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The chronology and hominin association of the South Asian Middle Palaeolithic
have attracted much attention in the last few decades. The emergence of Middle
Palaeolithic culture in the region has been debated between the local origins
(behavioural change) model based on an early date around 380 ka and the
diffusion (biological change) model based on Homo sapiens dispersals from
Africa around 120–80 ka. The latter has more consensus, whereas the former
requires a more robust chronological framework to attribute the emergence of
the Middle Palaeolithic to behavioural changes. In the absence of hominin
remains, the presence of Middle Palaeolithic technological trajectories are
frequently used as behavioural markers of Homo sapiens. Homo sapiens fossil
remains from the regions between Africa and South Asia dated to ~ 200 ka
presents more convincing support for the latter model. Here we present
contextual, chronological and technological analysis of Middle Palaeolithic
assemblages dated to 52 ka from Motravulapadu, Andhra Pradesh, India.
Morphometrical analysis of the lithic assemblage indicates diverse Levallois
core reductions were practised at the site at the onset of MIS 3. Further this
evidence highlights the significance of MIS 3 cultural diversity in South Asia, likely
related to changing population dynamics, cultural drift, and the highly variable
climatic context of MIS 3.
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1 Introduction

Explaining the Homo sapiens dispersals from their African
origin to Eurasia has become more complex than earlier, despite
new discoveries (Liu et al., 2015; Harvati et al., 2019; Bergström et al.,
2021; Slimak et al., 2022; Freidline et al., 2023). This is because the
current archaeological, genetic and fossil records across Eurasia and
Australia do not match with any existing model that the explains
Homo sapiens dispersals (Reyes-Centeno, 2016; Bae et al., 2017;
Sahle et al., 2018; Harvati and Reyes-Centeno, 2022; Vahdati et al.,
2022). In addition, the absence of fossil records and lack of robust
chronological characterization of the Late Pleistocene archaeological
record from the regions in the Homo sapiens dispersal route further
complicates the models. One of such regions, South Asia,
strategically situated between Africa and East Asia could have
been a major corridor for the Homo sapiens dispersals from
West to East (Blinkhorn and Petraglia, 2017). Besides, the
Palaeolithic record of South Asia has a long history of research
and shows rich and diverse cultural evidence. The region’s role in the
Homo sapiens dispersals route was highlighted in the recent times
where it attracted much attention among the paleoanthropological
communities (James and Petraglia, 2005; Field et al., 2007; Petraglia
et al., 2007; Petraglia et al., 2009; Boivin et al., 2013; Bae et al., 2017).
Following Petraglia et al.’s (2007) work at Jwalapuram, Andhra
Pradesh that proposes Homo sapiens migrated to South Asia with a
Middle Palaeolithic tool kit, between 120 and 80 ka—prior to the
Toba super-eruption of 75 ka and survived the catastrophic event,
many other discoveries across South Asia suggested similar
narratives (Blinkhorn et al., 2019; Clarkson et al., 2020). This
model, popularly known as the pre-Toba/MIS-5 model, is
supported by further evidences, such as 1) South Asian Middle
Palaeolithic culture is datable to the beginning of the Late
Pleistocene (Blinkhorn et al., 2013; Blinkhorn et al., 2019;
Clarkson et al., 2020); 2) the revised ages for the presence of
Homo sapiens in Eurasia to ~ 200 ka (Harvati et al., 2019) and in

Australia to
˜

65 ka (Clarkson et al., 2017). However, recently the
antiquity of the South Asian Middle Palaeolithic was pushed back to
the Middle Pleistocene (Akhilesh, et al., 2018; Anil et al., 2022).
Further the early presence of the Homo sapiens in West Asia and
Caucasus was seen as failed dispersal event (Harvati et al., 2019).

