Universiteit

4 Leiden
The Netherlands

Beyond the trenches: a landscape-oriented chronostratigraphic
approach to MIS 5 Middle Paleolithic open-air sites on the European

Plain : case studies from Lichtenberg and Khotylevo I
Hein, M.

Citation

Hein, M. (2023, June 6). Beyond the trenches: a landscape-oriented chronostratigraphic
approach to MIS 5 Middle Paleolithic open-air sites on the European Plain : case studies
from Lichtenberg and Khotylevo I. Retrieved from https://hdl.handle.net/1887/3620064

Version: Publisher's Version

Licence agreement concerning inclusion of doctoral thesis in the
Institutional Repository of the University of Leiden

Downloaded from: https://hdl.handle.net/1887/3620064

License:

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3620064

Beyond the trenches - A landscape-oriented
chronostratigraphic approach to MIS 5 Middle Paleolithic
open-air sites on the European Plain

Case studies from Lichtenberg and Khotylevo I

Proefschrift

ter verkrijging van
de graad van doctor aan de Universiteit Leiden

op gezag van rector magnificus prof. dr. ir. H. Bijl,
volgens besluit van het college voor promoties
te verdedigen op dinsdag 6 juni 2023
klokke 15:00 uur

door

Michael Hein
Geboren te Sebnitz, Duitsland

in 1982



Promotor: Prof. Jean-Jacques Hublin (Universiteit Leiden)

Co-promotor: Dr. Tobias Lauer (University of Tiibingen)
Co-promotor: Dr. Hans von Suchodoletz (University of Leipzig)
Promotiecommissie:

Prof. dr. M.A. Soressi (Universiteit Leiden)

Prof. dr. ].W.M Roebroeks (Universiteit Leiden)

Prof. dr. JF Vandenberghe (Vreie Universiteit Amsterdam)
Prof. dr. M. van Kolfschoten (Universiteit Leiden)

Dr. A. Verpoorte (Universiteit Leiden)






This research was funded by the Max Planck Society.



CONTENTS

CHAPTER 1: INTRODUCTION.....cueiteterteteeeeeeeseeeceseesseseeeesaeeeesseseesse s e eeesneeeasesasesensesnsessesnsensesssensen 1
1.1 CONTRIBUTION OF LANDSCAPE RESEARCH FOR UNDERSTANDING NEANDERTHAL BEHAVIOR ....ccvuereereeruenne 1
1.2 CHOICE OF STUDY SITES AND SPATIO-TEMPORAL SCOPE ......ucestereerueaseesseraeenseseessessesasesssssessessssasessesanens 6
1.3 NEANDERTHALS IN THEIR ENVIRONMENTS DURING THE LAST INTERGLACIAL/GLACIAL CYCLE ...eevuereeeernenne 8

1.3.1 Climatic development inferred from global palaeoclimate archives.........ccccccoceveeeeenenn. 8
1.3.2 Terrestrial/continental evolution of palaeoenvironments on the European Plain ........ 11
1.3.3 Neanderthal population AYNAMICS .........eueecceemeeeseieeesiieeeessteeeessien e e s ssseneesssseneesssseneeesnens 19
D4 IMETHODS ...eeuteruteeseaaseeeseaseeseeeaseeaseasseesaeesaeesaeesasesase e st e eneeaseesaeeeun s e aneeaneeameesaeesaeesaeesasennseanneannnasas 26
1.4.1 ProSpection @Nd FIEIAWOIK ........uuueeeeeiieieiiiiiiieieieeiiscsiseeeseessssssssssessseessssssssssssssssssessssssssnens 26
1.4.2 LUMINESCENCE UALING....uiiesseresiiessirissteasestnssiseesastssssteasasensssssasastssssnasasensssseasasensssenesarenssan 27
1.4.3 Grain SIZE& @NAIYSIS....ueeeceersririsiiisssinsssessestnsssseesasiessstessasensssseasastessssnesasensssseesasenssssnesarenesane 29
N e LY g To) oY o] o= VA= T o= 1 Y] 30
1.5 RESEARCH OBJECTIVES ...uveueeueeeesueessessesseassesseessessesssessesssansessssssensesssessessesssessesssansesssensensessnessessennes 33
L8 REFERENCES «.uvteutetesueesesseseessssseansesseessasesssansessesnsessssnsansesasensensesssensessesnsessesssansesasensensesnensessennes 38

