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ABSTRACT

From early archaeological excavation in theeteentrandtwentiethcenturesto modern
conceptions of Paleolithic stone tool evolution, radiometric dating techniques and studies of
paleoenvironment have revolutionized the study of relationships and dsistmeen these
different lithic industries In addition, there has beershift from the formal to the functional
approach when categorizing lithic industries through tiffieis project airsto examine how
lithic industries in France changed through the Paleolithic and early Neolithic using a curated
sample fronDr.JameB.Bul | i tt 6s contri bution to the North
Early and contemporary archaeological literature about early stonatectsmpared and
connected to broad theoretical shifts in the field since the 1&8¥sause many artifacts the
Collection are used as teaching aitiss hopedthat this project provides insight into the value of

the Collection tdhe study ofabout Paleolithic hominid evolution.
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CHAPTER 1
INTRODUCTION

Understanding hominid evolution through the Paleolithic era has been one of the highest
priorittesi N ar chaeol ogy since t khaa Andiel ebc20(G8/Béennet0s e ar |
1943; Binford 1985Breuil 1913. Some of the most raghiand significant changes in the history
of human evolution occurred during the Paleolithic, and thus understanding these changes in a
spatial, temporal, and behavioral context is of paramount importance to the discipline (Bordes
1961a: 803) Within the st three decades, modern archaeology has revolutionized the study of
Paleolithic hominid evolution by drawing upon techniques from the fields of paleoclimatology
and isotope geochemistry to reevaluate the spatiotemporal placement of archaeological sites a
understand them in the broader context of their paleoenvironrandhdel etal. 2003: 3133).
In doing so, we now know much more about the lives of our ancestors, their,cutsestence
strategies, and interbreeding between hominid species

Onre of the centrathemesof this project is to examine how the study of Paleolithic
archaeology in France has changed from archaeological excaiattbenineteenthand early
twentiethcenturies to modern conceptions of stone tool evoluthmtifacts from 10 French
sites 511 in totalwere choseifor studyfrom theJamesB. Bullitt Collection, part of the UNC
Research Labor at or i eNerth@drolimra Archaeolegichal Gajectdimm ( RL A)
order to make connections with broader theoreticdtissiithin the field of archaeology, early
and modern archaeological literature on stone tool evolution at these sites was compared with the

artifacts present in the Bullitt Collection. The sites are discussed in Marine Isotope Stage (MIS)



chronological oder within divisions of the Lower, Middle, Upper Paleolithic, and Neolithic eras
to clarify the linkages between important developments in hominid evolution and how these
developments have been studied throughout the history of archaeology as a discipline

The Bullitt Collection comprises 1,765 artifacts from important Paleolithic and Neolithic
archaeological sites in Europ&ppendix A). These artifacts were brought to North Carolina by
Dr. James BBullitt, a professor ohistology andbathology at UNC School of Medicirieom
1913 1947 He was alsoraamateur archaeologisith a great interest in the Paleolithic and
briefly served as director of the RLA in its early dags well as being a membertbé North
Carolina Archeological Swety. Dr. Bullitt took an extended trip to Europe from December 3,
1928 to August 5, 1928uring a sabbatical from UNC School of Medicinks detailed in his
travel journal Dr. Bullitt interactedvith members of the Prehistoric SociefyEngland seveal
influential scholars in French archaeology like Abbé Henri Breuil, and acaetiected and
independently wealthy couplslr. andMrs. HarperKelley (Bullitt 1928 1929).

While virtually unheard of today, in the early 1900s it was still very asses$sible
wealthy, highstatus individuals like Dr. Bullitt to obtain artifacts from archaeological sites,
museums, and even private collectioitie Bullitt Collectionis thereforea representative
collection, meaning that the artifacts weréed to or purchsedoy Dr. Bullitt from private
collectors, excavators, professasdmuseuns (Bullitt 1928 1929). Therefore, the artifacts are
not associated with their archaeological context, so many of theepiesenteth the
Collection contain a mixturef artifacts from differenexcavatiorievels and cultural periods.
ThelocalitiesDr. Bullitt visited during the late 1920s were already some of the most important
and highprofile excavation projects in France, and were predominantly located in either open

gravel pits or rock shelters along river terraces (Bullitt 19229).



During the latenineteentrand earlytwentiethcenturies, French archaeologists were
primarily concerned with categorizing the lithic industries of Europe based on their
morphological apearance and relative stratigrappasition(Antoine etal. 2015: 34641).

There was little consideration of the ecological or archaeological evidence surrounding the
artifacts, despite the fact that many were found alongside hominid skeleths, faunal

remains, and even cave art in the case of Upper Paleolithic and Neolithic sites (Bennett 1943:
208). The work ofFrench archaeologist Abbé Henri Breuil, famous for his stratigraphic and
typological categorization of Upper Paleolithic Igkiand art, is an example of the formal
approach to studying lithicdHis volumes are filled with countless detailed sketches of the
artifacts he unearthed during his long career (Breuil 1913; Smith 1962: 26@)ver, by the
1940s, archaeologiskeganto critique these early theoretical frameworks and deraandre

broad and alencompassing discussion of the behavioral implications of Paleolithic artifacts
(Bennett 1943: 20210).

As processual archaeology began to take root in the latter ha# wig¢htiethcentury,
important figures like Lewis Binford offered an alternative to the formal approach of
archaeological interpretatiorBinford (1962: 223224) arguedhe study of artifact morphology
could be expanded in ways that would shed lighprmeesses in culture, migration, and lifeways
of past people Through several publications the 1970s, Binford and anoth@ominent
archaeologistFrancois Bordes, engaged in a dialogagardingthe interpretation of
morphologically categorizedaleolihic tools(Binford 1973; Bordes 19@1 Bordes andie
SonnevilleBordes1970) Specifically, while they agreed upon what constituted the different
tool categories, they disagreed on how to interpret different frequencies of these tools in a given

assemblag Binford held the position that tool use, the actual activities being performed with



the tools, contributed most to the frequency of a tool type in an assenbBiafped 1973

T o m§ E R005v &) Bordes, however, concluded that frequency variatianiartifact

assemblage can instead be explained by a diversity of groups with different cultural adaptations
creating tools to fit thoskeehavioraheedgBordes 196t; T 0 m§ E R005v88).