Here we present the securely dated Levallois dominated Middle
Palaeolithic assemblages from Motravulapadu, Prakasam District,
Andhra Pradesh, India (Figure 1). Motravulapadu (15°

8′10.82″North latitudes, 79°25′16.08″East longitudes) is situated on
the banks of Nachua vagu, a tributary of theManneru River (Figure 2).
The stream flows for 15 km southwards before joining the Manneru
River which drains into the Mopadu reservoir. The site was initially
reported by Mishra and Singaraju (2009) and later explored by
(Srinivasulu, 2012). The current team conducted a thorough
investigation of the site, recording stratigraphy and Palaeolithic
material at various locations. Motravulapadu is a large, 4 km x
2 km site where rill and sheet erosional events have exposed
artefacts, fossilised faunal remains and several vertical sections of
Quaternary formations. Furthermore, current mining activities have
exposed parts of the bedrock in a few spots. The site has a long record
of hominin occupation ranging from Middle Palaeolithic to the
Microlithic. Large deposits of volcanic tephra (YTT) were observed
over a vast area, belonging to ~75 ka Toba eruption. Co-occurrence of
YTT, mammalian fauna, and Middle Palaeolithic assemblages

FIGURE 1
Map showing the location of the site Motravualapdu and other
dated Middle Palaeolithic sites in India.

FIGURE 2
Locations of the trenches excavated at Motravulapadu.
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provides a unique opportunity to understand hominin ecology and
past environment during Late Pleistocene.

Excavations were conducted at this site for one field-season in 2021.
Trenches were opened at six localities within an area of 0.5 km x 0.6 km.
These localities were chosen with the intention of understanding the
relationship between the sediments exposed at these localities and
building a complete lithostratigraphic history of the site. However,
the current paper presents the stratigraphy, luminescence chronology
and lithic assemblage recovered from Trench 1.

2 Materials and methods

Excavations were carried out employing a single context recording
system, with discrete sediment units separated into 10 cm spits as
required. Sediments were screened using a 2 mm sieve to recover
micro artefacts. Excavated sections and artefact-bearing horizons were
photographed for photogrammetric reconstruction. OSL samples were
collected from all sediment units, with the recovery of sediment samples
supported by in situ background radiation measurements.

Sediment samples were analysed for luminescence ages in Physical
Research Laboratory, Ahmedabad, India using the procedures discussed
in (Anil et al., 2022). We measured 12 aliquots per sample using
multigrain p-IR-IRSL on single grain disc. Preheat test was conducted
on the natural sample, and an arithmeticmean of De values of 3 aliquots
for each preheat was used. The doses for 280°C, 300°C, 320°C, and 340°C
fell within 5% of the estimated paleo-dose and 320°C was used as pre-
heat temperature (Supplementary Figure S1). The overdispersion (OD)
in estimated De values was relatively low (~8%), indicating well
bleaching of the sediments before burial. Thus, for De estimation
central age model (CAM) was used. Typical feldspar shine-down
growth curves are shown in Supplementary Figures S2–S4 for Unit
3 and Unit 4 samples, respectively. A residual dose of 5.1 ± 0.6 Gy,
which is the value of the dose remaining in the sample after 5 hours
extended solar lamp bleaching, was subtracted. The dose reproducibility
of the used p-IR-IRSL-SAR protocol was tested using the dose recovery
test (ratio of recovered to given dose <10% of unity). For the dose
recovery test, a known dose of 94 ± 1 Gy was given in the reader after
the solar lamp beaching for 5 hours. The given dose was immediately
recovered as an unknown dose. The recovered doses were further
corrected for residual doses. The observed dose recovery ratio was
0.90 ± 0.03, indicating that the used p-IR-IRSL-SAR protocol has good
dose reproducibility. The fading ratemeasurements were done using the
prescription of Auclair et al. (2003) and (Huntley and Lamothe, 2001).
The estimated g—values for MVP_T1_OSL3, MVP_T1_OSL4, and
MVP_T1_OSL5 are −0.6 ± 0.5, −0.6 ± 0.5, and 0.6 ± 0.5, respectively.
These values are either less than 1% or negative with ~100% errors
(Supplementary Figure S5), suggesting the p-IR-IRSL signal is not
affected by the anomalous fading (Buylaert et al., 2011). Therefore,
no fading corrections were applied to the samples to correct the ages.
The concentration of Uranium (238U), Thorium (232Th) and Potassium
(40K) nuclides were measured using High Purity Germanium (HPGe)
detector. Further, these concentrations were used to estimate the total
dose rate assuming infinite matrix assumption, and secular equilibrium
for all the nuclides (Beck and de Planque, 1985). An internal potassium
(40K) of 12.5% ± 0.5% (Huntley and Baril, 1997) and 400 ± 100 ppm
Rubidium (87 Rb) (Huntley and Hancock, 2001) were considered for
dose rate estimations.

