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Middle Stone Age (MSA) technologies first appear in the archaeological records
of northern, eastern and southern Africa during the Middle Pleistocene epoch.

The absence of MSA sites from West Africa limits evaluation of shared behaviours
across the continent during the late Middle Pleistocene and the diversity of
subsequent regionalized trajectories. Here we present evidence for the late
Middle Pleistocene MSA occupation of the West Africanlittoral at Bargny,
Senegal, dating to150 thousand years ago. Palaeoecological evidence suggests
that Bargny was a hydrological refugium during the MSA occupation, supporting
estuarine conditions during Middle Pleistocene arid phases. The stone tool
technology at Bargny presents characteristics widely shared across Africainthe
late Middle Pleistocene but which remain uniquely stable in West Africato the
onset of the Holocene. We explore how the persistent habitability of West African
environments, including mangroves, contributes to distinctly West African
trajectories of behavioural stability.

Theappearance of the Middle Stone Age (MSA) during the Middle Pleisto-
cene (Chibanian; 780-130 thousand years ago (ka)) marks amajor cultural
changein African prehistory. The earliest occurrence of MSA technologies
around300 kaisbroadly contemporaneous withthe appearance of Homo
sapiensinthefossilrecord"* Recent studies have highlighted the substan-
tial influence of population structure within and between regions in the
mosaic appearance of Homosapiens morphology and subsequent patterns
of populationdiversity**. The spatial and temporally disjunctive nature of
thetransitionfrom preceding Acheuleantechnologiestothe appearance
ofthe MSA supportsacomparable scenario for cultural evolution, perhaps
bestevidenced by thelate persistence of Acheulean populations at Mieso
(Ethiopia)** around 60 ka after the appearance of MSA technologies else-
whereineastern Africa’. The transitionto MSA technologiesis marked by a
changeinthe dominantfocus oflithic-reduction practices fromproduction
of larger bifacial tools to prepared core reduction and use of retouched
flake tool kits, notable increases in transport of raw materials across the

landscape and the appearance of additional categories of artefacts within
archaeological assemblages, such as ochre’. Examining the early appear-
ances of the MSA within the Middle Pleistocene is critical to investigate
regionaltrajectories of behavioural change within their palaeoecological
context and inter-regional connectivity in both behaviour and environ-
mental adaptation that complement studies of demographic variability.

Theearliest occurrences of MSA sites across Africaappear in Marine
Isotope Stage (MIS) 9 (337-300 ka), and the initial stages of MIS 8 (300-
243 ka) in northern Africa (Jebel Irhoud’), eastern Africa (Ologesailie?;
Gademotta®’) and southern Africa (Kathu Pan'™®). Early-MSA occupationsin
Africabecome more numerousinMIS7 (243-191 ka) and toalesser extent
inMIS 6 (191-130 ka; Fig.1); however, our understanding of the MSAinthe
MiddlePleistoceneis heavily biased to the mostintensively studied regions
of the continent. Across Africa, substantial changes are seen in the MSA
from the Late Pleistocene onwards" ™, appearing in a mosaic fashion’®,
andreflecting regionalized trajectories of cultural evolution. Theseinclude
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Fig.1|Mapsillustrating the location of Bargny 1. a, The location of Bargny
1withrespect to the topography and bathymetry of the Senegalese coastline,
associated with occupations at Bargny (-86 m to —102 m (white)) and Tiémassas
(25ka: -118 mto -127m; 40-50 ka: -86 mto -68 m; and 62 ka: -86 mto-82 m),
Bargny was never more that 26 km from the Pleistocene shoreline (following
ref. 88).b, The distribution of key Late Pleistocene Stone Age sites in West Africa

B Lowland/swamp forest

with respect to modern ecozones. ¢, The distribution of Middle Pleistocene MSA
sites across Africa. The presence of mangroves is highlighted in pink on all panels
(following ref. 89). SSRS, Sibilo Road school site. Data in a from ALOS (JAXA) and
GEBCO 2019 Grid’’and inb from WWF*'?2, Map in ¢ made with Natural Earth free
vector and raster map data (naturalearthdata.com). Figures produced using ESRI
ArcMap10.5.

