(Lundqvist and Wohlfahrt, 2001; Rinterknecht et al., 2006).

Additionally, in the study region, the return of periglacial
conditions led to the formation of four geographic zones, which in
Central Europe are oriented relatively east-west (Fig. 1). The zone of
continuous permafrost in the north is followed southwards by the
zone of discontinuous permafrost, of (deep) seasonal frost, and the
area which is generally free of deep frozen ground. Nevertheless,
the impact of climatic deterioration on regional environments is
also present in the latter zone due to higher altitudinal positions. In
the zone of discontinuous permafrost, higher wind action than in
the preceding interstadial is recorded during the Younger Dryas
(Isarin, 1997; Isarin and Bohncke, 1999; Brauer et al., 2008). Thus,
this zone can further be bisected due to geomorphological differ-
ences into the open and exposed northern lowlands of the North
European Plain, and the adjacent low-mountain ranges offering
shelter with more forested valleys. In the former, only lowmoraine
hills containing Baltic flint nodules dominate the eastern part,
while the western part is low and level. Here, in particular, cover-
sand dunes form the landscape. The uplands are regularly elevated
above 250 m a.s.l., but altitudes over 1000 m a.s.l. exist. In the
adjacent zone of (deep) seasonal frost, the southern uplands are
frequently above 500 m a.s.l. There, humid valleys with temperate
climate are contrasted by cold and dry mountains and plateaus in
higher altitudes. In the southward adjacent zone without peri-
glacial features, the rivers have commonly cut steep, frequently
east-west oriented valleys in the Alpine foothills.

In the mid-YD, the eruption of the southern Icelandic Katla
volcano spread visible ashes, the so-called Vedde ash (Mortensen
et al., 2005, pp. 211, 212), across wide parts of northern Europe,
forming another important Lateglacial stratigraphic marker event.
In contrast to the Laacher See event, the Katla eruption has not been
considered to have given rise to considerable changes. However, it
overlies an event of warming in the mid-YD, which may have
caused severe melting processes and thus destabilized the frozen
soils (Von Grafenstein et al., 1999). These as well as the melting at
the beginning of the Holocene may be the reason for erosion of
sediments, which especially in the region of discontinuous
permafrost led to the destruction of earlier Lateglacial deposits (e.g.
Kaiser et al., 1999, pp. 109, 114, 118, 119; Bos, 2001, pp. 191e192;
Dewez et al., 2008, p. 29). Moreover, climatic archives (Magny,
2001) and the presence of certain periglacial features (e.g. Kaiser
and Clausen, 2005) indicate that the YD was at least partially
a wet period, which distinguishes it from other stadials and which
additionally may have contributed to these erosive processes.

Besides the different periglacial conditions, the YD is reflected
dichotomously in the environmental archives from continental
Europe (Fig. 2): On the North European Plain (e.g. Hämelsee; cf.
Lake Go�scią _z/Kujawsko-Pomorskie, central Poland, 75 m a.s.l.,
Ralska-Jasiewiczowa et al., 1998) and the adjacent uplands (e.g.
Meerfelder Maar; Säulingssee) the light forests of the late Late-
glacial Interstadial were replaced by more open grasslands with
some shrubs including juniper (Juniperus sp.) in reaction to cooling.
In contrast, in the Czech Republic (e.g. �Svarcenberk) and southern
Germany (e.g. Lake Steisslingen) as well as in Switzerland (e.g.
Aegelsee/Bern, Alpine foothills, 995 m a.s.l., Lotter et al., 1992) and
mountainous eastern France (e.g. LakeLautrey), the pine-domi-
nated forests of the late Lateglacial Interstadial survive. The limit of
these forests to the north is unclear, but 14C dated pollen profiles in
northern Wetterau (Hessia, central uplands, c. 140 m a.s.l., Bos,
2001) may indicate, in comparison with profiles from the uplands
adjacent to the North European Plain, that this limit passes through
the central upland zone (cf. Fig. 1).

In addition to the difference in vegetation in the two areas, the
rare faunal assemblages from archaeological sites also indicate two
fairly different biotopes. In the southern zones unaffected by
permafrost, red deer is still most important among the hunted
animals (Jochim, 1995), although the enigmatic reindeer remains
dated to the early Boreal from Rottenburg-Siebenlinden 1 (Baden-
Wurttemberg, southern uplands, c. 340 m a.s.l., Kind, 2003) may
indicate the survival of relict reindeer populations in these zones
throughout the YD (Kind, 2003, pp. 206e209). Nevertheless, rein-
deer has not been detected during the YD in the southern zones,
whereas seasonally migrating reindeer herds were most important
to the “northern hunters” (Baales, 1996; Bratlund, 1996). These
hunters are assigned to the Ahrensburgian. In contrast to the FMG



Fig. 6. Typical Lateglacial artifacts from the northern lowlands. 1e10, 15e16 Stellmoor. 11e14, 17 Alt Duvenstedt LA 121. 18e25 Alt Duvenstedt LA 120B. e 1e3, 6, 8, 13e14
Ahrensburgian tanged points. 4, 5, 7 microliths. 9, 11, 25 burins. 10, 15, 17, 19, 24 end-scrapers. 12 micro-burin. 16 long blade with bruised lateral edges. 18, 22 curve-backed points. 20
base of tang point (?). 21 pointed truncation. 23 truncated backed blade. - 1e25 flint. (1e10 Rust, 1943, pls. 43, 47. 11e17 Clausen, 1996, p. 106. 18-25 Clausen, 2004, p. 157.)



Fig. 7. Typical late Lateglacial artifacts from the southern part of the study area. 1-7
Sarching ’83, Late Paleolithic concentration. 8-14 Henauhof-Northwest, layer 6. e 1-5
curve-backed points. 6 pointed bladelet. 7-9 burins. 10 microlith. 11 micro-burin. 12-13
end-scrapers. 14 composite tool (burin-end-scraper). - 1-14 chert. (1-5 Heinen, 2005,
p. 81. 6-7 Heinen, 2005, p. 85. 8-14 Jochim, 1993, p. 74.)
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and the Brommean, the lithic inventories are generally character-
ized by small tanged points (Ahrensburgian points) serving as
arrowheads, as exemplified by the recovery of the (today lost)
oldest wooden arrows known so far in the Ahrensburgian horizon
at Stellmoor, situated in the Ahrensburgian tunnel valley near
Hamburg (Schleswig-Holstein, northern lowlands, 47 m a.s.l., Rust,
1943; Bokelmann, 1991). Further indications of the use of bow and
arrow are provided by the extant presence of shaft smoothers,
typical impact scars on tanged points (Fig. 6.8), and residues
interpreted as adhesive found on the tang of a point from Stellmoor
(Bokelmann, 1999). Furthermore, different types of microliths were
in use, especially simple microliths or Zonhoven points with obli-
que truncation (Fig. 5.5, 7, and 16 and Fig. 6.4 and 7). End-scrapers
and burins are common. Organic implements are rare and mostly
found isolated as fishing hooks (e.g. Hanik, 2009), biserially barbed
points (Cziesla, 2007), and so-called Lyngby (antler) axes (Clausen,
2004) named after a find from Nørre Lyngby (Northern Jutland,
southern Scandinavia, 9 m a.s.l., Fig. 4), which is dated to the
Holocene, however (Table 4). Rarely, jewellery and art are present
(Dewez, 1974; Deeben and Rensink, 2005; Veil and Terberger,
2009). Ahrensburgian assemblages, which have been found freq-
uently in surface collections, or single finds of Ahrensburgian
tanged points were recovered from Belgium and the Netherlands in
the west to approximately the river Oder in the east. Eastwards, the
tanged point assemblages are assigned to the Swiderian and/or
Masovian, which are distributed across Poland and the adjacent
countries, and which are characterized by tanged points with
a ventral surface retouch (Schild, 1984). In southern Scandinavia,
Ahrensburgian assemblages were recovered as far north as
southern Zealand (e.g. Petersen and Johansen, 1993; Pedersen,
2009). Since the late 1940s recovery of the Rissen 14/14a site
(Hamburg, northern lowlands, 23 m a.s.l.) in the vicinity of
Hamburg, the stratigraphic relation of the Ahrensburgian occurring
on top of an FMG horizon has been established in the north
(Schwabedissen, 1949).