Quantitative and qualitative attributes were recorded for each
artefact in the assemblage, except for broken flakes, flaked pieces,
and core fragments. Artefacts were categorized into standard
technological groups and more formal typological classes wherever
suitable (e.g., Core, Flake, Retouched flake, Blade). For typological and
technological descriptions of the artefacts, standard terminologies used
across South Asia and beyond (e.g. (Akhilesh et al., 2018; Blinkhorn,
2012; Jones, 2007; Zaidner, 2018), were employed. The same thing
applies to the terms used in the formal descriptions of key technologies
such as Levallois (VanPeer, 1992b; Boëda, 1995; Bordes, 1980). For each
artefact, a number of metric and non-metric attributes were recorded
(Supplementary Tables S1, S2). Representative artefacts were
photographed for illustration purposes.

3 Results

3.1 Stratigraphy

Trench 1 is the largest among the six trenches that measures 4 m
x 3.5 m (Figure 3A). Excavations were conducted to a depth of 3.5 m
where the digging ceased after encountering the water table. Five
distinct stratigraphic units were identified in Trench 1 (Figure 3B).
The bottom most Unit (Unit 5) in the trench is of a brownish red
coloured silty sandy sediment with relatively high moisture content
and only the top 40 cm of this Unit was excavated below which water
table was encountered. Unit 5 is overlain by ~ 80 cm thick, dark
brownish red coloured sandy silt sediment (Unit 4). This Unit
yielded Middle Palaeolithic artefacts. A light brown coloured
clayey silt (Unit 3) of uneven thickness overlays Unit
4 throughout the trench. Lithic artefacts were also recovered
from the topmost part of this Unit. Unit 3 is overlain by Unit 2,
a pale yellow coloured sandy silty sediment distributed unevenly
throughout the trench.

Notably, at least three different episodes of high energy erosional
events represented by coarse material consisting of small sized pebbles
and carbonate nodules were observed within Unit 2 (Figure 4).
Interestingly, these subunits within Unit 2 yielded microlithic
artefacts. Unit 1 is a yellow-coloured, silt dominated Unit that
represents topsoil. The stratigraphy of Trench 1 is dominated by the
presence of fine-grain sediments primarily consisting of silt and with
less percentage of sand and clay. Except the artefacts in Unit 4, 3 and 2,
no other pebbles or any other coarse material was observed in the
trench. Such nature of the sediments indicates low energy depositional
conditions, which are archaeologically ideal for better preservation of
site/occupational features.

3.2 Luminescence chronology

Six samples were collected for OSL dating. However, only three
of them were processed for age estimation, as the artefacts were
found only in these Units. The three dated samples were collected at
the depths of 1.40 and 2.25 m from Unit 3, and 2.80 m from Unit 4.
The dates for Unit 3 are 35 ± 2 ka and 24 ± 2 ka, and Unit 4 is dated
to 52 ± 3 ka (Table 1). Luminescence age estimations were done
using p-IR-IRSL protocol. All the three samples showed less over
dispersion indicating well bleaching before the burial. No significant
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FIGURE 3
(A) Section facing west, trench 1; (B) Schematic sketch of the section.

FIGURE 4
Coarse sediments within Unit 2.

TABLE 1 Dose rate data, De values and OSL ages for the sediment samples from Trench 1, Motravulapadu.

Sample
code

Depth
(cm)

Radionuclide activity 1a Equivalent doses OSL
age (ka)

U
(ppm)

Th
(ppm)

K (%) Total dose
rateb,c (Gy/ka)

No. of
aliquots

Water
content (%)

OD
(%)

De

(Gy)d

MVP-T1-OSL 3 140 2.55 ±
0.04

14.65 ±
0.27

2.4 ±
0.04

3.74 ± 0.11 12 22 27 91 ± 8 24 ± 2

MVP-T1-OSL 4 225 1.66 ±
0.05

10.72 ±
0.26

1.55 ±
0.04

2.72 ± 0.11 10 21 19 95 ± 5 35 ± 2

MVP-T1-OSL 5 280 2.07 ±
0.05

9.62 ±
0.24

1.41 ±
0.03

2.60 ± 0.10 12 21 16 136 ± 7 52 ± 3

aRadioactivity measurement made on a dried, homogenized and powered sample by HPGe, detector.
bIncludes cosmic-ray dose rate of 0.096 Gy ka−1.
c12.5% ± 0.5% and 400 ± 100 ppm Rubidium (87Rb) concentrations were used to estimate the internal dose rate.
dafter subtracting of a residual dose of ~5 Gy.