use of alternate lithic-reduction strategies (including a focus on hunting
weaponry”®and heat treatment of lithics'®), a substantial elaboration of
material activity (including burial of the dead”, use of organic materials®,
the production of paint?, beads?*** and complex geometric designs®)
andthe occupation ofabroader range of habitats", including desert™**?,
high altitudes®™?, tropical forests*** and coastlines®**. Establishing the
antiquity of the MSA in poorly understood regions such as West Africa is
criticaltoassess both the earliest appearance of similar novel behaviours,
to provide a benchmark against which to evaluate subsequent regional-
ized patterns of culturalinnovation and change and to examine how MSA
populations engaged with and adapted to distinct ecological settings.
The chronology of the West African MSA has only recently begun
to come into focus®~*%, The early stages of the MSA in West Africa
remain poorly evidenced, with only aterminus post quem date 0of 254 ka
for the Sangoan occupation of Anyama® and terminus ante quem
ages from Ounjougou potentially indicative of Middle Pleistocene
occupations®. In contrast to other regions of the continent, directly
dated MSA occupationsin West Africa have beenrestricted tothe Late

Pleistocene, with the early-MSA assemblage from Ravin Blanc1dating
to 128-124 ka (ref. 36), indicating occupation of the region from the
start of MIS 5 (130-71ka). The majority of MSA sites in the region date
between MIS 4 (71-59 ka) and MIS 2 (28-11 ka) (refs. 35,38,41), with the
youngest MSA occupationacross Africareported from the onset of the
Holocene from Saxomununya, about 11 ka (ref. 37). West African MSA
sites are typically found in modern Sahel or savannah habitats associ-
ated with major river basins. The occupation of the site at Tiémassas
atthe margins of the Saloum delta is anotable exception®**?, although
direct proxies for palaeoenvironments are typically absent. At Ravin
Blanc1, Douze et al.* question whether the association of crude bifaces
with Levallois technologies marks alocal post-Acheulean transitional
industry, an un-precedented technology that may relate to the Sangoan
or simply anearly-MSA tradition. Resolving between these alternative
patterns of cultural evolution demands the identification of robustly
dated Middle Pleistocene MSA assemblages from West Africa. Given
the region harbours substantial population diversity, both amongst
modern inhabitants* and Late Pleistocene populations*, evaluating
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the early MSA in West Africamay help elucidate relationships between
biological structure, behavioural diversity and ecological adaptation.

Toexplore early-MSA occupations in West Africa, we re-investigated
the site of Bargny (Senegal), located in a quarry 1.9 km from the modern
shorelineand approximately 30 kmeast of Dakar (14.7° N,17.2° W). The site
currently lies within the Sudanian vegetation zone (Fig. 1b), atransitional
zone largely composed of wooded and tall-grass savannah between the
Guinean forests to the south and Sahelian short-grass savannahs to the
north®. Littoral and coastal vegetation in the region includes Guinean
mangrovesinestuarine zones and halophytic (salt-tolerant) scrubindune
and coastal plain settings. The modern setting at the site is halophytic
scrubsituated less than akilometre fromsaline marshes and ancient river
channels. Today, the region receives an average annual precipitation of
400-500 mm (ref. 46). The presence of Stone Age material at the site
was initially reported in 1941 by Mauny and Corbeil, who considered it an
open-air surface site. Excavations conducted in 1975 reported a shallow
stratigraphy of 25 cm (ref.47). We have conducted renewed investigations
at the site, enabling us to place alarge MSA stone tool assemblage within
its chrono-stratigraphic and palaeoecological setting. Here we describe
theresults of investigation at the site designated Bargny 1and place them
within their wider palaeoanthropological context.

Results

Weinvestigated the sediment sequence withinaquarry pit thathad exposed
thelocal bedrock,comprisingundulating banded limestones, cleaning the
existing section before excavating a1.75 x 1 mtrench in artefact-bearing
deposits, to recover lithic artefacts and sediment samples for further
analysis (Methods).