In southern Central Europe, alongside a continued subsistence
strategy based on forest animals, the FMG material subsists with
only a diminution of sizes (Fig. 7), although further to the west
Laborian assemblages occur.

3.2. Regional record in the Younger Dryas

3.2.1. Northern lowlands
In northern Germany and Denmark, a cold period during the

Lateglacial has already been recognized in early litho-stratigraphies
as well as pollen profiles, where a clear decline in tree pollen and an
increase in arctic steppe herbs was observed, subsequently named
YD (Jessen, 1934; Schütrumpf, 1935; Iversen, 1954). The opening of
the landscape coincides with a more dominant role of birch (Betula
sp.) and willow (Salix sp.) among the arboreal pollen. In the second
part of the YD, juniper pollen becomes more important among the
shrubs. Towards the end of the YD, an increase in trees and shrubs
can be observed generally indicating some re-immigration of birch-
dominated light forests, which rapidly supersede the YD grasslands
of northern Europe in the early Holocene by c. 9600 cal BC.
Furthermore, this YD landscape includes the Doggerland area of the
North Sea basin, which became submerged later (Weninger et al.,
2008). Thus, the coastline during the YD ran some 400 km further
north than today (Fig. 1), and hence the majority of Ahrensburgian
sites today found near coasts were inland sites. However, according
to various studies a considerable braided river landscape (Busschers
et al., 2007) with several tunnel valleys (Fitch et al., 2005; Gaffney
et al., 2007) such as the one near Ahrensburg and fresh water
lakes (Ward et al., 2006) may have existed during the Lateglacial
Stadial in the North Sea Basin.
In this context, a reindeer antler fragment found inHusumharbor
(Schleswig-Holstein, northern lowlands, 5 m a.s.l.) was interpreted
as a rib part of a skin boat (Ellmers,1980), which was experimentally
reconstructed using birch wood, reindeer antler, reindeer hide, and
animal sinews, and which could have served to carry a single person
over calm (i.e. lacustrine or coastal) waters. The antler fragment was
interpreted as dating to the Ahrensburgian, but radiocarbon analysis
at the Kiel AMS laboratory revealed its Atlantic age (S. Hartz, personal
communication). Nevertheless, it cannot be excluded that boatswere
potentially used forfishing or even seal hunting. The latter possibility
receives some encouragement from the recent discussion about the
use of the biserially barbed points (Cziesla, 2007) dating to the YD
(Cziesla and Pettitt, 2003), which are generally found isolated in
littoral and fluvial sediments almost exclusively on the North Euro-
pean Plain. Evidence for fishing is provided by fishing hooks, which
are occasionally recovered from or dated to a late Allerød and/or YD
context (e.g. Pasda, 2001; Hanik, 2009).
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Another common type of organic implements associated with
the YD is the Lyngby axe. These modified reindeer antler pieces are
usually also found isolated, except for the Stellmoor assemblage
(Rust, 1943), but their use remains unclear. Recent AMS dating of
a single piece from Klappholz LA 63 (Schleswig-Holstein, 48 m
a.s.l.) cast doubt on the exclusive association of these tools with the
YD (Table 3) and thus the Ahrensburgian (Clausen, 2004). Lightmay
be shed on this question by a recently initiated technological
analysis of reindeer antler artifacts (Eriksen, 2010).

Although reindeer is the classic game of the Ahrensburgian
hunters, rare indications for horse as a prey species occur (Stell-
moor; Bratlund, 1996). Further evidence for the presence of horse
on the North European Plain during the YD is provided by direct
AMS dating of preserved bones (Kaster/North Rhine-Westphalia,
northern lowlands, 58 m a.s.l., Table 3, Hedges et al., 1989; Häs-
sleberga/Scania, southern Scandinavia, 57 m a.s.l., Table 4, Larsson
et al., 2002). The bones from the kettle holes at Hässleberga may
also indicate that the return and establishment of continuous
permafrost conditions starting at the onset of the YD in the north
was a gradual process, which continued during the early or mid-YD,
when presumably the southernmost limits were reached. Some of
these bones display marks of being processed by humans. More-
over, Final Paleolithic flint artifacts (end-scrapers and burins) were
found in the kettle holes as well as on a nearby hill (Larsson et al.,
2002, pp. 66e69), suggesting the presence of hunter-gatherers in
southern Scania at least during the end of the Lateglacial Intersta-
dial, and possibly even during the early YD.

In the southeastern part of this zone, the attribution of material
to the YD is often problematic due to the lack of organic preser-
vation. Single tanged points have been identified in surface
collections with CBP Group, Mesolithic, and younger material
(Geupel, 1987). An excavation of the promising site at Golben
(Brandenburg, northern lowlands, 58 m a.s.l.) had, in addition to
a CBP Group concentration, a tanged point of Ahrensburgian
character. However, the piece was found at the margins of the
excavation and the excavator assumes it to have originated from an
independent occupation event (Gramsch, 1969).

3.2.1.1. Alt Duvenstedt, Schleswig-Holstein (Germany). From the
early 1980s to the mid-1990s, six areas were excavated during sand
quarrying northwest of Rendsburg (Clausen, 1996). This sand pit is
situated at the limits of the Weichselian moraines at a mean alti-
tude of 9 m a.s.l. and is surrounded today by bog areas. The
archaeological material mainly originated from an Usselo soil
(Clausen, 2004; Kaiser and Clausen, 2005). Two areas yielded FMG
material (LA 120A; LA 120B; Fig. 6.18-25), one FMG and Brommean
material (LA 89), two areas Ahrensburgian material (LA 121;
Fig. 6.11-14 and 17; LA 122), and a knapping spot yielded no
modified artifacts (LA 123). Preserved charcoal allowed 14C dating
on the LA 120B, LA 121 and LA 123 sites (Table 3, Kaiser and Clausen,
2005). This yielded two results for the Ahrensburgian inventory
from concentration LA 121 (Clausen, 1999), which (calibrated) date
to the transition to the YD. The litho-stratigraphical position allows
no conclusive attribution to the Allerød or the YD in the case of
continued soil formation during the early YD (Terberger, 2006; cf.
Bittmann and Pasda, 1999). However, this early lithic material
seems to resemble the classic Ahrensburgian inventories defined
by Taute (1968), and shows no indication of the Brommean style.