FIGURE 5
In situ artefacts excavated from the Unit 3 of Trench 1.
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fading was observed in the fading estimations and therefore ages
were not corrected.

3.3 Lithic technology

Trench 1 has yielded three artefact bearing horizons: Unit 2,
3 and 4. The Unit 2 artefacts are not discussed here as no
luminescence age of this sediment was assessed. Besides, the
artefacts from Unit 2 are microlithic in nature consisting of
microblade cores and blades, backed blades, geometric microliths

such as lunates, triangles, and trapeziums. The typo-technology of
the artefact assemblages of Unit 3 and Unit 4 is discussed below.

3.3.1 Lithic artefacts from unit 3 of trench 1
Unit 3 yielded 121 artefacts within the top 35 cm associated with

fine grain sediments (Figure 5). All the artefacts were made of fine
grain quartzites that are easily available in the alluvial gravel beds.
Among the 121 artefacts recovered, 47 are of debitage, 17 flaked
pieces, and 4 are of worked nodule (Table 2).

These three categories which are a crucial part of the lithic
reduction sequence form 56.20% of the total assemblage. All the
below-mentioned lithic analyses and technological descriptions are
based on the rest of 53 artefacts.

Lithic debitage (<2 cm in length) constituted a large portion (38.8%,
n = 47) of the assemblage. Unretouched flakes, both complete and

TABLE 2 Composition of the Lithic assemblage from Unit 3, Trench 1.

Typology Unit 3 %

Core

Uni-directional core 4 3.31

Core fragment 5 4.13

Split Pebble 1 0.83

Total Cores 10 8.26

Retouched

Retouched flaked piece 1 0.83

Total Retouched 1 0.83

Unretouched

Flake 39 32.23

Blade 1 0.83

Cortical blade 2 1.65

Flaked piece 17 14.05

Worked Nodule 4 3.31

Debitage (<2 cm. length) 47 38.84

Total Unretouched 110 90.91

Total 121 100

FIGURE 6
Unidirectional cores from Unit 3 of Trench 1 at Motravulapadu.

TABLE 3 Composition of the lithic assemblage from Unit 4 of Trench 1.

Typology Unit 4 %

Core

Preferential Levallois core 3 0.84

Unidirectional Recurrent Levallois core 2 0.56

Bi-directional Recurrent Levallois core 1 0.28

Levallois Point Core 3 0.84

Uni-directional core 3 0.84

Radial core 2 0.56

Core fragment 9 2.52

Total Core 23 6.44

Retouched

Retouched point 1 0.28

Total Retouched 1 0.28

Unretouched

Levallois Blade 6 1.68

Cortical blade 2 0.56

Levallois flake 9 2.52

Prepared core flake 12 3.36

Core preparation flake 57 15.97

Roughout flake 45 12.61

Platform Rejuvenation Flake 3 0.84

Levallois point 10 2.80

Flaked piece 95 26.61

Manuport 10 2.80

Worked Nodule 5 1.40

Debitage (<2 cm length) 79 22.13

Total Unretouched 333 93.28

Total 357 100
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broken, are the next common class (32.23%, n = 39) followed by flaked
pieces (14.05%, n = 17). Core component in the assemblage consists of
only four unidirectional cores (Figure 6), five core fragments and one
split pebble (Supplementary Figure S6). Overall, 80% of the assemblage,
mostly cores (19.23%) and flakes (61.54%), retain cortex. The cortex is
of cobble cortex type indicating its riverine source.