CHAPTER II: LUMINESCENCE CHRONOLOGY OF THE KEY-MIDDLE PALEOLITHIC SITE OF
KHOTYLEVO | (WESTERN RUSSIA) - IMPLICATIONS FOR THE TIMING OF OCCUPTATION, SITE
FORMATION AND LANDSCAPE EVOLUTION ....ooiiiiiirierrerreeee e s e ssee s s se e e sne s s 56

CHAPTER IIl: EEMIAN LANDSCAPE RESPONSE TO CLIMATIC SHIFTS AND EVIDENCE FOR
NORTHERLY NEANDERTHAL OCCUPATION AT A PALAEOLAKE MARGIN IN NORTHERN GERMANY.

CHAPTER IV: NEANDERTHALS IN CHANGING ENVIRONMENTS FROM MIS 5 TO EARLY MIS 4 IN
NORTHERN CENTRAL EUROPE - INTEGRATING ARCHAEOLOGICAL, (CHRONO)STRATIGRAPHIC

AND PALEOENVIRONMENTAL EVIDENCE AT THE SITE OF LICHTENBERG ......ccoceriierrierieneeneeneenns 94
CHAPTER V: CONCLUSION ..ottt ertee ettt s et see s s e ae e e sae e sae e et e e sensenseenneans 120
5.1 OUTLINE OF THE THESIS CHAPTERS Il TO IV ittt sttt 120
5.2 DISCUSSION .uveeureeereessesserneessesasansesssessessesssessesssessesssssensesssessessesssesssesesssessessessesasessensesssessessennes 126
5.2.1 Evaluation of the chronological and biostratigraphic data .........ccceceevevevcvceeevecsveneecnns 126
5.2.2 Stratigraphic implications Of the FESUILS........eeeeceeeeeeeee et escsteeeescee e s e e es e e s anes 135
5.2.3 Implications for late Pleistocene Neanderthal population dynamics..........cccececevevunns 138

L T0C T 11100 SR 141
5.4 REFERENCES ... tetteuteeeeueeeesseeeassesaeasassesaeeaseeseaeesseeueasesaeaasessesaeaseeseaatesseeaeeasesatesessesaeansesseenes 144
Appendix I: Supplementary Information for Chapter 2 ... e 152
Appendix II: Supplementary Information for Chapter 3 ... 155
Appendix lll: Supplementary Information for Chapter 4 ... 172



RST8] =Y P 273

ST T L= L= L] = PR 275
AKNOWIEUEMENTS ....eeieieeieeeieeee e e e e e e e e e e e e s sse e sse e s s ne e s e e e s ee e s neeeesneesseesaneeeeneesaneessnseesannesannensn 277
CUTTICUIUM VITAIE e eeee e ee s e e s e s e s s e e e s e s s e e e e me e s e e e emseesneeesneeseneeesnneesannesanneesnne 278
FIGURES

Figure 1: Map of the European Plain and the Middle Palaeolithic archaeological sites mentioned
in the text, presumed to be Eemian and/or Early Weichselian........ccceveceecieicciieecceee e 5

Figure 2: Climato-stratigraphic subdivision of the last interglacial/glacial cycle in Central and
Western Europe (modified after Peeters et al., 2015) .o ciiiiii i eerrre e eevnre e erer e 9

Figure 3: Stepwise and iterative, landscape-oriented research approach to increase chronostrati-
graphic robustness at Middle PalaeolithiC Open-air SitES......cccuiiieviiririiriecer e 36

Figure 4: Abanico Plots of the De-distributions for the two samples each, taken from the find
[ayers Li-l & Li-ll iN LICHTENDEIE ..o ettt se e s see s st e e ae e s seae e s e e e s sne e e s aneeesaneesnnnes 131

Vi



vii