Stratigraphy

Six major sediment units were identified in the field and further
resolved through laboratory analyses (Fig. 2). The top unit (Unit 1) is the
dark-brownish-grey silty sand modern topsoil and appears broadly level
across the landscape, underlain by Unit 2, a mid-greyish-brown silty sand
sub-soil, and combined, they span the upmost 1 m of the deposit. Asharp
contactisobserved withthe underlying deposit (Unit3) thatis comprised of
amid-greyishsilty sand with occasional limestone grits (-5 mmin diameter).
Afurther sharp contactis observed atabout 2.2 mbelow the surface with
Unit4,afinegravel thatistypically 35 cmthickand composed of limestone
grits (5-10 mmin diameter) supportingapale-brownish-grey silty sand. The
presence of limestone grits is best explained by the erosion of local lime-
stonesourcesintheimmediate vicinity of the site that comprise bedrock.
Both a change in sediment texture and colour mark a sharp contact with
the lowermost phase of sedimentation at about 2.5 m below the surface,
with the presence of Unit 5, a pale-orange silty sand with occasional lime-
stone grits and lithic artefacts and Unit 6, a clast-supported pale-orange
silty sand withrarelimestone gravels (up to20 mmindiameter) and clasts
comprising sub-angular fragments of chert or the underlying limestone
bedrock. The prominent orange colour of fine sediments in units S5and 6
may be attributed to transportation of eroded products fromiron crust
deposits, which are found to cap limestone deposits elsewhere along the
coastline but are not evident in the immediate vicinity of the site.

Geochronology
We recovered five samples for dating from Units 1(0.45 m), Unit3 (1.9 m),
Unit4 (2.6 m), the interface of Units 4 and 5 (2.8 m) and Unit 5 (3.1m). We
dated coarse quartz grains with optically stimulated luminescence (OSL)
atthesingle-aliquotlevel, with allsamples possessing good luminescence
characteristics, OSL signals dominated by a fast component, low levels of
palaeodose (D) overdispersion and high D, reproducibility (Methods and
Supplementary Information 1). The results of OSL dating are presented
inTable1.

OSL results indicate that sediment aggradation associated with Unit
Sthat preserved evidence of MSA occupation began during the latter half
of MIS 6. Sediments were primarily sourced fromthe erosion of ferricrete

formations. While obtaining anindicative MIS 5 age for the overlying Unit4,
the presence of an age reversal between the two samples means that we
must be cautious with ages from this unit. Sedimentologically and geo-
chemically, Unit4 isinternally variable and notably different to other units
(Methods and Supplementary Information1). Field observations suggest
therelatively high carbonate contentis not of post-depositional pedogenic
or groundwater origin. Instead, field observations determine that local
limestone was eroded and deposited as clasts within Unit 4 at the same
time as the silty sand, meaning the age reversal cannot be explained by
uncorrected changing carbonate contents through timeimpactingonthe
OSLdoserate. Themodernlandsurfaceappearstohave beenestablished
inthe early Holocene.

Palaeoecology
Present-day Bargny vegetation consists of grassland with few shrubs domi-
nated by species such as Acaciaseyaland Calotropis procera.For past veg-
etationreconstruction, we evaluated sediment samples for microbotanical
remains (phytoliths and pollen; Supplementary Information2). Atargeted
subset of 24 samplesyielded phytolith concentrations suitable for palaeo-
ecological analysis. The abundance of plant microfossils closely follows the
major sedimentary units. Units 1,2 and 3 have fewer microfossils and poor
preservation while Units 4, 5 and 6 show phases of enhanced microfossil
deposition and preservation consistent with the greater organic content
and sediment sorting observed in the sedimentology (Fig. 2). Pollen con-
centrationishighlyvariable, and preservationislow, which limits the utility
of quantitative analysis, but the presence of locally distributed wetland
indicators (Typha, Avicennia) (Supplementary Fig.2.1) and regional pollen
arrivingfromthejet stream (Pinaceae) contextualizes the phytolithresults
inimportant ways. We evaluated the representativeness of the Bargny
phytolith results using comparisons with modern surface samples**.
Both PCA (SupplementaryFig.2.6) and minimumsquare-chord distances
(Supplementary Fig. 2.7) show that sedimentary phytolith signatures fall
within the envelope of phytolith signals from modern West African veg-
etation zones. We also used indices of grass—water stress (Fst; ref. 48) and
grass composition (Iph; refs. 48,50) to characterize past vegetation cover
at Bargny (Supplementary Fig.2.8).