Generally, discarded flakes with cortex would indicate the initial
stage reduction of cores and the subsequent use of unidirectional
core technology. Initial stages of reduction sequences in the
assemblage are evident by the presence of cortex on flake
platforms, the dorsal surface, and lateral margins, which account
for half of the complete flakes (n = 15). Intact flakes with two or
more dorsal flake scars (n = 28) are dominated by the flakes with
radial and weakly radial scarring forming 71.42% (n = 20). Examples
of unidirectional flake scarring (from proximal) makes up 28.57%
(n = 8). Three-quarters of the flakes have cortical platform, and a few
instances of faceting (14.28%) and overhang removal (10.71%) are
also observed. Flakes from different stages of the reduction sequence
such as cortical flakes having cortical platforms and entire dorsal
surface with cortex, flakes having cortical platforms with a few
preparation scars on the dorsal surface, flakes having prepared
platforms with cortex on the dorsal surface, and platform
rejuvenation flakes are present in the assemblage (Supplementary
Figure S7). The presence of aforementioned flake types along with
high percentage of debitage indicates the primary nature of lithic
assemblage. The lithic assemblage recovered from Unit 3 of Trench
1 lacks characteristic diagnostic features that would allow it to be
assigned to any known specific reduction sequence. Excavations at
Trench 4 located 500 m north of Trench 1 yielded blade based lithic
assemblages (details of which are not discussed in this paper) dated
to 29 ka (Personal communication with Monica Devi). Similarities
were observed between the typo-technological attributes of debitage
from Unit 3 of Trench 1 and Trench 4 debitage. Based on these
similarities and the luminescence age of 24 ka of Unit 3, which is
close to the age (29 ka) of the Trench 4 artefact-bearing horizon, it
can be safely concluded that the assemblage is part of a blade core
reduction process.

3.3.2 Lithic artefacts from unit—4 of trench 1
Unit 4 has yielded 357 artefacts dominated by the products of

Levallois reduction (Table 3). Most artefacts retain cortex (65.47%),
indicating that the initial preparation of cores must have taken place
on-site. Pebbles from the stream bed must have served as a raw
material source. The cortex type is observed to be cobble type, which
further corroborates the aforesaid observation. None of the artefacts
show any evidence of abrasion and are in mint condition.

The number of cores in the assemblage accounts for 14; all
belong to formal reduction strategies. The formal core reductions
include Levallois, radial, and unidirectional. Notably, except for
9 core fragments, no other informal cores are present in the
assemblage. Among Levallois core reduction strategies, recurrent
and preferential (Figure 7) systems are present along with Levallois
point cores (Supplementary Figures S8, S9). Three unidirectional
and two radial cores are present in the assemblage.

A maximum of two and a minimum of one core rotations are
observed in Levallois cores, whereas unidirectional and radial cores
show a maximum of three and a minimum of one rotation. Most
cores show one (n = 5) and two (n = 7) major scars (>1/3 core

length), with two cores exhibiting three and four scars each. Cores’
mean length, medial width and medial thickness are 56.35 mm x
66.11 mm x 32.35 mm when oriented along the flaking axis (last
flake scar) (Supplementary Table S3). The core’s mean proximal,
medial, and distal widths measured along the flaking axis are
64.68 mm x 66.11 mm x 46.85 mm, respectively. The proximal
shape of the cores is relatively straight (mean 0.98 mm), whereas
the distal shape is tapering (mean 1.55 mm). No considerable
variation in core elongation (ranging between 0.63 and 1.22) is
observed, maybe because there is no significant variation in the
cores’ mean length and mean medial width. The core flatness index
ranges from 0.88 to 3.69, where most cores are wider than thick. Five
cores have cortical platforms, six have single conchoidal platforms,
and 3 show multiple conchoidal platforms. Platforms were facetted
on 9 cores; in five instances, no preparation was observed. The last
scar-face-length of cores is less than the axial core length, indicating
the flaking face is limited to the smaller axial surface. The last scar
lengths range from 26.42 to 61.61 mm, with an average of 39.19 mm,
and the last scar widths range between 23.57 and 40.75 mm, and a
mean of 32.64 mm. On average, the last flake scar elongation
(mean = 1.26) indicates that relatively squarish flakes were
removed. Majority of the last major flake scars exhibit feather
terminations (73.33%), with non-feather terminations accounting
for 26.66%.