In the 1980s, French archaeologists made a contribtatithns cebateby introducing the
concept of thehaine opératoirea term that refers to focusing on the different stages of tool
production rather than just the morpholamnd usef the final product (Sellet 1993: 106)

Borrowed originally from culturanthropology and conceptualized by André Leeoiurhan

(Bar Yosef and V aadhaine epératoiredhgidérs rawin@aterjal procuferent,

tool production, tool use, and discard to be steps in an adaptive cultural response to the needs of
a partcular group (Sellet 1993: 11.0However, critics of the concept argue it is too subjective

since identifying the intentions and goals of prehistfiintknappers, including the desired end
products of | ithic sequencees20091168).i mpossi bl e

In contemporary archaeological researttioseartifactcenterecapproacheare placed in
dialogue withan understanding alimate and ecological environment through isotopic analysis
and radiometric dating, giving archaeologists a morepteta picture of prehistoriecology
For the Paleolithic in particular, this is of extreme importante now know the rapidly
changing environment in Paleolithic Europe leadrmousonsequences for settlement
distribution (Olsen 1989: 29898), hunting strategies (Bordes 1981809), and may have even
affected species admixture in the caselomo sapienandHomo neanderthalens(Stewart and
Stringer 2012: 1319321) Therefore, it is difficult to claim an understanding of the lithic
industries oftie Paleolithiavithout understanding their significance to culture and environment

This is the basis for the modern functional approach to archaeological interpretation



In recent years, new techniques for radiometrically dating Paleolithic sitesltaved
for a better understanding of the succession of tool industries and hominid species that once
inhabited these areas (Antoineaét2015; Antoine eal. 2016; Schwarcz and Grin 1988
France, thdithic material available for dating is besttsai for Electron Spin Resonance (ESR)
and Thermoluminescence (TL) datingdditionally, Upper Paleolithic and Neolithic sites are
young enough in age for accurate radiocarbon dating (Bourrillah2218 Pétillon 201.
Many recenthronostratigraphistudies use ESR dating of igneous rocks or archaeological
materials like tooth enamel (Griin and Stringer 19HIJR dating is particularly useful because
of its wide variety of applications, ranging from precipitated materials such as carbonates to
igneaus minerals that have been heated or recrystallized

Tooth enameis common in many archaeological sisesdconsists of more than 96% of
the mineral hydroxyapatite (Griin and Stringer 1991: 1B®cause hydroxyapatite records the
radioactivity of the ample and its environment from the time the tooth was buried, this allows
the enamelo be used as a dosimetétydroxyapatite has two different energy states where its
electrons exist: the valence band, called the ground state, acmhttéction band, known as
excited state (Griin and Stringer 1991: 158)hen a tooth is formed, all electrons are in the
ground state, but due to radioactivity, electrons are then transferred to the excited state (Griin and
Stringer 1991: 155156). However hydroxyapatite has impurities that trap these electrons at
intermediate energy level®eaks in the ESR signal are proportional to the number of traps in a
mineral, the dose rate of radioactivity, and most importantly to the time of irradiation, which
gives the age (Griin and Stringer 1991: 1968ke ESR dating, TL dating of burned flint also

measures accumulated radiation dadewever, TL dating is specific to crystalline materials



that have been heated to well above Earth surface temperaturescarselquently have
reactivity that emits a weak but detectable light signal (Frouah 2017: 36).

Archaeologists and paleoclimatologists use Marine Isotope Stages (MIS) to define
chronostratigraphic layers in rackhese stages are based upon eustatitevel and global
climate conditions that are common and detectable in stratigraphic sequences, usually through
analysis ofstable oxygen isotope ratios and fossil assemblages (Skinner and Shackleton 2005:
571i 72). This thesisonsiderghe entire tine span of hominid settlement in France from the
Lower Paleolithic site of Abbeville (Antoine at. 2015: 95) to the Neolithic site of Grand
Pressigny(Figure 1) and across @aried geographic distribution (Figure @)nton 2014: 235
236). The Paleolitic is a period of prehistory that is characterized by stone tool production by
hominid species, and roughly spans the Pleistocene epoch of geologic time (M 1D4)
(Ehlers and Gibbard 2007: 17According to the International Committee on Stratigsgph
which regularly updates and publishes the International Chronostratigraphic Chart, the
Pleistocene epoch is 2.58 MEL.7 ka, and the Holocene epochlis.7 kai present (International
Chronostratigraphic Chart 2019%1owever, it should be noted thatkurope, the earliest
occupations have only been dated to the Lower Paleolithic site of Abbeville at 600 + 90 ka (MIS
15) (Antoine efl. 2015: 93) Additionally, the Neolithic spans most of the Holocene epoch
(MIS 1) until the advent of metalworking justfew thousand years before present (Linton 2014
235-236)

James Zachos 0 -afaB<s®floxygeé Bdope fracdonadion from marine
sediment cores is one of the most frequently cited figures in the field of paleoclimatology. This
study, andseveral others which used stable isotopes from marine microorganisms as a proxy for

global temperature, sh@that the Pleistocene and Holocemererelativelycool climate periods
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Figure 1. Temporal distribution of sites included in this studgliation to

cultural periods, geologic epochs, and Marine Isotope Stages. Geologic age dates
were obtained radiometrically in chronostratigraphic studies and are referenced in
the farright column.

in Earthd kistory, with several major glaciation events (Skinner and Shackleton 20057371

Zachos 2001: 688). In the Upper and Middle Paleolithic, there lweyescale glacial maxima

from 27 16 ka in MIS 2, from 6659 ka in MIS 4 (van Andel et al. 2003: 3apd through MIS 6



(Ehlers and Gibbard 2007: 12). During the Lower Paleolithic, there is evidence of extensive
glaciation in MIS 10 and MIS 12 (Ehlers and Gibbard 200729 These glacial and

interglacial periods contributed to distinctive settlemaesiirithutions, and the subsistence

strategies associated with them are important to understanding how hominids evolved in Europe
(van Andel etal. 2003: 31; Bordes 1961a: 8@®4). For exampleBanks etal. (2013: 3940)
hypothesize in their statistical @gsis of Aurignacian splibased antler points that climate

pressure from glaciations caused hominids to exploit different ecological niches and settle in
more temperate areas. Thus, understanding how these climate cycles correlate to cultural and
biological characteristics in the archaeological record can reveal evolutionary changes in the
hominid lineage. By examining the early and modern literature about the 10 chosen sites from
the Bullitt Collection, this thesis will link two main inquiries: thedrat shifts in the history of
archaeology as a discipline and a synthesis of important human evolutionary changes through the
lithic industries of the Paleolithic era. Because many artifacts in the Bullitt Collection are used
as teaching aids, includind ®ut of the 511 artifacts examined in this project, it is hoped that

this two-fold analysis will provide deeper insight into the value of the Collectidhastudyof

Paleolithic archaeology.