3.2.1.2. Stellmoor pond, Schleswig-Holstein (Germany). The lithic
collections from the Stellmoor hill are the eponymous material for
the Ahrensburgian (c. 50 m a.s.l., Schwantes, 1928). Alfred Rust’s
1934e1936 excavation in the bog area at the foot of the hill (47 m
a.s.l.) was the one that yielded a rich body of lithic (Fig. 6.1-10 and
15-16) and organic material, which had been disposed in the pond
by Lateglacial hunter-gatherers. Besides many faunal remains,
which are dominated by reindeer and comprise further subarctic
species (Kollau, 1943; Krause and Kollau, 1943; Bratlund, 1996),
temperate species identified as younger intrusions by AMS dating
(Bratlund, 1999), the oldest evidence of wooden arrows so far
stems from this kettle hole (Rust, 1943). Presumably due to the
scarcity of wood during the YD, these arrows consisted of dove-
tailed main shafts and shorter foreshafts. The hunting circum-
stances are inferred from the composition of the reindeer
population and the position of hunting lesions, with or without
fragments of flint implements, as a massacre hunt of reindeer
herds on dry land and in the former lake (Grønnow, 1985;
Bratlund, 1990, 1996). These first detailed insights into Ahrens-
burgian subsistence strategies are supplemented by the identifi-
cation of autumn as the main and spring as the minor hunting
season. Numerous cut and fracture marks also indicate intensive
prey exploitation, probably providing food resources for the
subsequent winter. In accordance with these data, partial and
quasi-complete reindeer carcasses of both sexes found at the
bottom of the YD lake, which Rust (1943, p. 197) regarded as
sacrifices, could be interpreted as meat stock according to
ethnographic parallels (Bratlund, 1992). However, reindeer served
not only alimentary purposes but also provided raw material for
tool production, in particular antler.

Furthermore, these excavations in the Ahrensburg tunnel
valley figure among the first projects conducted with the support
of natural scientists including the geologist Karl Gripp, palynolo-
gist Rudolf Schütrumpf, and paleontologists Walter Kollau and
Walter Krause. Although some information has been revised
subsequently (Bratlund, 1992, 1996; De Klerk, 2004) and the
indications about both the vertical and horizontal distribution of
the artifacts are sparse, the analyses and the recovered material
are still of high value today (e.g. Bratlund, 1996). Thus, new
investigations aiming at the identification of the different hori-
zons in this kettle hole have been carried out lately (Clausen,
2010). At present, the most reliable radiocarbon results for the
Ahrensburgian horizon at Stellmoor, obtained on unmodified
reindeer antler or bone, consistently date the presence of these
animals to the late YD (Table 3, Fischer and Tauber, 1986). These
include two unpublished results on bulk samples of large bone
and antler pieces, which originated from Alfred Rust’s 1935/1936
excavation and were dated as part of the bone program of the
Cologne radiocarbon laboratory in the early 1980s (B. Weninger
and M. Bradtmöller, personal communication).

3.2.1.3. Nahe LA 11, Schleswig-Holstein (Germany). The last site in
thenorthern lowland area describedhere is situated at an altitude of
29ma.s.l. in a comparable position to Stellmoor on the slope and the
foot of a hill adjacent to a Lateglacial lake, Itzstedter See. From 1986
to 2006, Thomas Poelmann (personal communication) collected
lithic surface finds several times a year and recorded their exact
position. A concentration of classic Hamburgian artifacts is adjacent
to three or four Ahrensburgian concentrations further uphill,
amounting to at least 10 000 artifacts. Test excavations carried out in
2003and2004under thedirectionof IngoClausen in the former lake
zone yielded lithic artifacts, bone and reindeer antler radiocarbon
dated to both the early and the late YD (Table 3, I. Clausen, personal
communication; for further details see www.aal.au.dk/forhist/
opslag/riedeakdata). They revealed that the archaeological mate-
rial is not in its original context any more, as the primary sediment
was cleared out, while the heavier material stayed in place and was
subsequently surrounded by more recent sediment (I. Clausen and
H. Usinger, personal communication). Parallel to the test excava-
tions, coring,whichhadalreadybeen started in the1990s, permitted
reconstruction of the former lake shore.

http://www.aal.au.dk/forhist/opslag/riedeakdata
http://www.aal.au.dk/forhist/opslag/riedeakdata
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3.2.1.4. Melbeck-Friedhof 3/3A, lower Saxony (Germany). This small
flint inventory (n ¼ 151) including several long blades was found in
Lateglacial coversands (Richter, 1992). It is situated at an altitude of
21 m a.s.l., 2 m lower than the top of the coversand dune and some
7 m above the present day stream bed. The material was deposited
around a hearth, fromwhich a charcoal sample was dated to the YD
(Table 3). Apart from the charcoal, no organic material was recov-
ered. As the lithic artifacts were not modified, the site is interpreted
as a flint workshop. A technological analysis of the blade produc-
tion allows association of this assemblage with the Long Blade
Technology (see 3.4.3.).

3.2.2. Central uplands
The pollen profiles from the central uplands (Meerfelder Maar,

Säulingssee) reflect the reaction to theYDasdo thenorthern lowland
profiles, with a strong decline in arboreal pollen. In the first part,
willow plays a dominant role beside pine and birch.While these tree
pollendecrease towards themid-YD, juniperpollen starts to increase,
and among the herbs sage (Artemisia sp.) spreads again. This can also
be observed at the sites in the Wetterau (Bos, 2001), which are
otherwise influenced by the wide, southern Rhine valley and the
Mainz Basin, and which display only a minor opening of the pine-
dominated forests. There, birch, willow and juniper remain at values
comparable to those in the preceding Interstadial. Further north in
the Amöneburg Basin, the same picture seems to prevail but the
development appears less regular, and in themid-YDflood events led
to the disruption of the sequence (Bos, 2001).

Archaeological research on the Ahrensburgian started in this
southwestern part of the zone with discontinuous permafrost,
before shifting mainly onto the North European Plain from the
1930s onwards (see 3.2.1.2, Stellmoor pond), leading to the defini-
tion of this technocomplex. Evidence of Ahrensburgian sites occurs
at the northern edge of the central uplands, but also in the form of
mostly surface sites with tanged points in the Lower Rhine
embankment and theWestphalian lowlands. To date, no site can be
attributed to the YD in the Central Rhineland, where Lateglacial
remains are otherwise well preserved due to the cover of LST. In the
eastern part of this zone, several surface collections have Final
Paleolithic material (Geupel, 1987), but the attribution of this
material to the YD remains uncertain.

In the central upland zone, human remains associated with the
YD are found. A skull which was found in secondary position in
fluvially disturbed sediments near Rhünda (Hessia, c. 225 m a.s.l.)
has a mid-YD age (Table 1; Rosendahl, 2002). In western Central
Europe, west of the study area, a human bone from an unknown
cave near Waulsort (Namur, Belgium, c. 165 m a.s.l.) yielded a late
Lateglacial Interstadial or early YD date (Table 1). Due to the
unknown origin of this specimen, further attribution to the one or
the other period is impossible. Thus, the only human remains from
an archaeological context have been found at Remouchamps.

3.2.2.1. Remouchamps, Liège (Belgium). Situated in the western
upland zone at an altitude of c. 170 m a.s.l., the cave at Remou-
champs has been examined since the early 19th century. In 1902,
Edmond Rahir conducted his first excavations, which represent the
initial studies of material later attributed to the Ahrensburgian.
Besides a rich lithic assemblage (c. 5000 pieces), he recovered in the
Lateglacial deposits numerous organic remains, mainly bone and
antler material from reindeer, but also some human remains. In the
1969e1970 excavation under the direction of Michel Dewez
(Dewez et al., 1974), lithic artifacts (n > 2000), faunal, and human
remains were found. Among the latter was a drilled molar, which
may be interpreted as one of the rare examples of jewellery from
the Ahrensburgian. Furthermore, during both excavations bones
with geometric engravings were identified, one of which was
described as a spatula. During the early 20th century excavation,
a possible hearth was located beside the cave entrance.