One hundred forty-five flakes, including both retouched and
unretouched, have been recorded in the assemblage, including
92 complete flakes. Flakes were classified according to
technological type to understand their position in the reduction
sequence (Supplementary Table S4). The typo-technological

FIGURE 7
Levallois Cores from Unit 4 of Trench 1 at Motravulaapdu.
(A) Preferential Levallois core; (B) Recurrent Levallois core.
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description of the flakes below is based on the complete flakes in the
assemblage. A wide range of technological diversity is evident
amongst the flakes, from core preparation flakes to end products.
Considerable number of roughout flakes (31.03%) along with core
preparation flakes (39.31%) overall forming 70.34% of the flake
component indicate that initial preparation of the cores was done on
the site. Flakes from different stages of the core reduction sequence
are noted in the assemblage, from complete cortical flakes to end
products such as Levallois points and flakes (Supplementary Figures
S10–S12). The presence of one platform rejuvenation flake also
corroborates the observation mentioned above. End products such
as Levallois flakes including Levallois points, prepared core flakes
and Levallois blades account for 27.59% of the flake component. The
most common dorsal scar patterns present on complete flakes in the
assemblage are proximal (41.30%), followed by weakly radial
(32.61%) and radial (14.13%). Flakes with no dorsal scars
(cortical flakes) were present in considerable numbers forming
11.96%. Cortical coverage ranges from 0%–100%, with 45.65% of
flakes recorded with no cortex and 28.26%with less than 50% cortex,
and 9.78%, 4.35%, 11.96% with 60%, 80%, and 100% cortex,
respectively. Considerable number of flakes with only cortical
platforms (28.63%) and 100% cortical cover of the dorsal and
platform surface (11.96%) are observed. Notably, all the complete
flakes show feather terminations.

Mean axial flake dimensions are 48.20 x 37.77 x 11.72 (LxWxT)
mm; on average, flakes are squarish/oval (mean elongation = 1.44)
(Supplementary Table S5). Typically, flakes are more than four times
as wide as they are thick (mean flatness = 3.52), with a flatness range
of 1.44%–6.82.75% of the flakes exhibit slightly expanding proximal
margins (mean proximal shape = 0.80), with 25% exhibiting
contracting proximal margins, leading to an upper proximal

shape index of 1.12. In contrast, the distal shape indicates that
84.78% of the flakes exhibit distal contracting margins (mean =
2.23). Single conchoidal platforms are the most common type
(38.04%), followed by cortical (28.26%), multiple conchoidal
(23.91%), dihedral (7.61%), and crushed (2.17%) types. While
half of the flakes (51.09%) have no platform preparation, faceting
and overhang removal were seen on 35.87% and 13.04%
respectively. A wide range in platform size is evident, with
platform width ranging from 7.57 to 64.32 mm and platform
thickness ranging from 3.03 to 29.30 mm. The platform shape
index indicates that platforms are typically elongated (mean
elongation = 2.90), with 81.52% being two times wider than
thick. A total of 95 artefacts categorized as flaked pieces are
present, which bear no precise ventral morphologies or negative
flake scars originating from the margins of the artefacts but have
clearly undergone some reduction. Except for one retouched point,
no other retouched artefacts are noted in the assemblage. However,
considerable number of Levallois points (n = 9) are present in the
assemblage (Figure 8).

4 Discussion

Trench 1 at Motravulapadu reveals three artefacts bearing
horizons belonging to distinct lithic reduction sequences.
Microlithic artefacts in Unit 2 include micro-blade cores,
backed blades, and geometric microliths. No chronometric age
for Unit 2 is generated. But based on the context and composition
of the sediment and its general features of occurrence around the
landscape this Unit can be tentatively assigned to the Holocene
age. Unit 3 has lithic assemblage aimed at producing elongated

FIGURE 8
Levallois points from Unit 4 of Trench 1 at Motravulapadu.
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flakes and blades dated to 24 ka. Even though, the assemblage
from Unit 3 is undiagnostic, based on the presence of debitage
that resembles the debitage of Trench 4 lithic assemblage dated to
29 ka (personal communication with Monica Devi), it is
reasonable to assume that the former is a blade technology-
based assemblage.