Methods
Artifacts from 10 French sites, 511 in total, weh®@sen for study from the James B.
Bullitt Collection, which comprises 1,765 artifacts from important Paleolithic and Neolithic
archaeological sites in Europe (Appendix A). The sites were chosen to represent a wide
temporal distribution of early culturalaterial from the Lower Paleolithic through the Neolithic

periods and an even mixture of type sites andtgipa sites. The artifacts were digitally
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Figure 2 Locations of the sites included in this study on a political map of
modernday France.

photographed on two sides, measureddifip on the longest length, and notes on formal type

and lithic material were documented for all selected artifacts (Appendix B). Photographs of

these artifacts are available in the Carolina Digital Repositoryaendearchable by RLA catalog

number (cdr.lib.unc.edu).

In order to make connections with theoretical shifts within the field of archaeology, early

and modern archaeological literature on stone tool evolution at these sites was evaluated against

the arifacts present in the Bullitt Collection. The 10 chosen sites are discussed in chronological

order and within divisions of the Lower, Middle, Upper Paleolithic, and Neolithic eras.
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Throughout this thesis, annotated images of artifacts from the Collacgancluded to illustrate
important evolutionary trends, elucidate connections in tool morphology between sites, and

emphasize comparisons between what is present in the Collection and the literature.
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CHAPTER 2
THE LOWER PALEOLITHIC PERIOD

Dating back to the first human habitation in Europe, the Lower Paleolithic is a cultural
period defined by the production of some of the earliest stong mosét notably, the
Abbevillian and Acheulean industrie$he type site localities of these induss$ are located in
modernday France at Abbeville art. Acheul Amiens Also included is a discussion of the
site La Micoque, an Early Mousterian site in the Dordogne department of Frdncle has
recently undergone extensive stratigraphic revisiagéres eal. 1997 Schwarcz and Grin
1988. While the hominid fossil record is relatively sparse during this time, by studying these
lithic industries, we can begin to understand how the first human ancestors on the European

continent lived during glaal and interglacial climate conditions

Abbeville

The Lower Paleolithic site of Abbeville is located in the Sonsiegartmenof northern
France and is the type site for the Abbevillian stone tool ind(iStgyre?2). It is a series of
gravel pits and stepped river terraces clustered arounddatiernday municipality of Abbeville,
of which the lower stratigraphic levels haveeb dated to 600 + 90 ka in MIS 15 (Antoinalet
2015: 93) The lithology of the area is characterized by Cretaceous chalk bedrock, which
contains an abundance of flint nodules that were modified by prehistoric hominids to fashion
stone tools This abundance of material for flintknapping magcount forthe relatively large

number of Paleolithic sites in the Somme River basin (Antoiaé 2015: 7879).
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Archaeological information about Abbevillian sites in the Somme basin was first

published by Jaages Boucher de Perthes in 1847 (Antoinal 2015: 78), though the term

AAbbevilliand was not adopted until much | ate

from the 1930s (Antoine ai. 2016: 339 Howell 2009: 9% Boucher de Pertheso

included descriptions of handaxes found in the lower levels of several gravel pits in the
Abbeville area (Sackett 2014:4. His earlyreports wergublished during the infancy of
Paleolithic archaeology as a discipline, and his work did not gain trdotieeveral yearas this
was a time when the concept of evolution was not widetepted However, when the
stratigraphy of his excavated gravel pits was later investigated and confirmed by British
geologists beginning in 1859, the presencia aitu handaxes and other lithic artifacts made an
undeniable case for the importance of the Somme basin, and France in general, for the study of
humanancestors (Sackett 201418). WhenDr. Bullitt visited the Abbeville area in 1929, he
described in his jourmaeveral visits to Abbevillian gravel pits and the excavation actithiats
took place:
Nearly all the workmen have learned to pick out of the gravel masses those flints
that have some appearance of having been
sizedbags full in the course of the day (Bullitt 192829: 173).
Excavators were trained to look for typological clues that would indicate the artifacts were from
before the Neolithic periodCollectors in the region, according to Bullitt, based this
categoization on the original work of Boucher de Perthes (Bullitt 19229: 176).
Morphologically, most Abbevillian tools are classified as bifacial hand@igsre3),
along with some flakes that are-pyoducts of the handaxe making procefke Bullitt

Cdllection contains 31 total artifacts from Abbeville, the majority of which are diagnostic

Abbevillian handaxes, as well as 5 flakes (Appendix B). The flakes themselves are not a

c

f
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Figure 3. Large bifacial handaxe, sides 1 (top) and 2 (bottom), from Abbeuville.
Note thatcomparedo the more intricate Acheulean handaxe in Figure 4, there are
relatively few flakes removed from the bifacial edges. James B. Bullitt
Collection, RLA catlog no. 518a2. Scale in centimeters.
production type, but were functionally used as points in a similar way as is seen in subsequent
industries (de la Torre 2016:3). Handaxes are thought to have been rputipose, serving as
scrapers, cutters, @eers, and more (Posnansky 1959: 48 study of 118handaxes from
British and French Lower Paleolithiitnes, including Abbevillian and Acheulean handaadso

found evidence adfiandedness in the creation of the bifaces (Posnansky 1959: 43). This was

based on asymmetry in the development of bifacial edges, and@ntal median ridge, both
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of which indicate preferential knapping by one hand to strike the core and create the sharply
flaked biface (Posnansky 1959:-43).