Phytoliths from Units 1,2 and 3show astronger signal of water stress,
a higher ratio of short- to long-grass phytoliths and are most similar to
modern samples from the Sahelian and Saharan vegetation zones (Sup-
plementary Figs. 2.14 and 2.15). Pollen recovered from this section shows
a strong representation of halophytic scrub (Amaranthaceae) but also
includes pollen from cattail (Typha) and sedge (Cyperaceae), which are
commoninthebrackishwetlandslocated within1kmofthesite. Thisagrees
with the regional pattern of arid conditions spanning the end of MIS 3 to
the onset of the Holocene. Water stress and short-grassindices are tightly
constrained around low values inunits 4 and 5 (Supplementary Fig. 2.18).
Phytoliths from these samples are most similar to surface samples from
wetter varieties of Sahelianand Sudanian vegetation with annual precipita-
tion above 500 mm per year. Low grass-stress values persist in Unit 6, but
the short grass index values are extremely variable. Low water stress and
shortgrassindices are out of sync with expected conditions during MIS 6,
which s associated with enhanced jet stream circulation, low precipita-
tion and a southward shift of the Sahelian-Saharan boundary>**, Pollen
in these units includes types introduced by jet stream activity (Pinaceae)
andtypical brackish mangrovetaxa (Avicennia, Typha).Supported by the
sedimentological results, we interpret the phytolith and pollen signal to
indicate that estuarine conditions persisted at Bargny during the latter
half of MIS 6, probably supported by local hydrogeological conditions and
springactivity, whicharecommoninthe modernlandscapearoundthesite.

Stonetool technology

Astonetoolassemblage (n =772) was recovered from Unit 5, which repre-
sents all stages of lithic reduction, suggesting on-site activity (Fig. 3 and
Table 2). Artefacts were uniformly distributed in the excavated deposits
and visible in section across the landscape where Unit 5 deposits were
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Fig.2|Photo of sediment section at Bargny 1and the results of
geochronological, sedimentological and palaeoecological analyses.

Top, photo of excavated and sampled section at Bargny 1 (outlined in white),
illustrating the division of major sediment units (red) and the locations of
dating samples (blue). Bottom left, log diagram of sediment units, illustrating
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Table 1| Results of OSL dating at Bargny 1

Lab code

Depth (m) Unit N D, (Gy) OoD? (%) Doserate (uGya™) Age (ka) MIS age
Shfd19079 0.45 1 24 (22) 9.7+0.5 25 (21) 1,045+40 9.3+0.6 1
Shfd19080 1.9 23(20) 401+0.3 7(2) 1135+45 35.3+14 8
Shfd19081 26 4 21(21) 1081 5(5) 813+32 13425° 5
Shfd19082 2.8 4/5 23(22) 84+1 14 (8) 896+37° 93:4° 5
Shfd19083 31 5 21(17) 1262 11(6) 840+33 150+6 6

2Overdispersion (OD) on the Central Age Model with values in parenthesis calculated after outlier removed. *Unit 4 is carbonate rich (limestone). Dose rate and ages for this unit assume erosion
of local limestone and deposition of it as clasts at the same time as quartz deposition and burial. Palaeodose (D,) values from individual aliquots were accepted only if they exhibited an OSL
signal measurable above background, good growth with dose, recycling values within £10% of unity and the error on the test dose used within the SAR protocol was less than 20%. The number

of aliquots accepted from the 24 measured (N) is shown.

Fig. 3 | Photos of Middle Pleistocene MSA artefacts from Bargny 1.

a, Flakes: cortical flakes (1, 2, 3) cortical blade (4), blade (5), levallois flakes
(6,7,8,9),levallois point (10), pseudo-Levallois point (11,12,13), flakes (14,15, 16),
retouched flakes (17,18,19). b, Cores (with diacritic markings of flake removals):

single-platform (1), multiple-platform core (2, 3), Levallois preferential core (4),
Levallois recurrent centripetal (5, 6), Levallois core fragment (7), discoidal core
(9), core-on flake (8,10, 11), single-platform core-on plaquette (12).