Unit 4 from Trench 1 reveals lithic assemblages consisting of
Levallois and prepared core reduction strategies dated to 52 ka. The
presence of debitage smaller than 2 cm in length and flakes from
different stages of core reduction indicates the in-situ nature of the
assemblage. Variations in Levallois core reductions including
Preferential, Recurrent, Uni and Bi-directional recurrent Levallois
and Levallois point cores are present in the assemblage. Pebbles and
cobbles available from the alluvial gravel beds were exploited to
make artefacts. Most of the Levallois cores have cortex on the
platform surface side. The pebbles were split in to two-halves
which resulted in each half having natural hierarchical surfaces,
exploited further as Levallois and other prepared cores. Typical
examples of Levallois points and Levallois flakes are present in the
assemblage, indicating widespread use of Levallois technology by
52 ka at the site. A few samples of Levallois blade elements are also
noted in the assemblage, though retouched artefacts are minimal.

This 52-ka old Middle Palaeolithic assemblage from
Motravulapadu with rich and diverse Levallois technology adds
significant new information on the evolution of Middle
Palaeolithic culture in South Asia. Further, this assemblage
presents one of the securely dated Middle Palaeolithic
assemblages dated to the beginning of MIS 3 timeframe in
South Asia. The archaeological records of South Asia during
the MIS 3 exhibit evidence of complex behavioural patterns,
some of which were probably due to cultural transformations.
The co-existence of multiple technological trajectories not only
shows the diversification and regionalization of stone tool
technology but also highlights the complexity of cultural
processes (like convergence, displacement, and diffusion). It is
extremely crucial to define the nature of the relationship and
interaction between these techno-cultural practices. It seems clear
that at least two technological trajectories existed during this time
frame in South Asia. One is the microlithic technology dated back
to 48 ka (Mishra et al., 2013; Clarkson et al., 2020) and the other is
the Middle Palaeolithic technology continuing up to 38 ka
(Clarkson et al., 2012; Petraglia et al., 2012) showing the
potential temporal overlap between the two. However, it has
been argued that South Asian microlithic technology was
indigenously developed by Homo sapiens populations from
Middle Palaeolithic technology (Clarkson et al., 2009; Clarkson
et al., 2012; Clarkson, 2018; Clarkson et al., 2020; Haslam et al.,
2010; M; Petraglia et al., 2007). These conclusions were made
based on the excavations conducted in the Jwalapuram 9 rock
shelter which yielded microlithic assemblages dated to 34 ka and
in Jwalapuram 20 where the Middle Palaeolithic assemblages were
dated to 38 ka. Similar claims were also made from the site Dhaba
in the middle Son valley, Madhya Pradesh where Middle
Palaeolithic technology continued up to 48 ka till the
emergence of microlithic technology at 48 ka (Clarkson et al.,
2020). The aforesaid studies attribute this independent innovation
of microlithic technology in South Asia to Homo sapiens who
migrated to the region from Africa between 120–70 ka with