Cement analyses of reindeer teeth and a female reindeer antler
frontlet showing clear traits of antler resorption identified hunting
episodes during the spring and summer months (Baales, 1996).
Three 14C dates from bone samples (Table 1; cf. Baales, 1996, p. 200;
2004, p. 69) yield a very homogeneous picture, which indicates
(after calibration) a mid-YD age of the assemblage. Only the date
obtained on a reindeer metacarpus with cut marks from Rahir’s
excavation is considerably older (OxA-4191; Table 1) and calibrated
falls into the transitional period of the earliest YD. Whether this
divergence is due to contaminated material, or signifies an earlier
use of the cave, remains open for the moment. However, the
considerably high number of tanged point fragments (n > 20) in
combination with numerous microliths, and the presence of a few
backed implements makes recurrent use of this cave likely.

3.2.2.2. Kartstein, North Rhine-Westphalia (Germany). The Kartstein
cave and rock shelter complex within a Middle Pleistocene traver-
tine, equally situated in the western part of the central upland zone
at 400 m a.s.l., was investigated repeatedly between 1911 and 1977
(Baales, 1996). The site yielded archaeological material from the late
Lower Paleolithic to themedieval period. Of interest here is the Final
Paleolithic material, in particular the Ahrensburgian assemblage.
Possible Magdalenian and FMG remains were found among Middle
and early Upper Paleolithic pieces during excavations in 1911/13 by
Carl Rademacher, but due to the absence of spatial information
(Löhr, 1978) they will not be considered further here. The Ahrens-
burgian lithic inventory, which originates from a trench excavated
by Hartwig Löhr in 1977 below a 16 m high rock wall, comprises
three small tanged points (Fig. 5.9-10 and 17) and six microliths
(Fig. 5.14 and 16), of which two are dubious (Baales, 1996, pp.
48e49), as well as four pieces which may be (untypical) microlith
fragments.

The fauna of the Ahrensburgian layer (Baales, 1996, p. 153)
comprises more than 20 500 bone, tooth and antler fragments,
which are dominated by reindeer (MNI ¼ 17) and snow grouse
(Lagopus lagopus/mutus; MNI¼ 544), although for the latter there is
no evidence of them being hunted by humans. The reindeer
remains, which mainly consist of female and juvenile individuals
(including fawns) accompanied by some stags, indicate spring and
early summer as hunting season (Baales, 1996, 2004). Presumably,
obtaining bone grease was a task carried out at this site despite the
lower fat content of the hunted animals in spring. Comparable to
the North European Plain, horse as a large mammal species is
equally documented. Furthermore, several remains of canids,
probably including at least one dog (Canis familiaris), were also
determined (Baales, 1996, pp. 105e109). The fish attested by bone
material must have been brought to the site, but whether humans,
wolves, foxes, or birds of prey were responsible remains unclear.
Additionally, some 6500 small mammals’ teeth were recovered
from the Ahrensburgian layer, allowing construction of a precise
picture of the late YD environment at the northern border of the
central uplands. Together with the series from the Stellmoor kettle
hole, the faunistic material from the Kartstein represents the
richest sample of Ahrensburgian organic material (Baales, 1996).

Both the archaeological (reindeer) and thepaleontological (snow
grouse)material fromtheKartstein couldbedated to the laterpartof
theYDbased on single and bulk samples (Table 1; Baales,1996, p. 42,
2004, p. 69). The majority of radiocarbon results obtained on bulk
bone samples indicate the first part of the subsequent Preboreal.
However, potential explanations for this pattern could be contami-
nation by more recent carbonates, erratic atmospheric phenomena
at the Lateglacial/Holocene transition, which are not known with
sufficient detail, or an actual extended use of the Kartstein to the
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early Holocene. In the light of indications for cryoturbation in the
archaeological layer and the clearly stadial fauna, a problem with
radiocarbon dating in this case appears the most likely explanation.

3.2.2.3. Kallenhardt, North Rhine-Westphalia (Germany). In the
northern central upland zone, the cave “Hohle Stein” lies above
a widening of a small brook valley at an altitude of 368 m a.s.l. The
cave has two openings, one oriented westwards and one south-
wards. The cave sediments havebeen capped several times since the
Iron Age, but only since the late 19th century were stone tools and
bones reported, which led to excavations by the amateur archaeol-
ogist Eberhard Henneböle from 1927 to 1934, sometimes accom-
panied by the archaeologist Julius Andree. During these earthworks,
not all sediments inside the cave were removed, and the terrace in
front of the cave remains almost untouched (Baales, 1996). In addi-
tion to anAhrensburgian lithic inventory (c.1500 artifacts; Fig. 5.1-8,
11e13, and 15) comprising tanged points (Fig. 5.6, 8 and 11e12) and
numerous microliths (Fig. 5.5 and 7) as well as some backed
elements (Taute, 1968, pp. 55, 56), the site also yielded a consider-
able amount of Final Paleolithic organic material including a drilled
canid (presumablyCanis lupus) tooth and an antler axe (Baales,1996,
pp. 216e253). As in the previous cases, the faunal material is
dominated by reindeer, the bones of which indicate different stages
of butchering, although no bone grease production. The hunting
season inferred from the reindeer teeth and antlers is spring or
summer. Radiocarbon dating of the organic remains at this site is in
process.

3.2.3. Southern uplands
From this region, high-resolution environmental records for the

Lateglacial are extremely rare. From Lake �Svarcenberk in the
southern Czech Republic, a multi-proxy record indicates the same
development (Pokorný, 2002) as from the Wetterau and the
Amöneburg Basin (Bos, 2001) with hardly any changes to the earlier
Interstadial part of the sequence, only a slight decrease in arboreal
pollen and an increased amount of sage pollen. Similarly, the
archaeological record from this region is fairly small. Also from the
southeastern Czech Republic, some material from the disturbed
layer 3 from K�ulna Cave (Jihomoravský, c. 490 m a.s.l.) possibly can
be attributed to the YD based on a 14C date obtained on a single
bone (Table 1), although the layer also yielded Neolithic results
(Valoch, 1988, 2003). The material from this layer comprises FMG
and Mesolithic artifact types.

3.2.3.1. Sarching ’83, Bavaria (Germany). In 1983, the Sarching ’83
openair site (Heinen, 2005) in the vicinity of Ratisbonwas excavated
under the direction of Wolfgang Taute, following the discovery of
Mesolithic artifact types during a test excavation. Sarching is located
at c. 330 m a.s.l., and the archaeological material was embedded in
a flat coversand dune, which had been deposited in the Lateglacial.
Despite ploughing, the artifact displacement seems to be restricted
mostly to vertical movement due to geodynamical processes.

The excavated surfaceof almost 40m2yielded8010chert artifacts,
more than 1600 calcined bone fragments, a large quantity of burnt
debris, burnt hazelnut shells, and charcoal. Based on the typology of
the chert artifacts and their differentiation according to the chert
variety, threedifferent occupations of the site could bedistinguished:
one Late Paleolithic episode and two further ones during the older
and younger Early Mesolithic respectively. A total of 2586 chert
artifacts were attributed to the Late Paleolithic (Fig. 7.1-7), whereas
none of the organic items could be identified as belonging to this
period. Fifteen backed points (Fig. 7.1-5) of remarkably small size as
well as the blade configuration indicate an affiliation to the CBP
Groups, which is the only clue to determine the chronological posi-
tionof this site, as scientificor stratigraphicdating is impossible.More
precisely, closeparallels between thebackedpoints fromSarching ’83
and dated Polish sites suggest that the oldest occupation at this
location took place at the Allerød-YD transition or during the YD.
However, due to the great distance this correlation is considered as
problematic, although somecomparablypoorlydatedassemblages in
the central Czech Republic may potentially be intermediate (Heinen,
2005, pp. 108e109). One of the Thuringian assemblages (Abri Fuch-
skirche) considered by Martin Heinen has more recently been re-
dated to the early Lateglacial Interstadial (Benecke et al., 2006),
illustrating the difficulties of a chronological attribution solely based
on techno-typological comparisons.