Abbevillian tools are genally regarded as the origin point of tool use in European
hominid evolution Bordes and Thibault 197716;Howell 2009:93) They r epr esent a
step6 from the Ol dowan industry in east Afric
structue of their cores (Howell 2009: 931). There is some debate about whether Abbevillian
tools should be classified as an early-phiase of the Acheulean tradition, based on the
morphology of the bifacial handaxes in the two industries, instead cdegaratecategory (de la
Torre 2016: 3) However, the link between Oldowan and Abbevillian tools is important in the
framework of understanding the migration and subsequent evolution of hominids out of east
Africa (de la Torre 2016: 5)In contrast, groupigp Abbevillian tools as a suphase of the
Acheulean industry seems to place greater emphasis on morphology and typological
categorization, rather than what these tools imply about behavior, speciation, and population
change over time

Abbeuvillian sites represent the earliest reaches of European prehistoric archaeology, and
therefore contain important information about how hominid habitation and behavior first evolved
on the European continent (Antoinea¢t2015: 77) Combining carboate stratigraphy with
mammalian and molluscan fossil assemblages for relative dates, and Electron Spin Resonance
(ESR) dating for absolute dates, recent research has established that habitatsesdétiey
Homo heidelbergensccurred during an intglacial period (Antoine edl. 2015: 95) More
specifically, the filarge mammal assemblage [ a
including some meadow and marshy zones, which developed under a definitely temperate and

wet cl i mat al®016:A85) ESRidatieg offltivial quartz grains, magnetostratigraphy,
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and Uraniurpeseries (Useries) dating have contributed to the establishment of firm dates for the
Somme River terrace system, including the lower levels containing both Abbevillianahateri

and the large mammal fossil assemblages discussed above (An@ir087: 2707) The ESR
dates obtained from the earliest Abbevillian sequences are 600 £ 90 ka, in MIS 15 (Arabine et
2007: 2707) This large body of work present surrounding 8wanme fluvial terrace system and

its stratigraphy has remarkably excellent agreement on the dates of early hominid settlement in
France, and there is not a significant difference between the dating methods discussed above

(Antoine etal. 2007; Antoine eal. 2015; Turqg eal. 2010)

St. Acheul Amiens

St. Acheul, the type site for the Acheulean tool industry, is located just a few kilometers
from Abbevillenear the municipality of Amiengigure2) (Antoine atal. 2016: 337) Several
Acheulean siteareclusteredaround Amiens, ranging in age from MIS 12 to MIS 9 (Antoine
and LimondinLozouet 2004: 62)Using ESR dating of quartz grair$t. Acheul has been
placed in MIS 11, between 42400 ka (Antoine eal. 2016: 236) The Acheulean was first
defined by Gabriefie Mortillet in 1873, who was a pioneering figure in the concept of the type
site for defining a set of diagnostic characteristics for a lithic industry (Mortillet 18734382
de la Torre 2016:)2 Like Abbevilliantools, most Acheulean tools are handawath some
unifacial scrapers and flakes also common (Antoine and Limdmaliouet 2004: 653). The
Bullitt Collection contains 15 artifacts froBt. Acheul, the majority of which are Acheulean
handaxes, as weidls 4 flakegAppendix B) Reflectedinth® ul | i tt Col |l ecti onés
important marker of advancement from Abbevillian handas@siller and more numerous

flakes indicating a higher degree of precision in knapping the bifacial €&ggse 4).
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Figure 4. Large bifacial handaxe, sides 1 (top) and 2 (bottom), from St. Acheul

Amiens. As compared to the Abbevillian handaxe in Figure 3, note the smaller

and more numerous flakes removed from the bifacial edges. James B. Bullitt

Collection, RLA catalog no. 515al. Scale in centimeters.

Similar toAbbevillian tools, the source flint for Acheulean cores in France is mostly
nodular chert commay foundwithin the Cretaceous limestone and chalk bedrock (Antoine and
Limondin-Lozouet2004: 63). However, Acheulean tools represent an advancement from
Abbevillian tools in terms of the technique involved in biface production and the type of blank

used. In addition to the usé prepared cores, some Acheulean handaxes instead come from

large flakes as thelslanks, which is a technique not usually seen in earlier Abbevillian lithics
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(Lamotte and Tuffreau 2016: 63). As seen with the Bullitt Collection Acheulean handaxes, the
shape of the smalldéiakes struck off to create the bifacial ¢éntt edge generally narrows and
lengthens through time in tlae@cheological record, indicating a higher degree of precision in
flintknapping that has been confirmed through modern experimentation (Lamotte and Tuffreau
2016: 6465).

Like at Abbeville, the wik of Boucher de Perthes and Breuil is centraliomodern
understanding of the stratigraphic and paleoenvironmental relationsi@p#\aheul These
early researchers correctly interpreted the sequence of deepening fluvial deposits as interglacial
in nature using only relative dating techniques (Antoina.&016: 338340). Victor Commont,
who lived most of his life in the municipality of Amiens, was responsible for much of the
published work on the site &ft. Acheul since the first discovery of situhandaxes in 1854,
around the time of Boucher de P47t Commant wor k i
recognized four distinct river terraces and was able to accurately interpret the cyclic deposition
of fluvial floodplain sediment and gla¢iall, which correlate to rising and falling sea level
between glacial cycles (Tuffreau 2009: 118)

In the past two decades, several studies combining modern radiometric dating techniques
and biostratigraphy using both molluscan and microfossil assgeshlave determined the
temporal placement of tig&t. Acheul terraces (Antoine at. 2007; Antoine etl. 2016 Antoine
and LimondinLozouet 2004 For example, in conjunction with an expanded
paleoenvironmental interpretation of t8e Acheul beds, Ardine and LimondirLozouet (2004:
43) used ESR dating of fluvial quartz grains to determine an age of 403 + 73 ka for the lower
levels ofSt. Acheul, which falls within MIS 11 To confirm these findings, they examined the

assemblage of molluscan fossilegpent in these layers and biostratigraphically correlated the
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layers to the Garenne Formation, a known geologic reference unit in the area for Marine Isotope
Stages (Antoine and Limondirozouet 2004: 4315). Like at Abbeville, thest. Acheul fossil
asserblage overwhelmingly contaimaollusksthat lived in warm, temperate environmeni$e

key detail, however, is that many of the taxa are knowratelived in shaded grassland
environments, indicating the likelihood of heavy forestation in the Somme River basin during
times of Acheulean production (Antoine and Limontorzouet 2004: 48) While the hominid

fossil record is very sparse during this time, latts that were alsareatedduring interglacial

times shed light on how settlement patterns, hunting strategies, and bevereiatfected by

similar climate conditions

La Micoque

La Micoque, located in the Dordogne department near the town ofylzessEis
considered to be an Early Mousterian §Rgure2). It is thought to contain a representative
assemblage of the AcheuleMtousteriantransition ands thus critically linked to accelerated
changes in hominid evolution during this period (Tatgl. 2010: 390) Unlike the previously
discussed sites of Abbeville aBd. Acheul Amiens, which have historically wedktablished
stratigraphy and a relative wealth of recent radiometric dates, there are only two published
papers on kkeries and ESRating at La MicoqueRalgueres edl. 1997, Schwarcz and Grin
1988. The most recent excavations there took place in 1969 by Henri Laville an@ldidlgpe
Rigaud, with a brief visit and examination the same year bycbimBordes (Schwarcz and
Grin 188: 293294). Findings on the lithic artifacts from those excavations have still not been
published, so current research is more focused on stratigraphy and paleontological context (Turq

etal. 2010: 390).
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Denis Peyrony, first excavating between 1929 B98P, originally defined 14
stratigraphic levels that were used in subsequent research through ttveentidthcentury
(Falgueres eal. 1997: 538) Very recently, there have been stratigraphic revisions of these 14
beds at La Micoque (Schwarcz and Gi@88: 294), and new subdivisions of the original strata
now yield 75 layers within the original lettered I framework Falguéeres eal. 1997: 537)
The lower and the middle units are now interpreted as two separate fluvial terraces, with
P ey r o nNbéds making up the middle unit, and the upper unit corresponds to Holagene
unconsolidated sedimerfglguéres edl. 1997: 537)