exposed, with no evidence to suggest occupations in overlying deposits
atthislocality. High-quality chertyielded by local imestone hasbeen used
to produce the majority of artefacts (~98%), directly present at the sitein
the underlying bedrock and clasts of varying morphology within Unit 6,
withrareartefacts made fromsandstone and quartzsuggesting transport
tothesite frommoredistantlocations. The artefactassemblage indicates
the dominance of Levallois reduction strategies across cores and blanks
andsupported by the presence of related core-management and trimming
elementsassociated with the repreparation of debitage surfaces. Unidirec-
tionalLevallois schemes, including pointand blade production, are present,
but centripetal Levallois flaking strategies predominate, evident across
preferential andrecurrentreduction schemes. Unifacial discoidal flaking s
rarer butevident fromthe presence of four cores and six pseudo-Levallois
points. High intensity of reduction activity is evident in the conspicuous
presence of core-on flakes (n=15) and core-on-flake fragments (n=6),
with unipolar, orthogonal and centripetal scars present. Informal core
reductionis evident from the presence of multi-platform cores and frag-
ments (n=27) andsingle-platform cores and fragments (n = 6). Retouched

artefactsare extremely scarce, comprising seven scrapers. Thisstonetool
assemblageis characteristic of both regional and continental expressions
of MSA lithic technology.

Discussion

Our study at Bargny documents evidence for an MSA inhabitation at
150 + 6 kain close proximity to estuarine and semi-arid habitats within
about 22 km of the Senegalese coastline and extends the chronology of
the West African MSA into the Middle Pleistocene for the first time. We
compared the typo-technological composition of Bargny 1to 23 other
MSA assemblages dating to MIS 6, including assemblages from north-
ernAfrica(Benzu®, Haua Fteah®**, IfrinAmmar® and Rhafas”*%), eastern
Africa (Herto’’, Marmonet Drift®°) and southern Africa (Border Cave®,
Florisbad®®, Pinacle Point®***, Wonderkrater®)(Fig. 4 and Supplementary
Table2.1). Levallois-flake technologies are the most consistent diagnostic
feature of other MIS 6 MSA assemblages, occurring in 74% of assemblages,
followed by 70% of assemblages containing blade production and 65%
containing centripetal-reduction methods, fitting with the dominant
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Table 2 | Stone tool artefacts recovered by excavation at
Barny 1, split into key technological groups

Group Category Number Percentage
Complete cores Single-platform core 2 0.26
Multiple-platform core 9 116
Levallois core 16 2.07
Discoidal core 2 0.26
Core-on flake 9 116
Subtotal 38 4.92
Complete debitage ~ Core management 16 2.07
Core-trimming element n 1.42
Flakes 259 33.55
Blades 23 2.98
Levallois products 48 6.21
Pseudo-Levallois point 6 078
Retouched flakes 7 0.90
Subtotal 37 48.05
Broken pieces Single-platform core 2 0.26
fragment
Multiple-platform core 9 1.6
fragment
Levallois core fragment 6 1.6
Discoid core fragment 2 0.12
Core-on-flake fragment 6 077
Flake fragment 222 28.75
Hammer 1 0.12
Debris, indeterminate, 15 15.02
parasite flake
Shatter (140-1879)
Subtotal 363 47.02
Total 772 100

reduction approaches at Bargny 1. Retouched points are the most com-
mon tool found in other MIS 6 MSA assemblages (78%), which are absent
from Bargny (although Levallois-point productionis present), with scrapers
appearing in 52% of assemblages and other tools, including heavy tools,
appearing more sparsely. The assemblage from Bargny 1is typical of the
patterns of typo-technological diversity in early-MSA assemblages across
AfricainMIS 6, focusing onLevallois and other radially focused reduction
methods and in the absence of elaborate retouched tool kits.

Placed in the wider context of dated MSA stone tool assemblages
from West Africa (n=31; Fig. 4 and Supplementary Table 3.2), including
Ravin Blanc 1°° and the Falémé valley®, lower Senegal valley*®, Gambia
valley”, Ounjougou®, Birimi and Bilma® and Tiémassas®***, our results
fromBargny extend the time framein which astable and enduring suite of
lithic-reduction practices persisted inthe region, spanning the late Middle
Pleistocenetothe onset ofthe Holocene (Fig.4). A shared focus onLevallois,
blade and discoidal reductionand retouched tool kits apparent at Bargny
land Ravin Blanc1, appearing at the very start of MIS 5, characterizes the
early MSA in the region. Given these similarities, the scarce presence of
bifaces at Ravin Blanc1appears unlikely toindicate a discrete transitional
industry. Amongthe 24 datedsites that documentreductiontechnology,
centripetal (discoidal/radial; 67%) and Levallois (54%) methods appear as
enduring features of West African MSA assemblages, found acrossarange
of sites and remaining present in the region’s youngest MSA assemblage.
While blade production is present both at Bargny 1 and Ravin Blanc 1, it