3.2.4. Alpine foothills
In the Alpine foothill region, several lake deposits have been

analysed, yielding beside a reliable chronology (varve counting or
d18O analysis) a detailed development of the vegetation (Lotter
et al., 1992; Eusterhues et al., 2002; Magny et al., 2006). Below
1000 m a.s.l. the YD did not result in complete deforestation (Lotter
et al., 1992, p.198) and, usually, only above 600 m a.s.l. are envi-
ronmental records indicative of climatic deterioration (Eusterhues
et al., 2002, p. 356; cf. Magny et al., 2006, p. 437). However,
climatic change is signaled at all altitudes (Ammann et al., 2000,
p. 343). Thus, in the lower altitudes pine forest still predominated,
accompanied by an increasing shrub and herb component in the
higher altitudes. Besides juniper grasses (mainly Poaceae), fili-
pendula (Filipendula sp.), helianthemum (Helianthemum sp.), and
sage are important indicators. No significant interruption in the
mammal fauna is apparent, although mountainous species are
more frequently recorded.

Little archaeological evidence dating to the YD is known from
this region, not surprising in the light of the presence of the Alpine
glaciers. However, recent investigations in the Appenzell Alps
(Jagher et al., 1997) and the Rofan Mountains (Kompatscher and
Kompatscher, 2005) rose some questions about the presence of
humans in the Alps during this cold stage. Comparing the resulting
indications with the number of known sites at lower altitudes, the
present record indicates a mismatch with the expected data.

Relative dating of the Late Paleolithic locations to the Allerød and
the YD is possible due to their stratification in relation to the
Magdalenian and the Early Mesolithic in different cave or abri sites
(Taute, 1971; Jochim, 1998, p. 43). Additionally, chronological attri-
butionbasedonenvironmental sequenceswasundertakenonvarious
sites. However, due to the absence of significant changes in both the
environmental and the archaeological records, a distinction between
the late Lateglacial Interstadial and the following Lateglacial Stadial is
not always possible, and the homogeneity of the assemblages can be
questioned. Furthermore, in recent years AMS dating of faunal
materials revealed the absence of YD deposits in some sites (Table 2;
e.g. Zigeunerfels; Fahlke, 2009), and critical reviews of stratigraphic
sequences suggested severe disturbance in other sites formerly dis-
cussed in this context (e.g. Burghöhle Dietfurt; Gietz, 2001).

3.2.4.1. Jägerhaushöhle, Baden-Wurttemberg (Germany). Situated at
approximately 705 m a.s.l. in the upper Danube valley, Jäger-
haushöhle is important for the chronology of the southwest
German Mesolithic because Taute (1971, 1975) was able to define
the Early Mesolithic Beuronien, called after the neighboring Beuron
monastery, on the basis of its stratified assemblages. At this site, the
lowermost archaeological horizon (AH 15), which comprises 116
lithic artifacts, is considered to represent a late Allerød or possible
YD inventory. The presence of two basal fragments of Malaurie
points (Taute, 1971, pl. 42, 3.4) suggests a late position within the
CBP Groups, and the palynological analysis of the sediment in
which this horizonwas embedded indicates a YD age (Filzer, 1980).
Faunal remains are not preserved.
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3.2.4.2. Henauhof-Northwest, Baden-Wurttemberg (Germany). In
the find-rich Federsee region, the mainly Mesolithic site of Henau-
hof-Northwest (c. 580 m a.s.l., Jochim, 1993) was excavated in 1981,
1983, and 1985. According to lake level changes and palynological
observations, the lowestgeologicalhorizon (6) is attributed to theYD.
The small lithic assemblage (n ¼ 85; Fig. 7.8-14) from this horizon
comprises, among other modified pieces, a very small backed point
(Fig. 7.10), two small backed bladelets and three short end-scrapers
(Fig. 7.12-13). The 19 identifiable faunal remains belong to large
mammals, such as red deer and wild boar, but also to pike (Esox
lucius). Fossils and pieces of ochre also occur in this inventory.

3.2.4.3. Bad Buchau-Kappel, Baden-Wurttemberg (Germany). Equally
situated at the Federsee shore, Bad Buchau-Kappel occupies a sand
and gravel ridge at an approximate altitude of 585 m a.s.l. reaching
into the lake and formed during the YD (Beutelspacher et al., 2009).
Among the more than 3000 lithic artifacts, those attributed to the
Late Paleolithic predominate and are of rather small dimensions.
The YD gyttja sediments surrounding the ridge yielded faunal
remains of red deer and aurochs, birds, and fishes. The fragment of
a biserially barbed point made on antler was recovered in a gyttja
layer, which was palynologically dated to the YD (Jochim and Kind,
2008). This piece represents, to date, the only example of this type
in the Late Paleolithic of Southwest Germany, provided that it is not
intrusive.

3.2.4.4. Altwasser-Höhle 1, Appenzell Innerrhoden (Switzerland). At
an altitude of 1410 m a.s.l. this site yielded backed points with
ventral retouch at their bases, reminiscent of the Epigravettian
south of the Alps. Some intentionally broken long bones of a caprid
(probably ibex, Capra ibex) date to the mid- or late YD (Table 2;
Jagher et al., 1997; Nielsen, 2009, p. 105).

3.2.4.5. Gamssulzenhöhle, upper Austria (Austria). In the eastern
Alps at a comparable altitude (1300 m a.s.l.) to Altwasser-Höhle,
Gamssulzenhöhle yielded an inventory of 47 generally small lithic
artifacts, among which a backed point fragment was identified
(Kühtreiber and Kunst, 1995). Fragments of two bone points are
morphologically comparable to finds from the early Preboreal
horizon (layer 5) at Henauhof-Northwest. However, a dated
cervical vertebra of ibex also recovered from the cavewas 14C dated
to the late YD (Table 2), but because this bone wears no cut marks
or other indications of human modification its correlation with the
lithic material remains indeterminable. Additionally, cave bear
(Ursus spelaeus), moose, and small mammal bones, likewise
unmodified, were found at the site, but radiometric dating identi-
fied the bear bones as older admixtures, suggesting some distur-
bances of the archaeological layer.