Schwarcz and Griin (1988) aRdlguéres el. (1997) have published the only two
studies which use radiometric dating at Micoque They appear to have reached agreement on
the absolute dates of layer L, which were first obtained using the ESR method by Schwarcz and
Griin (1988) Falgueres edl. (1997) later published radiometric dates for layers in the entire
middleunit, and they further validated these data by using both ESR -sedé&s$ dating The
material for both publications was obtained from dentine in horse teeth found in the most recent
excavations of La MicoqueMore importantly, the findings of Schwarand Griin (1988: 295)
were also consistent with other literature on the hypothesized cultural boundary bibieveen
AcheulearandEarly Mousterian: the lower boundary of layer L was 287 = 11 ka in MIBu8t
slightly earlier in timeFalgueres edl. (1997 543) found the lower boundary of layer L to be
around 291 * 44 ka from the-&kries method and 291 + 29 from ESR

The Anabsence of c¢cleavers, the presence of
production and/ or s hampiamtgcalafrthe inqustre weqat i n L a
2010: 390) This is quite different from the discoidal or Levallois techniques employed at later

Mousterian sites, which will be discussed in detail in the Middle Paleolithic section. The Bullitt
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Collection condins 16 artifacts from La Micoque, 9 of which dragnostidbifacial and trifacial
scrapers, 5 of which are flakes, and just 2 hand@xgsendix B) The unique trifacial scraper
(Figure 5) is seen across many European Early Mousterian sites and oatamndagnostic
feature of the Early Mousterian (Turq et al. 2010: 390).

Unlike Abbeville andSt. Acheul Amiens, La Micoque is not a type site, and is an
example of the enormous variability in lithic techniques that began to appear at the tramsition i
the Middle Paleol it hi c Inpeans of eviien¢eKoothejAohewdeni 2014
Mousterian transition, La Micoque is a critical site for understanding not only a transition
between these two industries, but the beginning of the transitibie Middle Paleolithic from
the Lower Paleolithic The Middle Paleolithic industries, especially the Mousterian, are
extremely diverse in flake and blade technologies (Tuad 2013: 651) As Homo
neanderthalensisame on the scene and quickly leettmuch of the European continent, the
pace of cultural evolution began to accelerate, bringing new lithic technology, hunting strategies,

and even artistic expression along with it (Tur@leR013: 652)



Figure 5. Trifacial scraper, sides 1 (top) and 2 (bottom), from La Micoque. The
threeworked faces are annotated on sideJames B. Bullitt Collection, RLA
catalog no. 521a3. Scale in centimeters.
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CHAPTER 3
THE MIDDLE PALEOLITHIC PERIOD

Through the Middle Paleolithic, the archaeological record generally becomes less sparse
and the amount of preserved skeletal material increases in comparison to the Lower Paleolithic
(Frouin etal. 2017: 34) Middle Paleolithic tools are extremely varied in character and reflect
diversification in behavior and climate adaptatiorHoimo neaderthalensis Retouching,
indicative of tool reuse, becomes an important evaluative marker of the period and is present
through the varied phases of the Mousterian traditimrough the sites of La Quina and Le
Moustier, this section explores how evide of European hominid evolution is visible in the
succession of Mousterian of Acheulean Tradition, Typical, DisBadticulate, and Quina

Mousterian lithics

La Quina
La Quina, the type locality of the Quina Mousterian tradition, is often hadedportant
for seeing changes in human behavior through the Middle Paleolithic; in particular, the lifestyle
and hunting strategies bffomo neanderthalensid.ocated in the Charente department of France
(Figure2), the siteextendgor nearly 300 m along a limestone cliff overlooking the Voultron
River (Frouin etal. 2017: 31) La Quina is known for its exceptional preservation of human
remains, including an almost entirely complete adult Neandesitletdtonand material from at

least 52 other individuals (Frouinat2017: 34) Skeletal remains, both of hominids and other
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mammalian fauna, reveal important insgimto the interactiosbetween archaic hominids and
their environment, and how this was mediated by stone tools.
Artifacts from La Quinaomprisea significant portion of the Bullitt Collection,
representing 131 lithiand 98 osseoumtifacts out ofl,765total in the CollectionAppendixB).
During his travels in 192%r. Bullitt spent some timpersonallyparticipding in excavations at
La Quina It is apparent that research at the site was regarded as extremely important by French
archaeologists at the time, both for the preservation of hominid remains and the abundant and
varied tools:
La Quinais awonderfuljirc h Mousteri an station, earl vy,
Both flints and fauna are abundant, unbelievably\& found quantities of
chips, inferior pieces, and many excellent ones, not to mention large numbers of
pieces of boneNearly every bone showsmse marks of the flint knives in
di sarticulating or diel920:@38189).ng t hemé (Bul i
The importance of the site for investigating Neanderthal technology and lifeways likely explains
why Dr. Bullitt chose to include so many artifacts from Laiga in the Collection
The Quina Mousterian is a subclass of the Mousterian tradition that is predominantly
characterized by a specialized side scraper and very few denticulate tools or hdBdeade=s
1961a: 804) These scrapemere made from thicklakes and have a convex scraping edge
Retouching, indicative of tool reuse, is first seen in significant amounts during the Middle
Paleolithic at sites like La Quina and Le Moustier (Hiscock.e2009: 237) According to
Bordes (196& 805), whowassn i ntegral figure in reimagining
Mousterian classification scheme, Quina tool s
overl apping scales of a fi s h(Figureg)hThictypeahak es t h

retouch is vitble on many of the scrapers in the La Quina portion of the Bullitt CollecTioa.

intelligence and cultural complexity that this impliesamarkable andoincides with other
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Bifacial edge with overlapped retouching

Figure6. Thick scraper from La Quinasides 1 (top) and 2 (bottomyith some

overlapped retouchinglamesB. Bullitt Collection, RLA catalogho.524a4

Scale in centimeters.
evolutionarily advanced behaviors displayedHpmo neanderthalensike active huntingand
deliberate burial of the dead (Hiscock et al. 2009: 237).