appears at low frequency across MSA assemblages in the region (33%).
Bipolarreductionsimilarly appearsatlowfrequencies (29%) butis apparent
onlyinassemblages dating to MIS 4 and 3. Heavy tools appear sparsely in
the West AfricanMSA record, occurringin~23% of assemblages. Retouched
toolsarereported from17 of the 31 dated West African MSA assemblages,
halfof whichinclude asingle tool type. Retouched points (65%) and scrap-
ers (53%) are the most common tool types, with other types appearing
more sparsely and without clear spatial or temporal patterning. Patterns
of corereductionthatappearinthe early-MSA assemblage at Bargny 1form
aconsistent part of later-MSA technology in West Africa, butin contrastto
other regions of the continent, there appears to be limited elaboration of
stone-reduction methods or retouched tool kits during the Late Pleisto-
cene.Indeed, remarkably close comparability canbe observedinthe oldest
(Bargny 1) and youngest (Saxomununya) MSA stone tool assemblages in
West Africa.

Substantive variability can be observed in regional and continental
climatic and palaeoecological records spanning the past 200 ka (Fig. 4),
and on-site proxy records from Bargny 1 provide an important means to
constrain how this variability ismanifest at alocal level. The development of
estuarine conditions fromatleast150 ka despite the substantial fluxinthe
limits of arid Saharan and Sahelian vegetation evident in regional marine
records’ > may result from coastal hydrogeological processes. Low MIS 6
sea levels exposed a vast coastal plain with low topographic relief where
spring-fed streams could support complexes of estuarine systems. The
establishment of modern landscape processes in the Late Pleistocene is
evident in the turnover in the depositional environment and the appear-
ance of vegetation communities comparable todrier varieties of Sudanian
woodlands. Outside of changesinthelocal depositional environment, the
evidence from Bargny 1is consistent with climate-model outputs (Fig.
4), suggesting local constraints on the scope of climate change. A recent
study of human refugia in Africa has highlighted the potential suitability
of habitats in Senegal, Gambia and western Mali (referred to hereafter
as the Senegambian refugia; Supplementary Information 3) to enable
persistentoccupation throughout the Late Pleistocene based on precipita-
tion thresholds of 248-1403 mm, based on ethnographic analogies®* and
corroborated by recent examination of the eastern African MSA record®.
The distribution of this proposed refugia is consistent with the distribu-
tion and chronology of previously known MSA occupations in western
Africa. Extending thisanalysis to cover the time frame fromthe oldest MSA
occupation at Bargny to the youngest at Saxomununya corroborates the
persistent presence of precipitation within the 248-1,403 mm threshold
for this Senegambian refugia from mid-MIS 6 (160 ka) to the Holocene that
isconsistentwithrecords fromBargnylandacross theregion (Supplemen-
tary Information3 and Supplementary Fig. 3.1). Thisrefugiaappearstobe
dominated by tropical xerophytic shrubland habitats with limited con-
nectivity to other, more ecologically diverse refugia (such asin northern,
easternorsouthern Africa®®, Thelack of longstanding connectivity across
theregionis consistent with genetic studies of contemporary populations
in western Africa’®, which emphasizes extended phases of isolation from
other populations and notable archaic introgression. Similarly, study of
the only Pleistocene fossil from the region** highlights the potential for
complex population structuration in the region. The enduring habitabil-
ity of the Senegambian refugia and limited inter-regional demographic
connectivity could plausibly support the longevity of cultural continuity
observedinthis region between150 kaand 10 ka.