3.3. Supraregional patterns

3.3.1. The development of the Ahrensburgian

3.3.1.1. Chronology of the Ahrensburgian. In southern Scandinavia,
a transition from Brommean to Ahrensburgian inventories is sug-
gested based on several concentrations at Stoksbjerg Vest (Zealand,
33 m a.s.l.; Johansson, 2002, 2003). In this transitional period, the
highest density of 14C dates can be noted for this area. However, in
southern Scandinavia only few sites yielded organic material,
which was subsequently 14C dated. If the re-establishment of the
continuous permafrost is regarded as a gradual process, the
conditions for rapid sedimentation and, thus, preservation of
organic material decrease unless the onset of eolian sedimentation
is concomitant. Moreover, the return of arctic conditions would
presumably also lead to at least partially frozen water surfaces,
which restrain the preservation of material in these environments.
In northern Germany, a transition from the late Allerødian
Brommean to the YD Ahrensburgian is one possibility. However,
during the Allerød, FMG occupation is documented as well in this
region. Moreover, in the central uplands where Brommean points
are thus far not found, the presence of Ahrensburgian reindeer
hunters at the onset of the YD is suggested by the oldest date at
Remouchamps, which, however, contrasts with the main date
series (see 3.2.2.1). Equally, one important site from the northern
lowlands in this transition periodmay be Alt Duvenstedt, due to the
occurrence of FMG assemblages in the Allerød soil and the attri-
bution of the Ahrensburgian inventory from concentration LA 121
to the final Allerød or even an earlier part of this late Lateglacial
Interstadial (see 3.2.1.1). Further support for an appearance of
Ahrensburgian material in the late Allerød is provided by 14C dates
from some Dutch sites (Table 3; e.g. Geldrop, Budel). However,
these dates are controversial due to their questionable original
context, although the dates appear generally reliable, and the
assemblages were found in the Younger Coversands II attributed to
the YD (Lanting and van der Plicht, 1996, pp. 114e116). In the light
of 14C dates on CBP Group material from the Netherlands (Table 3;
e.g. Doetinchem, Wierden-Enterse Akkers, Milheeze) dating to the
late Allerød, the relationship of the CBP Groups with the Ahrens-
burgian attributed to the late Allerød and/or early YD might
become an interestingmatter for future research in this region. Two
of the radiocarbon dates from Nahe LA 11 fall into the early YD
(Table 3), one of them obtained on reindeer antler with attached
cranium and thus suggesting a connection to human activity.

According to the present radiocarbon record, the late YD
witnesses the highest density of sites attributed to the Ahrensbur-
gian in thenorthern lowlands (Table 3) and thefirst clear evidence of
its makers being present in the adjacent uplands (Table 1; e.g.
Kartstein), and as far as the Belgian Ardennes (e.g. Remouchamps).
However, in the light of significant sedimentmovements during the
early andmid-YD, this distributionmaybe due to a taphonomic bias.
Stellmoor dates to the final YD or its transition to the Preboreal (see
3.2.1.2). Although thedatedbone and antler pieces (Table 3) showno
traces of human modification, their presence in the kettle hole
argues in favor of a connection with Ahrensburgian hunting
episodes. Moreover, the chronological attribution of this material is
crucial for the dating of the so-called Eggstedt-Stellmoor-Gruppe
(Taute, 1968; see 3.4.3).

The hypothesis of repeated visits of the Remouchamps cave by
Ahrensburgian hunter-gatherer groups throughout the YD can be
proposed in the light of four further AMS as well as b-counting
results from this site (Table 1), which consistently fall into the
medium part of the Lateglacial Stadial once calibrated (see 3.2.2.1).
By contrast, the most plausible interpretation of the radiocarbon
dates from the Kartstein is that of a late YD occupation of the site
(see 3.2.2.2).

Due to this questionable dating situation, it is so far impossible
to trace the internal chronology of the Ahrensburgianwith the help
of scientific results and hence to revise Wolfgang Taute’s (1968)
subdivision mainly based on morphological criteria of the lithic
artifacts. Equally, it remains a question of debate if qualitative and
quantitative differences in the artifact composition represent
chronological or geographical phenomena.

3.3.1.2. Relationship to other tanged point assemblages. InWolfgang
Taute’s subdivisionof theTPC, theSwiderian, locatedeastof the river
Elbe and defined in the early 1920s (cf. Taute, 1968, p. 2), forms the
third unit of the TPC in addition to the Ahrensburgian and the
Brommean. According toWolfgang Taute (1968, p. 246), the absence
of ventral tang retouch on the Ahrensburgian points, the absence of
leaf-shaped points in the Ahrensburgian and the poverty in micro-
liths of the Swiderian compared with the Ahrensburgian argue
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against an eastern origin of the Ahrensburgian, whereas certain
elements suggest contacts between both regions. By contrast,
Micha1Kobusiewicz (2002) states that theonlydifference consists in
the tang retouch and that both theAhrensburgian and the Swiderian
represent similar adaptations of the Brommean to comparable
environmental conditions in distinct regions.

3.3.2. The CBP Groups during the Younger Dryas
The development of the CBP Groups of southern Central Europe

during the YD can be characterized by the tendential micro-
lithization of the lithic artifacts (Albrecht, 1983), which can be
observed since the early Lateglacial Interstadial (e.g. Heinen, 2005,
p. 103) but becomes more pronounced at the transition to the YD.
This phenomenon is equally attested for the later YD in Switzerland
and the adjacent French regions (Nielsen, 2009, pp. 114e115). A
regional peculiarity of the Swiss Plateau consists in the high
frequency of burins in the so-called Fürsteiner Group. The epony-
mous site Seeberg-Fürsteiner (Bern, Alpine foothills, c. 485 m a.s.l.)
comprised two cultural layers, the material of which was not kept
apart though and hence has to be treated as a mixed inventory
dating to the (late) Allerød and (early) YD (Nielsen, 2009, p. 103).
More reliable dating evidence indicating late YD occupations exists
at the Altwasser-Höhle 1 (see 3.2.4.4.) with a result of c. 10 000 BP
(Table 2).

In Austria, the few sites attributed to the Late Paleolithic are
usually poorly dated and often not well excavated (cf. Neugebauer-
Maresch, 1999, pp. 97e103). Thus, the attribution to the YD has
generally to be regarded as uncertain.

Thus, in the light of the knowledge about and the effort made in
the north, more projects such as Dieter Schäfer’s East-Alpine
mountains research project (cf. Schäfer, in press) based at the
university of Innsbruck would be appreciated in the south,
although due to restricting policies to save cultural heritage in
some parts of this region this will be a problematic task in the
future. It seems to be of interest to publish or review some of the
already excavated material (e.g. Dirian, 2003; Gietz, 2001).

3.3.3. Subsistence economy and mobility pattern

3.3.3.1. In the north. On the basis of the seasonal evidence for
reindeer hunting at the sites in the northern lowlands and the
central uplands, one of the authors (Baales, 1996) proposed amodel
for the Ahrensburgian hunting cycle. On their way to the winter
grounds in northern or northwestern Europe, e.g. on the temperate
Doggerland, reindeer herds are hunted at Stellmoor in autumn,
which possibly provided an opportunity for several family groups
to meet and care for winter supplies together. During the opposite
movement to their summer grounds in higher altitudes, reindeer
herds become the prey of Ahrensburgian hunters at the northern
border of the Central European upland zone. Potential comple-
mentary autumn hunting locations in this region could be repre-
sented by the numerous Ahrensburgian sites in the vicinity of the
Meuse-Roer-confluent at Roermond (Limburg, northern lowlands,
18 m a.s.l.), which, however, lack preservation of organic remains.

In order to test models on Lateglacial reindeer migrations such
as the described one, strontium isotope analysis has been applied to
Hamburgian and Ahrensburgian faunal material from the Ahrens-
burg tunnel valley (Price et al., 2008). This project is presently being
continued and coordinated at the Center for Baltic and Scandina-
vian Archaeology in Schleswig.