TL dating studies at La Quina using burned flints have previously established the dates of

tool use inthe upper stratigraphic layers, which are primarily characterized by Discoid

Denticulate and Typical Mousterian implements (Frouial 2017: 34) Frouin etal. (2017: 37)
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used two different forms of luminescence dating to establisthfemology of the lower part of
the La Quina sequence, where the Quina Mousterian artifacts are loCatade grains of
quartz were dated with optically stimulated luminesceacknique, and polymineral fine grains
were dated with infrared and pasfrared stimulated luminescence signals (Frousl.€2017:
37). The TL dates for the lower Quina Mousterian layers wei®b&a, from late MIS 4 into
early MIS 3 (Frouin eal. 2017: 41) The upper layers were younger, spanning from 55 ka until
the endof evidence for human habitation at La Quina around 40 ka, in MIS 3 (Froailir26t7:
41-42).

These data are in agreement with other studies that used either TL dating of burned flints
or radiocarbon dates (Frouinadt2017: 44) Like other sites @ntaining Quina Mousterian
artifacts, the primary faunal remains found at La Quina from the WiBSime period are horse
bison, and fewer reindeer, which corretatgth the moderate, temperate climate of an
interglacial period (Chase at. 1994: 293) The presence of large, fully adult fauna and no
evidence of a higher concentration of cut marks on the skulls and distal limbs, as there would be
on scavenged remains, indicate that Neanderthals were likely hunting their prey during this time

(Chase e#l. 1994: 288)

Le Moustier
Le Moustier, a rock shelter located in the Dordogne department of Kfeigoee2), is
the type site of the Mousterian industry, and tbres/idesvaluable insight into the lifestyle and
hunting strategies dlomo neanderthahsis In a temporal sense, Le Moustier is generally
regarded as the last site before the transition to the Upper Paleolithic, so it has received

consistenattention since its discovery (Gravina and Discamps 2015:H8yever, there has
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been a newfounphterest in the past two decades as scholars hasearained this transitional
site using new radiometric and stratigraphic analy¥eékile Mousterian tools have only been
associated with Neanderthal remains, refining the temporal placement andagthatigf this
site is still particularly important since the upper layers of the Le Moustier sequence coincide
with the time of likely interbreeding betweélomo neanderthalensandHomo sapiens
Denis Peyrony excavated at Le Moustier at the very beggnofi thetwentiethcentury,
and until recently, his data and stratigraphic classifications were the primary framework for
interpreting the archaeological material from the site (Gravina and Discamps 2Q15: 84)
Stratigraphic layers G and H are the lowagers in the Le Moustier sequence that contain
Mousterian artifacts, and they are topped by subsequent layers | and J that@isotzoh
Denticulate Mousteriaand Typical Mousterian implements, respectivalinlike layers G and
H, layers | and J contavirtually no handaxesPeyrony originally proposed the designation
Mousterian of Acheulean Tradition (MTA) for the material recovered from layers G and H due
to the dominant presence of handaxes, which were especially prevalent in.lajfeusGMTA
tools represent a transitional form from the earlier Acheulean to the Early Mousterian tradition
In the 1970s and 1980s, Bordes distinguished two variants of the MTA:=MThich
is characterizetby bifacial handaxes together with various formsidé scrapers, and MTFB,
which contains lower frequencies of bifaces and slightly more notched and denticulate tools
(Bordes 1981: 78)Gr avi na and Discamps (2015) evaluated
about layers G and H of thhewershelter at LeMoustier anccompared them to Bordes' later
specifications They found that there were many Levallois points in layer G versus discoid and
denticulate material in layer H, which also correlated with different faunal remains, indicating

different subsisterestrategies between these two layers (Gravina and Discamps 2015h88)
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more recent upper layers | and J mainly conagctoid-Denticulate Mousteriaand Typical
Mousterian implements, respectivelgased on faunal remains found in the same conéesxts
these tools, Neanderthals who crediéstoidDenticulate Mousteriammplements hunted horses
as game In contrast, Typical Mousterian tools have been primarily found with remains of red
deer and wild oxen (Bordes 1%6B09)

LevalloisandDiscoid-Denticulatetools aredifferentiated by the flaking techniques used
to create themThe Bullitt Collection contains primarily Levallolsdades and scrapers from Le
Moustier, and no handaxesda@nticulate tools are presg@tppendixB). Thus, only a small
selection of the extremely varied artifact assemblage at Le Moustier was sampled by Dr. Bullitt.
TheDiscoid-Denticulate Mousteriagrtypical of Le Moustier layer |, is defined by the preseoice
disk-shaped cores used as blanks to form denticulate (ttanibert eal. 2011: 106) These tools
are notched along their edge, with structures that appear like teeth on the flaked edge (Jaubert et
al. 2011: 107) Levallois tools, associated with the Typical Mousterian assemblage in Le
Moustier layer J, are caged by forming a striking platform at one end of a blank and flaking off
pieces around the outline of the intended sli&mpure7) (Lycett and von Crameiiaubadel
2013: 1509) When the striking platform is hit with a hammerstone, a large flake sepaoates
the top of the core along the entire length of the object (Lycett and von Gigembadel 2013:
15091510)

Mellars and Grin (1991) published a comparative analysis of their work on ESR dating
layers G and H at Le Moustier against the dates olitdimeugh thermoluminescence (TL)
dating by Valladas et al. (1982). The TL dates for Le Moustier span fro8Y4& (Valladas et
al. 1982: 453), and the ESR dates span 47.0 £ 4.1 ka to 39.7 = 2.4 ka (Mellars and Griin 1991:

274). This places the Le Moustisequence inside MIS 3, the interglacial time period before
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Figure 7. Typical Mousterian Levallois core with striking platform (a) visible on

lower left,sides 1 (top) and 2 (bottopffom Le Moustier. Surface where large

flake was removed is outlined iadon side 1 James B. Bullitt Collection, RLA

catalog no519a2. Scale in centimeters.
MIS 2. MIS 2 was characterized by the Last Glacial Maximum (LGM) and the extensive
geographic dispersion of modddomo sapienginternational Chronostratigraphic Chart 2019).
In examining the transition to the Upper Paleolithic, the intermingling of Neanderthals and