Middle Palaeolithic technology. However, microlithic
assemblages stratigraphically and chronologically overlying the
Middle Palaeolithic assemblages do not necessarily signify the
transition between the two. In addition, the aforementioned
studies (Clarkson et al., 2012; Clarkson et al., 2020) do not
explain the presence of blade-based assemblages that usually
date back to around ~ 40 ka (Murty, 1979; Mishra, 2013) in the
region. This temporal overlap of three distinct lithic technological
trajectories (Prepared core/Levallois, Blade assemblages and
Microlithic) in South Asia highlights the significance of MIS
3 cultural sequence in understanding the human cultural
evolution in the region. Does this temporal overlap indicate
regional variation in the cultural behaviour of hominins
(possibly Homo sapiens)? Probably not, because the variations
appear to be deep rooted as the three lithic technologies are based
on very distinct lithic reduction sequences. Alternatively, could it
be due to transitions between Late Middle Palaeolithic and Late
Palaeolithic wherein the blade-based assemblages are a part of the
transitional phase? The difficulty here is that the microlithic
assemblages are older than the blade assemblages, and the Late
Middle Palaeolithic assemblages are younger than microlithic
assemblages by at least 10 ka. Does this temporal overlap,
therefore, indicate presence of multiple hominin species
practising distinct lithic technologies? The lack of hominin
fossils from the region is the biggest hurdle in solving this
issue. Notably, this scenario is significant as recent research in
the fields of genetics and paleoanthropology not only contributed
much to our understanding of hominin evolution and dispersals
but also made it more complex than previously thought. The
discovery of a few new hominin species with mixed features has
changed the landscapes of paleoanthropological research and
highlighted the complexities of evolution, dispersals, and
diversity of the genus Homo. The discovery of Homo
floresiensis, a small-bodied, hominin species from Liang Bua
(Flores, Indonesia), for instance, has generated wide interest
and debates among the scientific communities (Brown et al.,
2004; Morwood et al., 2004; Morwood et al., 2005). The skeletal
remains of Homo floresiensis were found in sediments that are
dated between 100 and 60 ka and the associated lithic artefacts
were dated to 190–50 ka (Sutikna et al., 2016). Further, the
presence of another new hominin species, Homo luzonensis,
whose remains were discovered in Callao cave (Northern
Luzon, the Philippines) dated to 67 ka highlights the
importance of Island Southeast Asia in the evolution of genus
Homo (Mijares et al., 2010; Détroit et al., 2019). Another
previously unknown hominin species with mixed features,
Homo naledi, was discovered in the Rising Star cave system,
South Africa dated to around 285 ka (Berger et al., 2015; Dirks
et al., 2017). The date of this primitive species suggests that at least
three hominin species existed across the African continent at ~
300 ka with the other two being the Homo sapiens and Homo
heidelbergensis (Galway-Witham et al., 2019). Denisovan fossils
are known from the Denisova cave in Altai mountains (Siberia,
Russia) and Baishiya Karst cave on the Tibetan plateau, Xiahe,
China dated between 200–50 ka (Chen et al., 2019; Douka et al.,
2019). Two other well-known species of genus Homo, the
Neanderthals, and Homo erectus persisted until about 40–45 ka
in Europe and Indonesia respectively (Stringer, 2002). Besides, the
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recent advancements in the field of genetics and aDNA
reconstructions help us to access the previously unknown facets
of human evolution and dispersals. While colonizing Eurasia
around 60 ka, Homo sapiens interbred with multiple extinct
hominin species (Skoglund and Mathieson, 2018). The traces of
such interbreeding events were recorded in the genomes of the
modern-day population. These interbreeding events first occurred
between Homo sapiens populations and Neanderthals in western
Eurasia around 50–55 ka and contributed 2% of introgressed
Neanderthal DNA that is now found in non-African
populations (Green et al., 2010). In Asia, at least three different
hominin groups appear to have been involved in the interbreeding
events of which the Denisovans are currently known (Teixeira and
Cooper, 2019). The two unknown hominin species are from South
Asia and East Asia.

The aforementioned fossil and genetic data suggest that during
the Late Pleistocene epoch particularly around 60 ka multiple
hominin species have existed in different parts of the Old
World of which only our species survived. In addition, Homo
sapiens interacted with the Neanderthals, Denisovans, and
possibly with two other unknown hominin species in Asia.
However, the nature of these interactions is still unclear
concerning the behavioral similarities and differences between
these multiple hominin species. How exactly other hominin
species (e.g., Neanderthals and Denisovans) acted at a
biological and behavioral level in relation to our species is an
important question. Because, if the other distinct species of genus
Homo exhibits behaviors similar to our species, should they be
considered as modern as we are on a cultural and cognitive level?
Similarly, is it the differences in behaviors that helped our species
to survive while others become extinct? Therefore, it is crucial to
reconstruct the behaviors of these multiple species to answer these
questions. In this regard, the MIS 3 archaeological record of South
Asia can throw significant light on the hominin introgression
events and behavioral evolution.

5 Conclusion

We present securely dated Middle Palaeolithic and blade-based
assemblages from Motravulapadu, Andhra Pradesh, India,
associated with fine grain sediments. Trench 1 excavations at the
site revealed three distinct artefacts bearing horizons associated with
low energy, silt dominated sedimentary contexts. Luminescence ages
for the artefact bearing horizons yielded 52 ka for the Middle
Palaeolithic assemblage and 24 ka for the blade-based assemblage.
Typo-technological analysis of the Middle Palaeolithic assemblages
indicates widespread use of Levallois technology at 52 ka at the site
with diverse Levallois reductions. This 52-ka old Middle Palaeolithic
assemblages adds significant data to the diverse lithic technological
trajectories of MIS 3-time frame.
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