Indirect evidence of seasonal variation in the Ahrensburgian
economymay be provided by the heterogeneous record of bone and
antler industries: They occur in the form of reindeer antler axes, i.e.
Lyngbyaxes, andof biserially barbedpoints in thenorthern lowlands,
whereas organic tools are generally not preserved at the central
uplands sites. However, the exceptional presence of an antler axe in
the Kallenhardt assemblage might perhaps be explained by the
situation of the site at the northern border of the upland zone. The
northern artifacts are mainly single finds connected with rivers,
lakes, or kettle holes. They are interpreted as shot parts of the
equipment used for gathering in aquatic environments, and the
regional difference is thus suggested to reflect a functional variety of
seasonal activities (Cziesla, 2007). Erwin Cziesla regards them as
specifically useful in hunting sea mammals swimming upstream in
winter. However, evidence of the presence of these animals in the
study area during the YD is lacking so far, and, furthermore, many of
the artifacts were recovered from stagnantwater unreachable by sea
mammals.Anotherhypothesis for thepresenceof lostharpoonheads
in aquatic environments consists in hunting swimming terrestrial
mammals. An example for this was found in a small freshwater basin
at Poulton-le-Fylde (Lancashire, England), where two barbed points
were recovered from a moose carcass AMS dated to the mid-Late-
glacial Interstadial (Jacobi et al., 2009). Based on the impact angles of
bone lesions found in the archaeo-zoological material from the
Ahrensburgian layer in the Stellmoor kettle hole (Bratlund, 1992),
aiming at swimming reindeer is equally plausible and might have
involved also the barbed points found in the same layer (Rust, 1943).

The potential presence of dogs in the Ahrensburgian context at
the Kartstein site leads to considerations on the role of dogs in the
Lateglacial hunter-gatherer groups. A range of tasks has been sug-
gested for these animals in the Paleolithic and Mesolithic research,
such as helpers for hunting (Musil, 1974, p. 52), possibly compen-
sating for human hunters (Eriksen, 1996b, p. 18), helpers in trans-
portation (Fiedel, 2005, p. 14), or nutritional security as a food
resource during instable times (e.g. Street, 1989, p. 33). Whichever
was the dog’s function at the Kartstein, in the preceding 2000 years
occasional evidence of dogs (Bonn-Oberkassel; Street, 2002) and/or
indications of these animals in the form of tooth marks (e.g.
Andernach-Martinsberg;M. Street, personal communication) in the
Rhineland imply an efficient and consequently successful human-
animal cooperation.

3.3.3.2. In the south. In general, due to the taphonomic problems
associated with FMG sites attributed to the YD in southern Central
Europe, subsistencepatterns of Lateglacial hunter-gatherers can less
reliably be established. However, bones of large mammals such as
red deer were frequently found on the few Lateglacial sites. An
adaptation of the subsistence to alpine conditions seems to be in-
dicated by the presence of caprid bones in high Alpine assemblages
(e.g. Altwasser-Höhle I, Gamssulzenhöhle). The presence of fish
bones at Henauhof-Northwest (see 3.2.4.2) implies that the location
of the site at the Federsee shore was at least partly chosen for the
opportunity to exploit limnic resources. The occurrence of 7470 fish
remains in the Late Pleistocene complex (cf. Gietz, 2001) at
Burghöhle Dietfurt (Torke, 1981, tab. 3.3.1), situated in the Danube
valley, canalsobe attributed to the short distance to thewater course
(Gietz, 2001, p. 147). However, some parts of the ichtyofauna are
presumably naturally introduced (Torke, 1981, fig. 3.6.1), probably,
bybirdsof prey,whichqualifies theevidence forfishingas partof the
human subsistence at this site. Equally, in layer II F7 at Helga-Abri
with roedeer, birdandegg shell remains (HahnandScheer,1983, 25;
Jochim, 1993, p. 75) might reflect a supplement to the diet in the
form of eggs and poultry. However, this assemblage is considered
among YD inventories, which would be compatible with the small
dimensions of the lithic artifacts, but the enclosing geological
horizon is attributed roughly to theAllerød or the succeeding period
due to the amount of frost debris and thepresence of roe deer aswell
as pine charcoal (Hahn and Scheer, 1983, 25). It is noteworthy that
the only attested organic implement from southern Germany (Bad
Buchau-Kappel) was found in an aquatic context comparable with
the northern recovery circumstances (see 3.3.3.1.). In addition, the
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occurrence of barbed points in connection with water surfaces
seems to represent a diachronic pattern observed in various
northern European regions (e.g. Cziesla and Pettitt, 2003, p. 33;
Andersen and Petersen, 2009; Jacobi et al., 2009).

Due to the small size anddiversity of the southern Late Paleolithic
inventories, a high residential mobility of small hunter-gatherer
groups is suggested (Jochim,1998, p. 44). Sites tend to bemore often
situated in the open Upper Swabian landscape than in the narrow
valleys of the Swabian Jura (Jochim, 1998, p. 216). Exogenous lithic
rawmaterials such as banded chert from the Bavarian Danube valley
found at surface sites at the southeastern shore of the Federsee but
also at Lake Constance (Jochim, 1998, p. 56) indicate connections to
distant resources. Moreover, an ammonite fragment at Henauhof-
Northwest, possibly representing a rare precious item, is likely to
originate from a region adjacent to the Rhine Valley about 200 km
northwest of the Federsee (Jochim, 1993, p. 75).

3.4. Debates

3.4.1. “Southern” Ahrensburgian?
In the Upper Rhine valley and in Switzerland, assemblages with

tanged points or related pieces were discussed as potentially rep-
resenting contacts of the southern region with the northern TPC
region (Cziesla,1992). However, they are not datedwith certainty to
the Lateglacial and in some cases merit re-evaluation, which makes
it impossible so far to test the proposed hypothesis (Baales, 1996, p.
339).

Contacts of Ahrensburgian groups with regions southwest of
their own distribution area can be considered on the basis of Long
Blade Technology elements (see 3.4.3) but also in the light of some
incised Tertiary molluscs, which have been found in Remouchamps
and probably originate from the Paris Basin. Furthermore, two
possible tanged points have been recovered from the Laborian site
of La Muette I (Oise, Hinout, 1985) in the northern part of the Paris
Basin. In its southern part, the assemblage from Saint-Privé (Yonne)
is even interpreted as Ahrensburgian (Huchet and Thévenin, 1999),
raising the question of how these different technocomplexes can be
interpreted.

3.4.2. Ahrensburgian survival into the Holocene?
The presence of tanged points in Early Mesolithic surface

inventories does not necessarily suggest a survival of Ahrensbur-
gian elements into the Holocene, as these tanged points differ from
Ahrensburgian ones (Baales, 1996, p. 339). Even if they actually
represented Ahrensburgian points, palimpsests of Late Paleolithic
and Mesolithic material would also be likely. At a surface site close
to Stumpertenrod (Hessia) in the vicinity of the southern Ahrens-
burgian territory, four tanged points would equally fit in the
Ahrensburgian and the Mesolithic tanged point range but are
associated with microliths of a developped Mesolithic (Taute, 1971;
Baales, 1996, pp. 339e340).

Another argument for a prolonged Ahrensburgian could be
sought in the Preboreal radiocarbon dates from Kartstein. Never-
theless, the idea of the Ahrensburgian in the Eifel continuing into
the Preboreal appears unlikely based on the unreliable radiocarbon
record from Kartstein (Table 1; see 3.2.2.2).

In the late YD and/or early Holocene, the first human occupa-
tions of Norway and western Sweden, i.e. the coastal Fosna and
Hensbacka traditions, also display tanged points and hence lead to
the hypothesis of a connection with the Ahrensburgian (Schmitt,
1995). The nature of this relationship e cultural or functional e
remains, however, a subject of discussion, one hypothesis for the
similarities between the Norwegian and northwest German sites
being that of Ahrensburgian seasonal migrations to the area occu-
pied by the Fosna-Hensbacka-Group (Schmitt, 1995; Kindgren,
2002). Based on a technological analysis of the lithic material
from the Norwegian Galta 3 site, Ingrid Fuglestvedt (2007) argues
that the Ahrensburgian and the Fosna tradition cannot be distin-
guished on technological grounds.