Anatomically Modern Humans becomes important and is reflected in the relationship between

the hominid fossil assdrmtage and lithic artifacts.
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CHAPTER 4
THE UPPER PALEOLITHIC PERIOD

The Upper Paleolithic was a time of tremendous environmental change and rapid
diversification of lithic industries in Europ& he assemblages at Abri Blanchard and Abri
Labatut, two rock shelters at the Cadttdrle archaeological site, represent earlier phases of the
Upper Paleolithic Also discussed in this section are La Roche de la Solutré and La Madeleine,
the type sites of the Solutrean and Magdalenian indudtaesite later phases of the Upper
Paleolithic period During this time Anatomically Modern Humans dominated the landscape,
and Neanderthals disappeared from the fossil recbne onset of the Last Glacial Maximum
(LGM) drove these humans to adapt teithharsh environments, leading to the behavioral and
genetic diversity that is apparent in the archaeological reBanaké etl. 2013: 51) Humans
during this period were highly mobile (Langlaisst2016: 96), and their lithic and osseous
toolkits reflect a diversification in both domestic and hunting behaviors as compared to the

Mousterian industry of the Neanderthals (de SonneBidedes 1963: 343848).

Blanchard
Abri Blanchard is one of several partially collapsed rock shelters at the -Gestel
archaeological site in the Dordogne department of Fr@figere2). Like many Aurignacian
sites, Abri Blanchard is famous for its welleserved examples of early graphic expression by
modern humansFirst excavated from 1910912 by amateur archalogist Louis Didon, the art

at Abri Blanchard largely consists of depictions of mammals that were common during that time
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period (Bourrillon etl. 2018: 47) In 2012, new excavations by Bourrillonadt(2018: 47)

unearthed a significant find: a lintese slab decorated with Aurignacian engravings

Aurignacian graphic expression is characterized by the detailed engraving of game animals such
as the nowextinct aurochs, prehistoric wild oxonce found in this area of Europe (Bourrillon et

al. 2018: 56) In the case of the newly discovered limestone engraving at Abri Blanchard, the
images were formed using a series of tiny chipped holes, a typical style of engraving found at
many Aurignacian sites (Bourrillon at. 2018: 57).

In their study of the ass@tion between ecological niches and Aurignacian t@#asks
etal,(2013: 39) propose that Athe Aurignacian te
culturally distinct phases.[and between] the Protdurignacian and the Early Aurignacian,

[there is]a shift from single to separate reduction sequences for blade and bladelet production,
and the appearance of sfflita s e d a n t Blaglelet ppoduictiortussiallyoto produce thick

end scraperss a fundamental marker of the Aurignacian indugBfiotti, Cretin, and Morala
2015) The Bullitt Collection contains 85 artifacts fraBlanchard and approximately half are
these diagnostiblades and bladelets, while the other half are Aurignaciapers(Appendix

B). These bladeare relatively thick and sturdy, yitey arevery sharpue to the careful and
skilled removal of long and thin flakes, which leave behind a pronounced flaki@gnae 8).
Osseous antler points are also common inghacian assemblages, and most are distinctively
split-based resembling the forked tongue of a sndidaigh none are present in the Collection
(Tartar etal. 2014: 8).

Bourrillon et al. (2018: 558) dated the newly discovered limestone slab at Abri
Blanchard using molecular filtration and Hydroxyprolin€ methods on mammalian bones

found in the same layer. Unlike the previously discussed ESR and TL dating methods,
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Figure8. Aurignacianbladefrom Abri Blanchardg sides 1 (top) and 2 (bottom)

Note he long flake scars from very precise blade removals outlinestlion side

1. JamesB. Bullitt Collection, RLA catalogno.547al Scale in centimeters.
molecular filtration1«C dating has some significant environmental limitations. Bone collagen is
vulnerable to chemical crodimking between collagen and carbonatsh groundwater, which
commonly percolates through cave environments. To remedy this, Bourrillon et al. §8018:
60) also employed the Hydroxyprolin& method, which exclusively uses the amino acid

Hydroxyproline, a biomarker for collagen. Dating only Hydroxyproline allowed them to exclude

other contaminantsAnd indeed, the HydroxyprolineC dates of 33.4 .35 ka (early MIS 2)
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for the slab are congruent with several Aurignacian layer dates from anotherNMerdéetock
shelter, Abri Castanet (Bourrillon akt 2018: 48)

Climate reconstruction is a relatively new theme in Paleolithic archaeology that is
important for explaining and understanding human behavior and subsistence str@agiesset
al. (2013: 47) usedtatisticalcomputer models to estimate the ecological niches exploited by
humans during the early AurignaciaBecause the Aurignacianégemmonly associated with the
time that early modern humans moved into Europe and intermingled with Neanderthals,
understanding finescalechanges throughout the industry is especially important to
understanding hominid evolution in the Upper PaleolitBianks etl. 2013: 41) They found
thatbetween the Prot@nd Early Aurignacian, there were several technological changes that
occurredn conjunction with an expansion of the geographic range occupied by Upper
Paleolithic humansBanks efal. 2013: 48) During the Early Aurignacian, the climate
conditions of the LGM (MIS 2) were very cold and dry, which therefore required more fligxibili

and cultural adaptation by human populatiddanks etl. 2013: 51)

Labatut
Abri Labatut has an artifact assemblage representative of the Gravedtiatry ands
located in the Dordogne department of Frafiégure2). Like Abri Blanchard, iis one of the
CastelMer | e rock shelters that were par il918f Loui
(Simek 1986: 404)According to Didonds (1914) initial p
contains three main stratigraphic levels: level hima $olutrean level at the top of the sequence;
level 2, a layer predominantly containing Gravette points and Noailles burins; and level 3, the

base level containing flat burins and fewer Gravette points
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Figure9. Noailles burin from Abri Labatusides 1 (top) and 2 (bottom)

Direction of ypper flake (a) and burin spall (b) remoisakhownon side 1 James

B. Bullitt Collection, RLA catalogho.555a4. Scale in centimeters.

Scholars of UppePaleolithic archaeology sometimes evaluate the frequency of Gravette
points, Noailles burins, and another type of burin, the flat burin, to assess variability between
layers and correlate assemblages across sites (Delporte 1968; Laville and Rigaud 1973; de

SonnevilleBordes 1960). Burins are thought to have been sharp,-tiksebjects with

multiple uses (Figures 9 and 10) ¢ m§ E R005v &l). Take the example of Noailles burins,
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Figure D. Flat burin from Abri Labatutsides 1 (top) and 2 (bottomNote the
much larger size and flat, more regular shepapared tdhe Noailles burin in
Figure 9. JamedB. Bullitt Collection, RLA catalogio.555a4. Scale in
centimeters.
mostly present along with Gravette points in layer 2 at Abri Lal{Bidon 1914; Simek 1986).