The occupationat Bargny around 150 ka highlights thatinhabitation
of the Senegambian refugia precedes both wider expansions into novel
habitats in MIS 5 and particularly across the adjacent arid landscapes of
theSahara™"”and amajor changeininter-regional climatic patternsacross
Africa, with a notable shift from East to West African humidity”’. This sets
animportant baseline both for understanding the longevity of occupa-
tion of West Africa and the range of climatic settings in which the region
has hosted MSA populations, and from which to explore demographic
expansions. Evidence for connections between landscapes immediately
tothenorthorsouth remain limited, however. Anindividual example of a
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tanged point is found at Tiémassas, where occupations span MIS 4-2%542,

which havetraditionally been animportantfossiledirecteur for MIS 5 (Ate-
rian’) expansions across the Sahara. Understanding of MSA occupations of
forested regionsto the southremainpoorly knowninterms oftechnology
and chronology, limiting the scope of comparisons. The archaeological
record supports genetic and fossil records that suggesting longstanding
population continuities and limited inter-regional contacts. The absence
of demographic pressures in the region could have limited the scope for
adaptiveinnovation’ ™, consistent with the broad technological continuity
intheregionfromthe150 kaoccupation of Bargny to the10 kaoccupation
of Saxomununya®.

Theimportance of the coastlineto Pleistocene populationsintropical
Africa has seen highly limited investigation to date. Substantial research
has been conducted into patterns of coastal and marine exploitation
elsewhere that demonstrate their early importance and integration into
wider subsistence patterns. Such studies benefit fromextensive research
histories on near-coastal cavesites”, whereasin tropical Africa, inland sites
havebeenthe mainfocus, eveninregionssuchaseastern Africathatshare
comparablescalesof exploration by Stone Age archaeologists®. Pangaya
Saidi, on the Kenyan coast, provides evidence of long-term engagement
with coastal resources, although distinct from the more-intensive records
from northern and southern Africa®. In West Africa, the occupation of
Bargny supplements evidence from Tiémassas®*, suggesting repeated
inhabitation close to the Senegalese coastline spanning MIS 6-2, yet these
recordsdonotyetillustrate clear engagement with coastal resources. Relict
populations of Avicenniasstill occupy brackish mangrovesininfrequently
inundated backwaters fringing the West African coastline as faras19°N
(ref. 76).Mangroves have high habitat heterogeneity and accessible subsist-
ence resources, making them potential hotspots for Pleistocene forager
populations. Adaptation to exploit these resources has the potential to
open new axes for population expansions in West Africa”. Accelerating
researchinterestinthe West AfricanStone Age provides the meansto test
such proposals. As new data emerge, we must consider that from at least
the end of the Middle Pleistocene, West Africa may have been asource of
behavioural and biological diversity, enabling regionally distinct patterns
of human evolution throughthe Late Pleistocene.

Methods

Excavation

Theexcavationsiteislocated withinaquarry, where the sediment sequence
had notbeenremoved duetoits proximity to asite where mysticritualsand
practices of aLebou community were undertaken. Quarry activities had
partially exposed the archaeological horizon, enabling us to identify and
target the sediment unit of interest. Following cleaning of any sediment
disturbed by quarryingactivity, weexcavatedal.75 x 1 mareaofintact sedi-
ment deposit, differentiating between discrete sediment units subdivided
into5 cmarbitrary horizons to control artefact provenance and recovery.
Allexcavated sediments were wet sieved througha5 mmmesh to maximize
artefactrecovery. Cleaning of the entire sediment sequenceinasampling
column was undertaken before recovering additional sediment samples
for sedimentological, geochronological and palaeoecological analyses,
withbulk sediment samples recovered at5 cmintervals.

Sedimentology

For laser particle-size analysis, sieved sediment samples (-1g, <2 mm)
were bathed for 24 hours in sodium hexametaphosphate (4.4%) solution
and agitated in an ultrasonic bath, with samples rinsed in purified water
before analysis in a Malvern Mastersizer 3000. Characterization of the
grain-size results were conducted using Gradistat. For loss on ignition
studies, sediment samples (-10 g) were weighed (to three decimal places,
thatis, 0.001 g) and heatedinamuffle furnaceto105 °C, 550 °Cand 950 °C
(allowing the sediments to cool to 105 °C for weighing between steps) to
calculate the proportions of water, total organic matter, carbonates and
mineral residue.