3.4.3. The Ahrensburgian and the Long Blade Technology
Towards theendof theYD, siteswith LongBladeTechnology (LBT)

appear in northern France (Fagnart, 1991, 1997) and the Paris Basin
(Valentin,1995). The long blades often displaymacroscopic traces of
use rather than actual modification and are thus termed bruised
blades. Comparable inventories with LBTand bruised blades are also
found in southernEngland(Barton,1998). Technologicalparallels can
be found in the Eggstedt-Stellmoor-Gruppe of the Ahrensburgian
(Taute, 1968), which is equally characterized by the production of
long, regularblades, sometimesdisplayinguse-wear traces (Fig. 6.16;
Valentin, 2008). To date, there are only a few lithic tools foundwithin
LBT inventories in southern England and northern France. At some
Paris Basin sites yielding LBT concentrations, Malaurie points were
found, whereas some of these sites as well as other locations yielded
tanged points of Ahrensburgian character (Valentin, 2008). At
Übach-Palenberg (North Rhine-Westphalia, 102 m a.s.l.) situated in
the northern lowlands adjacent to the central uplands, the produc-
tion of long blades is associated with a rich and diverse microlithic
inventory (Jöris and Thissen, 1997). The assemblage sieved from
Lateglacial coversands podzolized in the Atlantic period yielded no
organic material, and thus allows no precise chronological attribu-
tion beside the technological correlation. As long as a technological
comparison between the assemblages comprising the production of
long blades in different regions at the Pleistocene/Holocene transi-
tion is not completed, the relationship between these assemblages
remains uncertain. Possible explanations of this common feature put
forward comprise chronological, functional, or social considerations
or combinations thereof.

At the present stage of knowledge, it cannot be completely
excluded that the use of long blades is a convergence phenomenon
related to wood working at the transition YD-Preboreal when light
forests reappeared even in the northern lowland area. Neverthe-
less, the indications for a chronological attribution of these sites are
sparse and, at least, the date from Melbeck-Friedhof 3/3A (Richter,
1992) points to a mid-YD age of this LBT assemblage. In this context,
it is worthmentioning that bruised blades appear absent in this LBT
inventory. However, for the British bruised blades, cutting up antler
has been proposed as potential activity (Barton, 1986), which may
be connected with the clear traces of cutting on some reindeer
antlers from the Stellmoor pond (Rust, 1943; Valentin, 2008).
Micro-wear analysis carried out on bruised blades from the Somme
valley indicate, however, that these blades were used on mineral
material, probably serving for the preparation and maintenance of
hammer stones consisting of sandstone (Fagnart and Plisson, 1997),
a result which needs further testing in other inventories with
bruised blades (Valentin, 2008).

3.4.4. Settlement discontinuity?
The presented pattern of sites in the northern lowlands and the

adjacent uplands area shows varying frequencies of radiocarbon
dates throughout the YD (Tables 1 and 3), the majority falling into
the late part of the Lateglacial Stadial. For the first part of the YD, i.e.
the period between the transition dates and the mid-YD dates from
Remouchamps (see 3.3.1.1.), the impression of a shortage of cali-
bration results emerges. According to the climate as well as the
environmental record, a real hiatus of human settlement seems
nevertheless unlikely. The gap in the record appears more plausibly
explained by a preservation problem (see 3.1.) as was considered
among other possibilities for the Paris Basin (Valentin, 2008).
Additionally, fluctuations of the carbon isotope content as well as
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periods of constancy influence the distribution of radiocarbon dates
during the YD. In these cases, calibration alone does not allow
determination of the correct age, but needs to be combined with
independent dating results, which are often lacking in the exam-
ined context.

However, compared to the southern Scandinavian radiocarbon
record, which displays an almost inverse pattern with a high
density in the early YD and only a few dates in themid- and late YD,
population movements might be suggested as a possible conse-
quence of re-established continuous permafrost conditions.
Nevertheless, a taphonomic bias cannot be excluded for this record,
as for the northern lowland one.

For the karst landscape of southern Germany and Austria, better
preservation of the YD sections due to the trapping of sediments
within caves might be assumed, but even there the sediments
attributed to the YD are often not preserved intact.

4. Impact of the Younger Dryas on human behavior

One of the hypotheses proposed at the beginning of this paper
states that the intensityof the impact theYDhadon theenvironment
determined the changes in hunter-gatherers’ways of life during this
period. Taking into account that the present distribution of the
Ahrensburgian corresponds well with the limits of the zone affected
by permafrost during the YD in Central Europe, the differences in
human reaction are at least partly explicable by theYD climate event.
In the open landscapes of the northern lowlands, permafrost and the
consequently reduced or halted pedogenesis in combination with
strongwinds aswell as trees andshrubs toppledby stormsmusthave
led to important eolian sediment displacements, as can be observed
in the form of dune formation (e.g. Kaiser and Clausen, 2005). In
combinationwith lower temperatures, these factorsare likely tohave
caused the shift from light forest to tundra inhabited by reindeer. In
contrast, the valleys in the upland zone provided shelter and served
as refuges for plant andanimal species adapted to temperate climate.

Despite some drastic changes caused by the YD, long-lasting
developments in human behavior such as high mobility seem to be
unaffected by the impact of this event, expressing a conventional
cultural behavior. It is also important to note that this development
seems to be independent from the region inhabited by the hunter-
gatherer groups. Moreover, the microlithization of curve-backed
points as well as other elements of the lithic industry in the
southern part of western Central Europe (Eriksen, 1991, p. 92), but
also the presence of the first microliths in northwestern Europe
(Taute, 1968, pp. 181e185) and the hypothesized diminishing of the
Brommean to the Ahrensburgian tanged points, is actually
a common process (cf. Fig. 5.5, Fig. 6.4 and 7, and Fig. 7.3-4), over-
written by the fact that presumably the starting point of the
projectile implements at the beginning of the YD is not the same
(curve-backed points in the south and supplemented by Brommean
points in the north). These two long-term developments also
continued after the climatic amelioration at the onset of the
Holocene, suggesting that some human behavior is adapted very
generally to a mobile hunter-gatherer way of life and hence is
flexible enough that it does not need to be altered in reaction to
abrupt and substantial changes. Strong cooperation networks of
otherwise different hunter-gatherer groups are a modern example
of reactions of hunter-gatherers in the light of severe environments
(e.g. Minc and Smith, 1989) and it can thus be questioned if the YD
led to closer contacts of the groups from northern and southern
Central Europe, which possibly had split during the Lateglacial
colonization of northern Europe and which potentially were
further divided by the LST event.

Thus, the YD could be interpreted as an accelerator in dividing
the southern from the northern development, as well as resulting
in the groups inhabiting the northern and the southern Central
European region moving closer. To decide between the two con-
trasting interpretations, the fundamental work started byWolfgang
Taute (1968, 1971) and since continued in both regions still needs
further refinement. This endeavor is pursued by the prospect of
revisiting important sites especially in the northern lowlands as
well as ongoing review work in southern Germany.

Nevertheless, it can be stated for the northern lowlands that the
opening of the landscape and the re-establishment of presumably
reliable reindeer migration patterns seems to have led to a stabiliza-
tion of human behavior, expressed by the relatively persistent choice
of sites, indications for subsistence, and lithic artifact production. In
the south, no severe environmental impact is observable and, addi-
tionally, the archaeological material seems to undergo only a dimin-
ishment of size. However, in the transitional zone, where biome
limits shifted significantly, a break in human behavior becomes
apparent in the course of the YD.
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