As in layer 2, Noailles burins and Gravette points are often found together in Gravettian sites

across the Dordogne department. In contrast to flat burins (Figure 10), Noailles burins are often
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smaller in size, with an exceptialty tiny struckoff flake called a burin spall (Figure 9)
(Simonet 2011: 186).

In this scheme, imagining the relative abundamédgoailles burins, flat burins, and
Gravette pointas asinglepoint on a triangular ternary diagram is a useful referérce
identifying Gravettian assemblag@elporte 1968: 90Laville and Rigaud 1973: 333
However, researchers like Denise de Sonnefatledes (1960) rightly caution that some
typological selection and bias likely occurred during excavations in thel00s, so exact
statistical analysis may not be possible with museum colleatibith are no longem situ.
Echoingde SonnevilleB o r dpeird, theBullitt Collection artifacts fronLabatutinstead
include both Noailledurins, usually in Labatut le¥ 2,and flat burinsusually in Labatut level
3, with very few Gravette pointsThis reflect thetypologicalbias presenn creating a
representative collectiomvhichprevents rigorous artifact analysige to the lack of
archaeological contextTheBullitt Collection contains 147 lithic artifacts from Labatut,
including 39Noailles and flaburins(AppendixB). The remaining lithics consist of 31
microliths, 16 scrapers, and 54 blades, all of whigpear to be Aurignacian or early Gravettian
and ae not typicallythe focus ofmodern publications on Gravettian sites.

Many recent studies have turned to techniques likeugse analysiso obtain additional
data for the categorization of lithics on the basis of their function (Keeley 197482333
However, separating artifacts by both form and function together inherently increases the
number of assumptions being made when construdiggptcategories (Binford and Sabloff
1982; Dunnell 1978; Odell 2001Even when categorizing lithics primarily using the functional
approach, it is almost impossible to escape the typological divisions set forth in the earliest

publications on a particulaite (Odell 2001: 48)
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The majority of the osseous material at Abri Labatut is also diagnostic of the Gravettian
period It consists of antlers modified by the Groeaed Splinter Technique (GST) (Goutas
2016: 90) GST is thought to be moprecise than the Aurignacian splitting and cleavage
technique, and interestingly, this technique seems to have disappeared from the archaeological
record after the Gravettian perioAccording to Pétillon and Ducasse (2012: 436), GST was
laterre-introdued during the Magdalenian period, which implies that the evolution of at least
some tool technologies are cyclic, rather than unidirectional, in nalie suggests an
interplay between toolmaking and the complex forces associated with climate chdnge an
settlement patterns during the cold, dry LGM peridtte LGM, which dominated the climate in
MIS 2, coincides with the Gravettian layers at Abri Labatut dateditd2Ba, immediately

preceding the Solutrean industry (von Petzinger and Nowell 2011).

La Roche

La Roche de la Solutré, also known as La Roche, is located in the eastern foothills of the
Massif Central in the SaoretLoire departmenfFigure2). La Roche is awpenair shelter
within a Jurassic limestone escarpment that is geologicallpienathe area (Olsen 1989: 296)
However, the site is most known for its extremely vpetserved mass kill, and more generally
for studying hunting strategies in the Upper Paleolithic (Olsen 1989: P@/Roche first
became famous in 1869 when GabdelMortillet named the Solutrean industry of the Upper
Paleolithicafter the site, and the most recent excavations at La Roche were directed by Jean
Combier from 19681976 (Combier, 1976: 111 Combier (1976) defined the 9 m deep
stratigraphic sequencé lba Roche, which contains Mousterian stone tools overlaid by

Aurignacian, Gravettian, Solutrean, and finally, Magdalenian layi2espite being the type site
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for the Solutrean industry, however, there appears to be a bias in research towards the more
reent Magdalenian layers

There is a single published radiocarbon date from La Roche sampled from the uppermost
Magdalenian level, and it dates to 12.58 = 0.25 ka (Combier 1976: BASgd on other studies
of Solutrean sequences around France, it imastid that the Solutrean levels at La Roche
probably date to around 229 ka in MIS 2 (Combier 197®Isen 1989: 298 In conjunction
with the faunal remains and lithic sequence present at the site (Banks 2006: 110), it is reasonable
to conclude that th8olutrean occupation of the site did indeed occur in MIS 2 at the height of
the LGM period During this glacial period, wild horses were prominent on the landsdape
her faunal analysis of the mass Kkill at La Roche, Olsen (1989332Bconcluded thdtumans
mostlikely strategicallytrapped these horses against the limestone cliff above the sriger to
kill them.

Based on morphology, thH Bullitt Collection artifacts from La Roch&soappear to be
primarily from the uppermodtlagdalenian levelAppendix B; these include Magdalenian
scrapersworked bone implementsnd diagnostic thin bladéBigure 1). From the literature,
the Solutrean assemblage at La Radekidesscrapers, burins, and diagnostic Solutrean
bifaces, whth do not appear to be present in the Collection (Banks 2004: 8). However, these
bifaces are present in alf the Solutrean levels, and some are characterized by their distinctive
laurel leaf appearance (Banks et al. 2009: 2854). There is extensigacavaf debitage from
knapping activities, and paired with the presence of heanitishe diverse tool assemblaiés
likely camping occupations during this time were common at the site (Banks 2004: 17).

There is also an interesting controversy to &, sometimes referred to as the

ASol utrean Hypoth€kogioso€ConhhecfiSohudrwehereby
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Figure 11. Magdaleniathin bladefrom La Rochesides 1 (top) and 2 (bottom)
Note the similarity in form between thidade and thebladein Figure 2 from La
Madeleine.James B. Bullitt Collection, RLA catalog n@3®2. Scale in
centimeters.

researchers that western Europeans were responsible for the initial peopling of the Americas
(Bradley and Stanford 2004). This argument is largely based on some morphological similarities
between Clovis projectile points from North America and Solutraarel leaf bifaces (Straus et

al. 2005: 508). There are three main objections to this hypothesis: firdistiiece between