Geochronology
OSL dose rates were based on concentrations of potassium (K), thorium
(Th), uranium (U) and Rubidium (Rb) asdetermined by inductively coupled
plasmamass spectrometry and converted to annual dose rates following
Guerin and colleagues™ (Table 1). Attenuation of dose by moisture used
present-day values with a+ 3% error to incorporate fluctuations through
time (Supplementary Table 1.1), and cosmic dose rates were calculated
from ref. 79. Contributions of gamma dose from adjacent units was
modelled using data from ref. 80. The impacts on dose rate to possible
post-depositional changes to carbonate content (ref. 81) were considered
(Supplementary Table1.2). As the carbonate was in the form of limestone
clastsdeposited atthe same time asthe dated quartz, we took the view that
nocorrectionwasnecessary (Supplementary Information1). Futureinsitu
gamma-dose measurements might resolve whether the age reversalisin
partdueto doserate over estimation from the unsampled clastic material.
OSLsamples were prepared following ref. 82. Luminescence measure-
mentsof 8 mmindiameter aliquots used aRis@ DA-20 luminescence reader.
Sample palaeodoses (De) were measured using the single-aliquot regenera-
tive protocol® withan experimentally derived preheat 0f 260 °C for 10 sec-
onds. Twenty-four replicate aliquots per samples were measured. Sample
D, replicates were normally distributed withlow overdispersion (Table 1),
showing no indication of either partial bleaching or post-depositional
disturbance®". D, values for age calculation used the Central Age Model®.

Palaeoecology

Asubset of sedimentsamples were selected for processing, focusingonthe
MSA occupation horizon,and to provide amore general characterization
of overlying, culturally sterile deposits. Sediment samples were ground,
passed through a 250-micron sieve and placed in a shaker overnight with
Calgon solution (sodium hexametaphosphate) before having sands and
clays separated by gravity settling and centrifugation-decant cycles at
2,500 r.p.m.for2 min. At this point, samples were spiked with Lycopodium
spores and treated with 10% HClin a40 °C bath for 10 min. After centrifu-
gation—-decant cycles until pH neutral, the samples were separated by
density usingasolution of zincbromide and 5% HCl with aspecific gravity
of2.3g ml™. Theresulting residue was extracted inethanol and transferred
toglycerolforanalysis. Owing to the well-oxidized state of the samples, the
use of astrongoxidizing agent was omitted to preserve organic microfossils
and enable the use of Lycopodium to track laboratory errors and calcu-
late microfossil concentrations. Phytolith and pollen microfossils were
identified using a binocular light microscope at 400x-1,000x. Phytolith
nomenclature and categories follow the International Code for Phytolith
Nomenclature®®, but we tried specifically to create sample categories
consistent with Bremond and colleagues™®* assessment of phytoliths
from surface samples across West Africa.

Stonetools

Macroscopic evaluation of all lithic artefacts established patterns of raw
material use after which artefacts were separated into basic technological
categories (cores, flakes, retouched pieces, debris) and identification of
fragmented pieces. Allspecimens were weighed and basic metricattributes
recorded (maximum and axial length, width and thickness). Alternate
technological approaches (for example, Levallois, discoidal) and blank
types (for example, blades, points) were identified through evaluation of
flake-scar characteristics, number and formulation of exploited surfaces,
nature of flaking platforms and the direction of exploitation from the
flaking platform. Comparative analyses of stone tool assemblages from
MIS 6 elsewhere in Africaand throughout the West African MSA identified
the presence/absence of 16 stone tool forms, including backing, bipolar
technology, blade technology, borers, burins, centripetal technology,
large cuttingtools, denticulates, Levallois blade technology, Levallois-flake
technology, Levallois point technology, notches, platform core technol-
ogy, point technology, retouched bifacial pieces and scrapers, following
refs.14,69,87.
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Reporting summary
Furtherinformationonresearch designisavailableinthe Nature Portfolio
Reporting Summary linked to this article.

Dataavailability

The authors confirm that the data supporting the findings of this study
areavailablewithinthearticle, its supplementary information and via Fig-
share: https://doi.org/10.6084/m9.figshare.22293565.Pollenand phytolith
results will alsobe made available through the African Pollen Database and
Neotoma Paleoecology Database.

Codeavailability
Raw data and code supporting the findings of palaeoenvironmen-
tal reconstruction are publicly available at https://doi.org/10.6084/
m9.figshare.22293565.
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